European Commission

Draft Renewal Assessment Report prepared according to the Commission

Regulation (EU) N° 1107/2009

ETHOFUMESATE

Volume 3 — B.7 (AS)

Rapporteur Member State: Austria
Co-Rapporteur Member State: Denmark



Ethofumesate

Volume 3 — B.7 (AS)

Version History

When What
1998 Initial DAR
May 2000 Addendum: Supplemental Evaluation and Assessi

21 December 2000

Addendum to the Monograph, Rev. 2

2015/01

DRAR

ent



Ethofumesate Volume 3 — B.7 (AS)

Table of contents

B.7. RESIDUE DATA .ttt ettt ettt ettt e e 4ottt e e 4 aa ettt e e e s aaeee e e e e s e bt e e e e e e e nbbbeeeeeeannbbeeeeeeeaanes 4
B.7.1.STORAGE STABILITY OF RESIDUES ...eettiiiittttteeesiittteteeesaatteeeeesssstaeeessssssseeeesssastsessesssnssseeeesssnnsenes 8
B.7. 1.1, Plant IMAEICES ... teteeeeeeeetee et ettt ettt et e e e e e e e et e e e ettt et e e e e e eeaaaaaeaaeeaaaaaannnnrenbeeeeeeas 8
B.7.1.2. ANIMAI IMALICES ...ttt et e e ettt ettt et e e e e e e e e e e e e e e s et e ae e e e eeeeeaeaaaaaaaaeaaaaeaaaaannnnenes 91
B.7.2.METABOLISM , DISTRIBUTION AND EXPRESSION OF RESIDUES .....ccuuuuuuuaaiaaaaaaaeieeeetintninaaaaaaaaaaaaaens 24
o T o - | £ PPN 25
BL7.2.2. LIVESTOCK ...teeiiie ettt ettt ettt e e ettt e e s sttt e e e e s en bbbt e e e e e anbb e e e e e e e anbbreeeeeaaa 93
B.7.3.MAGNITUDE OF RESIDUE TRIALS IN PLANTS ....utttiiiteeiittteeeeessnnteeeeeeesasteseasssnsssseeaessansnsseesessnsnnseees 125

B.7.3.1. Suitability of Analytical Methods for Anais of Ethofumesate and its Relevant Metabolites

according to the proposed Residue Definition.................oooiiiiiiiiiiiiiice e 125
B.7.3.2. Sugar beet (FepreSENIAtiVE USE) . oottt e e e et e e e e e e e e e aaaaaaaeaaeas 129
B.7. 4. FEEDING STUDIES ....uuuuutttaaaetiatttettttttit e e e e e e aataeaaeaeaeesetaba s o e e e e e aateeeaetesbaba e e aaaaaeeeaaaaaeeeeassnnnnnnnns 161
o A T = 11 (YU UPURPRUURRP 162
B.7.4.2. RUMINANTS .....etttieieieieeii et e e ettt ettt e e e e e e aae s e s e neentbesbeebeeeeeeaeaaaaaaaaaaaaans 163
2 TR 0 TR =T £ S 163
2 TR 3 S ] o PP RPPR 164
B.7.5.EFFECTS OF PROCESSING ......utttttttesiiutttettaesatteteeeessasteeeassanssseeeaesaasssseeeeesansssseeaessanssseeassnnssseeees 164
B.7.5.1. NAtUre Of the FESIAUE ...........eiomr e e ettt s sttt e e s s e e e e st e e e e s snnbeeeaeeas 164
B.7.5.2. Distribution of the residue in peel andpu.............oooiii i 166
B.7.5.3. Magnitude of residues in processed COMIBEAI..........uuuurrrmmeiiiiiiiiaieaae i 167
B.7.6.RESIDUES IN ROTATIONAL CROPS ....uiiiiiiiiiiitiittiutut e e aeaeaeeeeeeseaasssssnaaa s e e aeaaaaaeeaesssbannn e e e aaaaaans 168
B.7.6.1. Metabolism in rotational CrOPS .....ccueeeiiiiiiiiiiiiiiieeee e e e e e e e e 168
B.7.6.2. Magnitude of residues in rotational CrORS........uuuuiriiieiiiiiie e a e e e e 180
B.7.7. OTHER STUDIES ... .ttttttetittttetteeaatittetaessaneteeeeesaaastseeeessanstteeeee s s nebeeeaeeaansbeeeesannbaeeeeeeansbbeeaeesannnees 195
B.7.7.1. Supplementary infOrMation ..........cccccciiiiiiiiieiice e e e e e e e e e e s 195
B.7.7.2. Effect on the residue level in pollen @ @ Products ............coooiiiiiiiiiiitceeeeemee e 199
B.7.8.REFERENCES RELIED ON ....uuuieeeaiaietetttttuuu s aaaaetaeeeaaeaessssssasa e aaaeaaateeessssstnsanaaaaaaaaaaaaaeaeeeessnnes 200
ANNEX | - RESIDUE TRIALS (PRIMARY CROPS) .....uutttttttttttttattaaaaaaaaaaaasaaaaaaaasnnssnsssstssseeseaeeaaaaaaaaaaaaaesaanan 221
Sugar beets (southern European) — Bayer CropSGIEKBE............uuveieiiiiiiiieeeiiiiiieeeeeamee e sireeeeee e 221
Sugar beets (northern and southern European) edJRiiosphorus Ltd............cccvvvvvveees o evvvveennnn 224
ANNEX || - RESIDUE TRIALS (SUCCEEDING CROPS) ...ceeiittiiteeesiittreeeeesanntieeeeesssnneneeesssssnssseeesessanssseeesesans 245
Representative rotational crops (leafy crop, raopand cereals) — Ethofumesate Task Force......... 245

Representative rotational crops (leafy crop, raop@nd cereals) — UPL.................... oo e e evveeeennn. 254



Ethofumesate Volume 3 — B.7 (AS)

B.7. RESIDUE DATA

For B.7 Residue data, all individual studies, wieetherformed on the active substance or on fornedlatroducts,
are evaluated in this Volume, i.e. Volume 3 (ABg main reason to handle residue data differem tthata for the
other sections is that the revised data requireséotnot specify requirements for residue datahenformulated
products. Additionally (and in contrast to otherciens of the evaluation) there is no expected fitefor the

product authorisation step to have residue datassern¢ed as per product.

INTRODUCTION

Ethofumesate is an herbicidal active substanceveasl included into Annex | of Directive 91/414 in(20
Directive 91/414/EEC has been repealed by Regulgf®) No 1107/2009 of 21 October 2009 concernimgy t
placing of plant protection products on the marketcordingly ethofumesate is deemed to be approwveter
Regulation (EC) No 1107/2009, as set out in Paof the Annex of Commission Implementing Regulat{g&)

No 540/2011 as regards the list of approved substafentry No. 29).

This renewal assessment report (DRAR) contains sanam of studies on ethofumesate, which were not
available at the time of the Annex | inclusion undgrective 91/414/EEC and were, therefore, notleated
during the first EU review of this compound. Alludies, which were already submitted for the Annex |
inclusion under Directive 91/414/EEC, are contaiirethe Monograph (DAR Ethofumesate, 2000) andhin t
baseline dossier (D-008920/8989) provided by thskTreorce Ethofumesate. These studies are summarnized
tables written in grey typeface in this report. Hoer to increase the readability and compreheityilf the
present renewal assessment report, main data autsr@of some previously evaluated studies areflfprie
summarized.

Ethofumesate is a racemic mixture of (two) enanéien The synthesis process for ethofumesate does no
involve chiral auxiliaries and therefore the reimgtisomeric mixture has always been a racemic(ari®. The
herbicidal activity of the two enantiomers has bsbown to be equivalent and not different from theemic
mixture. In degradation studies (non-guideline fysier study and in a water sediment study) no fiogmt
changes in the ratio of the racemate (1:1) werervbs, indicating that the degradation and distidsuof both
enantiomers is the same in the environment. Thexefavas considered adequate that all studieherattive
substance where performed using the racemic mixture

In the scope of the submission of the original AnHedossier by the Task Force Ethofumesate in 1986eral
uses were supported with residue trial data, e.gtrawberries, legume vegetables, pulses, bedtredtbeet),
sugar beet, fodder beet, tobacco, and grassesdpggasture, grassland).

In the ethofumesate renewal dossiers ("AIR3") thes@nt notifiers have included only one "represamaise”

on sugar beet (beetroot and fodder beet) in nortaed southern Europe.

The presented studies used different synonyms adescfor the active substance ethofumesate, itabokities
and the reference compounds used. In order to eal@eommon basis for the evaluation a list of buliges,
which contains the structures, the synonyms ane eacinbers attributed to the compound is presendémivb
The matrices in which the metabolites were idesdifare also included in this list. In the preseargsier section

generally the name or the corresponding “NC-codgj.(ethofumesate-2-hydroxy and NC 8493) were used.
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Code Number Description Compound found Structure
(Synonyms) in:
Ethofumesate 2,3-dihydro-2-hydroxy-3,3- | All matrices H,C
. CH
dimethylbenzofuran-5 yl \ _O 3
Synonym: methane-sulfonate (IUPAC H,C— S\\ 0
a.s. in addendum 8) 0 \__
NC 8438, 5-Benzofuranol, 2-ethoxy- 0 CH,
AE B049913 2,3-dihydro-3,3-dimethyl-,
methanesulfonate (CAS)
[CAS No.: 26225-79-6]
Ethofumesate—2- 2,3-dihydro-2-hydroxy-3,3- | Animals o H,C CH
hydroxy dimethylbenzofuran-5-yl Rat N\ _0O 3
methane-sulfonate (IUPAC | Lactating cow H3C_S\\ OH
Synonym: in addendum 8) Laying hen 0
NC 8493, Y
AE C508493, Plants
BCS-BB94377, Sugar beet
hydroxy-derivative, Ryegrass
2-hydroxy- CRC
ethofumesate,
Fumesate Soil
Soil aerobic
Soil anaerobic
Water
Photolysis in water
Ethofumesate— 2,3-dihydro-3,3-dimethyl-2- | Animals H,C CH
lactone oxo-benzofuran-5-yl Rat \ O 3
methanesulfonate TUPAC Lactating cow H3C_§\ o
Synonym: in addendum 8) Laying hen (0] o
NC 9607,
AE C509607, Plants
2-keto- Sugar beet
Ethofumesate, Ryegrass
Ethofumesate-2-keto, CRC
Oxo-derivative,
Fumesate lactone Soil
Soil aerobic
Soil anaerobic
Ethofumesate— 2-(2-hydroxy-5- Animals H,C CH
carboxylic acid methanesulfoxyphenyl)-2- Rat \ _0 3
methyl propionic acid Lactating cow H3C—S/ OH
Synonym: (TUPAC in addendum 8) Laying hen \(\) o
NC 20645, OH
AE C520645, Plants
BCS-AV65501, Sugar beet
RO 9607 (“ring- Onion
open 96077), Tobacco
“Hydrolyzed AE Ryegrass
C509607" [res. CRC
method no.
01116/M001], Soil
Ethofumesate—y- Soil aerobic
hydroxy-carboxylic Soil anaerobic
acid,
open-ring-2-keto- Water
ethofumesate, Water/sediment
ring opened lactone Aerobic

AE C639175
(potassium salt)
BCS-CU88901
(sodium salt)

mineralization in
surface water
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Code Number Description Compound found Structure
(Synonyms) in:
Ethofumesate—5- 2-ethoxy-3.3-dimethyl-2,3- | Plants H,C CH
hydroxy dihydro-1-benzofuran-5-ol CRC (in traces HO 3
(IUPAC) following acidic \©f§7 o

Synonym: extraction in radish \__
NC 10458 foliage) Y CH,
AE C510458

Soil

(in traces)

Water

(in traces in natural

water photolysis)
Ethofumesate—2,5- 3,3-dimethyl-2,3-dihydro-1- | Plants H,C

. . . 3 CH
dihydroxy benzofuran-2,5-diol CRC (in traces HO N
(IUPAC) following acidic OH
Synonyms: extraction in radish o
NC 17900 foliage)
AE C517900
Soil
(only proposed)
Water
(in traces in natural
water photolysis)
Ethofumesate—2- Plants H,C
¢ o) CH,
hydroxy-conjugate Sugar beet W _O
: Tobacco HC—3 _
\ O—R
Ryegrass 0
CRC ©
the conjugate R in crops was not identified
Ethofumesate—2- Soil H,C
] . . 0) CH
hydroxy-glycoside Preparative soil N\ _O 3
aerobic study for HC— %\ 0— glyc
identification of 0
unknown 0
metabolites in aglycon ethofumesate—2-hydroxy identified,
lysimeter leachate hexose not specified
Ethofumesate— Plants H,C CH
carboxylic acid Sugar beet O\ o 3
o - Vo O0—R
conjugate Onion H,C—S
Tobacco \
Rveer (0] (0]
yegrass OH
the conjugate R in crops was not identified
Ethofumesate— Soil: H,C CH
; ; ; ive <oi 0} 3
carboxylic acid Preparative soil o
) . \\ e oO— ch
glycoside aerobic study for H,C—S g
identification of \é) o
unknown

metabolites in
lysimeter leachate

OH

aglycon ethofumesate—carboxylic acid
identified, hexose not specified

Ethofumesate-acetic
acid

Synonym:
BCS-CW35117

({3.3-dimethyl-5-

[(methylsulfonyl)oxy]-2.3-
dihydro-1-benzofuran-2-
yl}oxy)acetic acid (TUPAC)

Water

aerobic
mineralization in
surface water

H,C

O,
A _o CH,
H,C—S
\(\) 0] o)
o) \—<
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Code Number Description Compound found | Structure
(Synonyms) in:
Methanesulfonic acid Methanesulfonic acid Plants CH3-SOH
excluded in sugar
Synonym: beet as
MSA, representative
Methansulphonic matrix for plants
acid
All other matrices:
not significant in all
other matrices
(but not analyzed in
soil, water)
Carbon dioxide Sail CO,

Synonym:

CG,
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B.7.1. STORAGE STABILITY OF RESIDUES

As residue samples in trials with ethofumesate weutinely stored frozen for longer periods of tior to
their analysis, the stability of residues duringrage of samples and effects of frozen storageherrdsidue
levels were investigated.

The storage stability of ethofumesate residuesimpe extracts is routinely tested during methocetigpment.
Since the validity of the methods is based on amtfiened by factors such as reproducibility foreimtiption
during the work-up process, it can be concludedtti@ stability of residues in extracts is alwaysuignteed. In
addition, when conducting analyses of "normal" slaspthe entire analytical procedure is monitorgd b

conducting concurrent recoveries with each samgtle s

B.7.1.1.Plant Matrices

In the Monograph prepared in the framework of Qiikec91/414/EEC the storage stability of ethofuntesad

its metabolite ethofumesate-lactone (NC 9607) vsagssed for sugar beets. The results of the réspstidies
indicated that ethofumesate and its metabolitestakle in deep-frozen samples 8 °C) of the tested plant
commodities (roots and leaves) for at least 1 yedts, respectively.

An additional study on the storage stability ofaftimesate and its metabolites NC 9607 and NC 8d43fdss
was submitted in 2005. The results indicated thhofamesate and its metabolites NC 9607 and NC 8493

exhibited good stability during frozen storage iags over a storage period of at least 18 months.

New data for AIR:

The storage period from the original studies sigfily covers the longest period of time for whisamples

from new field residue trials presented in this DRAvere stored before analysis. Hence, the restiltheo
storage stability studies validate the residue eslobtained from these trials (chapter B.7.3) wétpect to the
stability of ethofumesate and its metabolites NOP&nd NC 8493 in deep-frozen samples with higrewand
high starch content.

Although metabolite NC 20645 and its conjugatesmfathe major residues in plant matrices, metabolite
NC 20645 was never included in one of the submatedage stability studies.

Therefore, additional data has been generated \tesfigate the storage stability of ethofumesate asnd

metabolites in different plant matrices.

B.7.1.1.1.Storage stability of NC 20645 and conjugated NC2064n plant matrices

An interim report of a new storage stability stuths been submitted to prove the storage stabfliy@®20645
for at least 6 months.

The structure of NC 20645 conjugate (endocon frbendonjugated metabolite) was not elucidated. Toere
NC 20645 as the exocon from the conjugated metabaias chosen as representative compound to pheve t
stability in deep-frozen samples. During analysii® conjugate and its exocon are converted to ¢menmn

moiety NC 9607, which is the analytical target.
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Report: KCA 6.1 /04;Schulte, G.; 2013; M-459806-01

Title: STORAGE STABILITY OF OPEN-RING-2-KETO ETHORUWESATE (AE C520645)
IN PLANT MATRICES FOR 24 MONTHS - PHASE REPORT AFRES MONTHS

Report No: MR-13/086

Document No: M-459806-01-1

Guidelines: - Regulation (EC) No 1107/2009

-OECD Guidelines for the Testing of Chemicals. Bitgbof Pesticide Residues in
Stored Commodities. 506. 2007-10-16
-US EPA OCSPP 860.1380, Storage Stability Datajddewns not specified

GLP/GEP: yes

I.  Materials and Methods
To determine the freezer stability of the analyté 20645 in plant materials, individual 10g consamples of
sugar beet leaf (high water content), sugar begy lfoigh starch content), rape seed (high oil catelry bean
seed (high protein content) and orange fruit (fdghl content) were spiked with 1 pg NC 20645, tesylin a
fortification level of 0.1 mg/kg.
Except for the day-0 analysis, samples were storeflass containers in a freezer<at18°C for later use. For
day-0 analysis, five treated samples of each nzterere chosen, as well as two control sample oheln
addition, two recoveries spiked at the respecti@®QLlevel and two recoveries spiked at the 10-foldLlevel
were analysed. After 30, 90 and 180 days thredfiémtand three control samples of each plant nalterere
removed from the deep-freezer and allowed to reaatn temperature. Subsequently, two of the coseaiples
of each plant material were fortified with the tésims to determine the concurrent recoveries f@héfication
level was at 0.01 mg/kg as the spiked storage smhplhe samples were extracted and analyzed aemntlyr
with the third control sample and the spiked stersgmples.
NC 20645 was determined using analytical methodt8X8f. study MR-12/056, Schulte, G.; 2013; M-44828
01; KCA 4.1.2/36), which was validated prior to gratallel to the analysis of the stored samples.
Method 01343 was developed for the determinatioopsEn-ring-2-keto-ethofumesate (NC 20645) infompla
materials. Open-ring-2-keto-ethofumesate (NC 206##s extracted from sugar beet leaf, sugar beet, vage
seed, dry bean and orange fruit, with acetonituideér (4/1, v/v) using a shaker. After filtratioh tbe extract,
the stable isotopically labelled internal standaet added. The internal standard is hydrolysechduanalysis
to the corresponding phenyic; open-ring-2-keto-ethofumesate. The solution wasemagato volume, filtered
and subjected to reversed phase HPLC-MS/MS in negain mode without further clean-up. Residuesewer
guantified using internal stable labeled standards.
The LOQ was 0.01 mg/kg for NC 20645 (expressedalyde equivalents).

II.  Findings
The mean values of the concurrent recovery ratesgraple material, and spiking level were in thegeaof 86-
101%, with relative standard deviations clearlyoleR0%. Details of recovery data are shown in Tahlel-6.
At day 0, average residue recoveries of NC 20648ed from 91-101% of nominal. In samples analysest a
approximately 6 months of frozen storage (185-18ysyl storage stability recoveries, corrected {p@jaanged
from 84-100% for NC 20645. The non-corrected recegeranged from 82-94%. At all sampling dates iand
all sample materials, NC 20645 was recovered aBo%e. All recovery samples are summarized in the

following tables. There was no evidence of any icngtd degradation of the analyte in any of the damp
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materials. Thus, NC 20645 can be considered stalalk relevant plant matrix types for a periodavfieast six

month.

Analytical investigations of samples stored up4an@nths will follow.

Table 7.1.1-1 Storage stability data and concurrdrrecovery data for NC 20645 in sugar beet leaf

Commodity Storage Residue Level in Stored Samples Day-0 Average % of |Average
Period mg/kg % of Average % Normalized |Fresh Corrected %
(days) (ppm) nominal recovery Recovery' Concurrent Recovery

spiking level Recoveries

Sugar beet leaff NC 20645

0 0.0966 97 91 100 87 105
0.0918 92
0.0881 88
0.0869 87
0.0911 91
30 0.0952 95 95 104 95 101
0.0962 96
0.0937 94
89 0.0898 90 90 99 89 102
0.0900 90
0.0897 90
187 0.0781 78 82 90 90 92
0.0830 83
0.0851 85
360 Ongoing
540 Ongoing
720 Ongoing

Table 7.1.1-2 Storage stability data and concurrdrrecovery data for NC 20645 in sugar beet body

Commodity Storage Residue Level in Stored Samples Day-0 Average % of |Average
Period mg/kg % of Average % Normalized Fresh Corrected %
(days) (ppm) nominal recovery Recovery' Concurrent Recovery

spiking level Recoveries

Sugar beet bodyNC 20645

0 0.0922 92 94 100 102 92
0.0910 91
0.0940 94
0.0951 95
0.0966 97
30 0.0873 87 87 92 86 101
0.0846 85
0.0879 88
89 0.0952 95 96 102 92 104
0.0976 98
0.0955 95
187 0.0933 93 94 100 97 97
0.0927 93
0.0956 96
360 Ongoing
540 Ongoing
720 Ongoing

10
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Table 7.1.1-3 Storage stability data and concurrdrrecovery data for NC 20645 in rape seed

Commodity Storage Residue Level in Stored Samples Day-0 Average % of | Average
Period mg/kg % of nominal | Average % Normalized |Fresh Corrected %
(days) (ppm) spiking level | recovery Recovery' Concurrent Recovery

Recoveries
Rape seed NC 20645
0 0.0977 98 97 100 92 106
0.0952 95
0.0964 96
0.0978 98
0.0987 99
31 0.0922 92 91 93 98 93
0.0911 91
0.0887 89
89 0.0747 75 74 76 97 76
0.0757 76
0.0702 70
185 0.0826 83 82 84 97 85
0.0781 78
0.0849 85
360 Ongoing
540 Ongoing
720 Ongoing

Table 7.1.1-4 Storage stability data and concurrdirecovery data for NC 20645 in dry bean seeds

Commodity Storage Residue Level in Stored Samples Day-0 Average % of |Average
Period mglkg % of Average % Normalized Fresh Corrected %
(days) (ppm) nominal recovery Recovery' Concurrgnt Recovery

spiking level Recoveries

Dry bean NC 20645

0 0.1014 101 99 100 94 106
0.1046 105
0.0965 97
0.0948 95
0.0991 99
31 0.0979 98 94 95 99 95
0.0929 93
0.0915 92
89 0.0832 83 85 85 95 90
0.0865 86
0.0851 85
185 0.0890 89 87 88 93 94
0.0868 87
0.0860 86
360 Ongoing
540 Ongoing
720 Ongoing

11




Ethofumesate

Volume 3 — B.7 (AS)

Table 7.1.1-5 Storage stability data and concurrdrrecovery data for NC 20645 in orange fruit

Commodity Storage Residue Level in Stored Samples Day-0 Average % of |Average
Period mg/kg % of Average % Normalized Fresh Corrected %
(days) (ppm) nominal recovery Recovery! Concurrent Recovery

spiking level Recoveries

Orange fruit NC 20645

0 0.0980 98 101 100 99 102
0.1009 101
0.0953 95
0.1112 111
0.0993 99

31 0.0979 98 96 95 97 99
0.0948 95
0.0940 94

89 0.0997 100 98 97 99 99
0.0992 99
0.0953 95

185 0.0878 88 88 88 89 99
0.0897 90
0.0867 87

360 Ongoing

540 Ongoing

720 Ongoing

a Normalized Recovery = (average recovery /agerecovery at day 0) x 100%
b Corrected percent recovery = (average % regdqgeored) / Average of fresh concurrent recovenes00%
Mean values were calculated with unrounded valliesrefore minor deviations may occur when the \@pieen in the table are used.

Table 7.1.1-6 Concurrent recoveries for NC 20645

Sample Material Storage Interval [d] | Concurrent Re®veries [%]
0.01 mg/kg fort. level 0.10 mg/kg fort. level
nominal |actual Single Mean RSD Single Mean RSD
Values Values
Sugar Beet Leaf 0 0 92.79 86 -- 89. 88 89 --
30 30 - - -- 94. 95 95 -
90 89 - - -- 88. 89 89 -
180 187 - - -- 89. 90 90 -
overall 86 -- 90 3.0
Sugar Beet Body 0 0 100. 116 108 -- 95. 95 95 -
30 30 - - -- 87.85 86 -
90 89 - - -- 92.92 92 -
180 187 - - -- 96. 97 97 -
overall 108 -- 92 4.7
Rape Seed 0 0 89. 93 91 -- 93. 98 93 --
30 31 - - -- 98. 98 98 -
90 89 - - -- 98. 96 97 -
180 185 - - -- 97.97 97 -
overall 91 -- 96 2.2
Dry Bean 0 0 94. 92 93 -- 93. 95 94 -
30 31 - - -- 100. 98 99 -
90 89 - - -- 97.92 95 -
180 185 - - -- 90. 95 93 -
overall -- 95 3.5

12
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Sample Material Storage Interval [d] | Concurrent Re®veries [%]
0.01 mg/kg fort. level 0.10 mg/kg fort. level
nominal |actual Single Mean RSD Single Mean RSD
Values Values
Orange Fruit 0 0 92. 102 97 -- 101. 100 101 -
30 31 -- -- - 99. 94 97 --
90 89 -- -- - 99. 99 99 --
180 185 -- -- - 87.91 89 --
overall 97 - 96 5.2
lll.  Conclusions

After a deep freezer storage period at -18°C oliabamonths, the mean recovery rates of metabd@e20645
in stored samples of sugar beet leaf, sugar babt, bape seed, dry bean and orange fruit, repregeatwide
array of plant-based sample materials (i.e. higkewaigh oil, high starch, high protein, high aciontaining
commodities), ranged between 82% and 94%.

Furthermore the concurrent recoveries determinaah freshly fortified samples were in a range of 8@87%
(mean values). Altogether, the study results detnatesthat the residues of NC 9607 and NC 20645talgle
in the tested plant commodities for at least 6 meninder deep-freezer storage conditions.

The storage stability study is still ongoing u2tbmonths.

B.7.1.1.2.Storage stability of ethofumesate, NC 20645, conjated NC 20645 in sugar
beet

A new storage stability study was submitted, whinrestigates the stability of ethofumesate andniggabolite
NC 20645 including its conjugates in sugar beetrices (leaves and roots) during storage<afl8°C for a

period of 12 months. This study is summarised below

Report: KCA 6.1/01, Hamberger, R. (2013)

Title: DETERMINATION OF THE STORAGE STABILITY OF ETHOBMESATE AND ITS
METABOLITE NC20645 IN SUGAR BEET MATRICES DURING STORAGETA< OR =TO -
18°C FOR A PERIOD OF 12 MONTHS

Document No: 12A04042-01-SSSB
Guidelines: 7032/V1/95 rev. 5
GLP: Yes
. Materials and Methods

Organic sugar beet specimens (sugar beet wholé wi#im roots (early growth stage), sugar beet Isawéth
tops and sugar beet roots) were fortified at 0.1km@10 fold LOQ) with ethofumesate and its metédNC
20645 (free form), respectively. The specimens vetoeed deep frozen at-18°C and analysed 0, 3, 6 and 12
months after fortification. At the day 0, two frégffortified specimens per analyte and per matretevanalysed
together with one control specimen per matrix. #ar time points from 3 to 12 months two stored &md
freshly fortified specimens per analyte and perrixatere analysed together with one control speaimer
matrix. Two replicate fortified specimens for eaamalyte and matrix were prepared for each sampling

point.

13
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Ethofumesate and its metabolite NC 20645 were ardlysing the method described in Hamberger, R2&0
report 11A04042-01-VMSB, which has been validatetbfe according to SANCO 3029/99 rev. 4 and SANCO
825/00 rev. 8.1 as presented in this DRAR Sectibn B

Within the storage stability study, procedural nemmies were done which verified the validity of theed
method. Sugar beet specimens (whole young plarits radts, leaves with tops and roots) were extchetith
acetone. Water was added and the solvent was eatefoiThe aqueous phase was made alkaline resiriting
conversion of NC 9607 into its open form, i.e. N0O625. After liquid-liquid partitioning with hexane,
ethofumesate partitioned into the hexane phase esbethe metabolite NC 20645 remained in the aqueous
phase.

The remaining plant material and the alkaline agsgohase were combined and adjusted to neutralAfiet.
adding 10% acetone the sample was cooked undemxrefkter filtration the filtrate was subjected ém acid
hydrolysis step, which converted the conjugatedniotesidues into their open form followed by SPEeT
ethofumesate metabolites were eluted with methaoetlbnitrile. A solvent exchange to ethyl acetates w
carried out.

The extract containing ethofumesate and the extrastaining ethofumesate metabolites were combaredt
cleaned up by SPE and analysed by GC-MSD.

By this method, the metabolite NC 20645 is convketie NC 9607 and finally detected as NC 9607. This
method will extract conjugated residues as welit &scludes an acid hydrolysis step. Although nmjogated
NC 20645 was available for spiking, stability oktleonjugated form is covered by the previous studie
conjugated 2-keto ethofumesate (= conjugated N@2pénd by the stability of the free form of NC 286

Il.  Results and Discussion
A degradation of Ethofumesate and its metabolite20645 was not observed during storage &t8°C within

12 months. Results are given in the tables below.

Table 7.1.1-7 Recovery of Ethofumesate in sampleEsugar beets after frozen storage

Commodity Storage | Residues and recoveries in specimens stored frozerProcedural recoveries for
periods (not corrected for procedural recoveries) freshly fortified samples
[months] | Individual Mean Individual Mean |Individual Mean (%)
results (mg/kg) | (mg/kg) | results (%) (%) results (%)
Sugar beet whole plant 0 0.0766 0.0756 77 76 77 76
with roots (early 0.0745 75 75
growth stage) 3 0.0847 0.0856 85 86 73 79
0.0864 86 84
6 0.0772 0.0791 77 79 95 94
0.0810 81 93
12 0.100 0.0973 100 97 94 96
0.0945 95 97
Sugar beet leaves with 0 0.0722 0.0723 72 72 72 72
tops 0.0723 72 72
(mature) 3 0.0861 0.0798 86 80 68 78
0.0735 74 88
6 0.0883 0.0891 88 89 88 83
0.0898 90 78
12 0.101 0.0989 101 99 99 99
0.0968 97 99
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Sugar beet roots
(mature)

0 0.0873 0.0871 87 87 87 87
0.0868 87 87

3 0.0909 0.0776 91 78 94 92
0.0643 64 90

6 0.0740 0.0758 74 76 73 75
0.0775 78 77

12 0.0964 0.0950 96 95 96 97
0.0935 94 97

Table 7.1.1-8 Recovery of NC 20645 in samples ofgsul beets after frozen storage

After a deep freezer storage period at -18°C ouali@ months, the mean recovery rates in storeglesnof

sugar beet leaves, sugar beet roots (i.e. highrvaaid high starch containing commaodities), were 98%gar

Commodity Storage | Residues and recoveries in specimens stored frozen Procedural recoveries for
periods (not corrected for procedural recoveries) freshly fortified samples
[months] | Individual Mean Individual Mean |Individual Mean
results (mg/kg) |(mg/kg) |results (%) (%) results (%) (%)
Sugar beet whole plan 0 0.0745 0.0748 75 75 75 75
with roots (early 0.0751 75 75
growth stage) 3 0.0705 0.0712 71 71 66 71
0.0718 72 76
6 0.0768 0.0764 77 76 91 95
0.0760 76 99
12 0.0832 0.0800 83 80 88 87
0.0767 77 86
Sugar beet leaves with 0 0.0821 0.0803 82 80 82 81
tops 0.0785 79 79
(mature) 3 0.0735 0.0674 74 67 60 69
0.0613 61 77
6 0.0740 0.0758 74 76 78 73
0.0775 78 67
12 0.0740 0.0698 74 70 89 87
0.0655 66 85
Sugar beet roots 0 0.0759 0.0757 76 76 76 76
(mature) 0.0755 76 76
3 0.0791 0.0703 79 70 67 74
0.0615 62 81
6 0.0607 0.0621 61 62 59 64
0.0635 64 68
12 0.0819 0.0810 82 81 84 83
0.0800 80 82
lll.  Conclusions

beet leaves) and 95% (sugar beet root) for ethafateeand 70% (sugar beet leaves) and 81% (sugardots)
for metabolite NC 20645.

Procedural recoveries determined from freshly fiedi samples were 99% (sugar beet leaves) and Sugal

beet root) for ethofumesate and 87% (sugar bee¢sdand 83% (sugar beet roots) for metabolite NEAS.

Altogether, the study results demonstrate thatréstdues of ethofumesate and its metabolites NC36@i7

NC 20645 (including its conjugates) are stablenmtested plant commodities for 12 months undep-fiesezer

storage conditions.
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B.7.1.1.3.Storage stability of NC 20645 and conjugated NC 2@6 in sugar beet matrices
A new storage stability study was submitted, whitkestigates the stability of metabolite NC 20648luding
its conjugates (= conjugated NC 20645) in sugat begrices (leaves and roots) during storage -4i8°C for a

period of 2 years. This study is summarised below.

Report: KCA 6.1/5, Schlewitz P. (2014)
Title: Frozen storage stability of residues of étinesate metabolite NC 20645 in sugar beet (roats an
tops with leaves).
Document No: R B1312
Guidelines: Regulation (EC) No. 1107/2009
OECD 506
GLP: Yes
.  Materials and Methods

The objective of the study was to generate dataitathe stability of residues of NC 20645 in sugaetbroots
and sugar beet tops with leaves upon deep frestamgge conditions (below -18°C). Sugar beet rantssugar
beet tops with leaves supplemented with NC 2064fe wealysed after 0, 91/92, 180/181, 362 and 798 d&a
frozen storage.

All individual samples were cut into small pieceslavere homogenized. Samples were then blended dsjn
ice and stored frozen at < -18°C for at least 1@rkoThe amount required for analysis was weighd i
individual plastic bottle.

NC 20645, dissolved in methanol, was fortified &xle individual storage samples at a target conatorr of
approximately 0.5 mg/kg. The fortified aliquots westored frozen at a temperature below -18°C antllysis.
Some aliquots were not fortified and were storeddn to be used as control samples and procedaavery
samples.

Samples were analysed according to the methodatatidby ANADIAG under study No A0019 entitled
“Validation of the Method of Analysis of the resihkiof ethofumesate and its metabolite 2-keto ethefate
(free and conjugated form) in Sugar Beets”.

The applicability of this analytical method for icise analysis of NC 20645 in wheat and sugar best w
confirmed by Eurofins study No S11-03715 entiti&hlidation of the analytical method A0019 to confithe
conversion of NC 20645 to NC 9607 in sugar beetsraad tops and wheat grain and straw”.

Following the analytical method A0019 and its camfation S11-03715, the metabolite NC 20645 is ndyma
fortified not immediately before the initial exttaon step but at a later stage when the methoahigfying into a
method fork for the extraction of conjugated resilu This is a usual practice when a metabolite is
predominately present as a conjugated residuesithie case for NC 20645.

Since this approach is not possible within a sterstgbility study where the fortification has to dmne before
the initial extraction step, the behaviour of thetabolite NC 20645 following the whole method was
investigated by a set of pre-tests. These pre-tests not performed according to GLP and have foerdo be
excluded from the statement of compliance. Theifligsl from these pre-tests were later confirmeddrgptable
procedural recoveries that were performed under.GLP

The findings of the pre-tests are included as eixti@mation to the method that was used duringdtoeage

stability study as described below.
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Principle of the method

A) Extraction of non-conjugated residues

The pre-homogenised sample was transferred intd0anzZL flask and a methanol/dichloromethane mixture
(10:90, v/v, 100 mL) was added. The sample wasaetdd using a high speed homogeniser for 1 minute
followed by shaking on a lab-shaker after additidrCelite (10 g). The suspension was filtered dBuahner
funnel containing a filter paper. Extraction of thesidue was repeated twice with extraction sol\{@&0t mL)
using a magnetic stirrer for approximately 15 misutThe filter cake was finally rinsed with extiantsolvent

(20 mL) and water (25 mL) and the solid residue wetained for extraction of water soluble conjugateee
point C). All filtrates and rinsings were combinada 250 mL separatory funnel.

B) Liquid-liquid partition of primary extracts

After shaking the separatory funnel the emulsiors wkowed to separate into a lower dichloromethainase

and an upper aqueous phase. The lower phase tessdiinto a round bottom flask. The aqueous phasere-
extracted with additional 25 ml of dichloromethaidter phase separation, the organic phases wecamied
because this organic fraction is containing theepaethofumesate that is not a target analyte i;dtorage
stability study. The aqueous phase was retaineeximaction of water soluble conjugates (see po)nt

Pre-tests demonstrate that NC 20645 remains inatipgeous phase (pH about 7 — 8). This aqueous phase
containing NC 20645 is added to the extractionafjegated residues (see next step of the method).

C) Extraction of conjugated residues

The filter cake from point A) and the aqueous phsm point B) were combined in a 500 mL flask aand
water/methanol mixture (90:10, v/v, 100 mL) anddmex (20 mL) were added. The sample was heatedlby re
on a gently boiling water bath for 1 hour. Afterotiag to room temperature, the sample was ceneifugt
approximately 1500 rpm for 5 min. and the supemtatzas decanted into a 500 ml round bottom fladie T
residue was rinsed with water/methanol (90:10, 50/ml), centrifuged and the supernatants were auedb
Pre-tests demonstrate that the free NC 20645 isded in the supernatant (extract).

D) Hydrolysis of conjugates

Concentrated hydrochloric acid (100 mL) was addedhe combined supernatants from point C) and the
solution was heated to a gentle reflux for apprataty 75 minutes. After cooling to room temperat@eetone
(100 mL) was added and the hydrolysate was tramsfénto a 500 mL separatory funnel. Liquid-liqyidrtition
was performed two times with 125 and 100 mL of Wiobmethane. The dichloromethane extracts were
combined and re-extracted twice with water (100 .nill) aqueous phases were discarded. The dichlottzane
phase was filtered into a round bottomed flask ugtoanhydrous sodium sulfate. The filter was ringith
three portions of dichloromethane (15 mL) and tbenlgined organic extracts were evaporated to dryhgss
rotary evaporation followed by a gentle stream itfogen. Following findings of the metabolism steslithis
strong acidic treatment converts NC 20645 into NG

E) Florisil Clean-up

A laboratory prepared chromatographic column coimgi a glass wool plug followed by a slurry of F&ilr(5

g) in dichloromethane (50 mL) was used for purtiiwa of free and conjugate extracts. Residues dftpd)

were dissolved in dichloromethane (2 mL).

Samples were transferred onto the top of the colamh drained until the solution has penetrated the

adsorbent layer. Residues were eluted with a diohiethane/ethyl acetate mixture (97:3, viv, 80 mhe
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eluates were reduced to dryness by rotary evapor&ilowed by a gentle stream of nitrogen. Residwere
dissolved with hexane/acetone 50:50 mixture (5 mand analysed by gas chromatography with mass
spectrometric detector.

The limit of quantification (LOQ) is 0.05 mg/kg fsugar beet roots and sugar beet tops with leaves.

At each storage interval 1 untreated control samyds analysed together with 1 fresh fortified pohoal
recovery sample and 2 stored fortified samples. thertime zero interval, 1 untreated control sampés

analysed together with 3 fresh fortified samples.

IIl.  Results and Discussion
The residues in all control samples were belowlithe of quantification of the analytical methodt Aach date
of analysis, 1 control sample for each matrix waiffed with NC 20645 to determine the level obpedural

recovery. The analytical results for storage sitgtalre summarised in the tables below.

Table 7.1.1-9 Recovery of NC 20645 in samples ofgsul beets after frozen storage (Fortification level
before storage: 0.516 mg/kg)

Commodity | Storage | Residues and recoveries in specimens stored Procedural recoveries for freshly
periods |frozen (not corrected for procedural recoveries) | fortified samples (0.50-0.53 mg/kg added)
[months] | Individual Mean Individual |Mean |Amount recovered |%
results (mg/kg) |(mg/kg) |results (%) |(%) (mg/kg) Recovery
Sugar beet |0 0.534 0.496 103 96 0.56 109.2
roots 0.380 74
0.573 111
92 0.501 0.514 97 100 0.38 72.8
0.526 102
180 0.434 0.430 84 83 0.43 86.1
0.426 83
362 0.497 0.488 96 95 0.48 91.2
0.479 93
729 0.369 0.380 72 74 0.55 109.4
0.391 76
Sugar beet |0 0.374 0.394 72 76 0.39 75.2
leaves 0.427 83
0.381 74
92 0.413 0.410 80 79 0.55 106.1
0.406 79
180 0.471 0.472 91 91 0.49 98.6
0.473 92
362 0.438 0.504 85 98 0.56 104.5
0.569 110
729 0.376 0.372 73 72 0.49 97.6
0.368 71
Ill.  Conclusions

After a storage period at -18°C of up to 24 mon(ff29 days), the recovery rates for metabolite N&430in
stored samples of sugar beet leaves, sugar best (ian high water and high starch containing caities),
were between 72-102% (sugar beet roots) and betikdi 0% (sugar beet leaves).

Procedural recoveries for metabolite NC 20645 datexd from freshly fortified samples ranged betw@&n
109% (sugar beet roots) and between 75-106% (fegdreaves).

Altogether, the study results show a good stahilftilC 20645 in sugar beet (roots and tops witlrdsafor up

to 24 months when stored frozen at -18°C.
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B.7.1.2.Animal Matrices

Storage stability of residues of ethofumesate sthetabolites in animal matrices have not beeesassl in the
Monograph prepared in the framework of Directivédd%/EEC.

In the study Report NoA82968 carried out in 1992 total radioactive residues wagtermined within 1 week
and analysis of metabolites in urine, liver andnkigl was carried out approximately 1 - 6 monthsreaféanple
collection.

In the study on cows (Report No C003362, 1999)ahinalysis was complete within 6 weeks (profile o
metabolites in each extract obtained from TLC).aklhlysis was complete within seven months of nesyro

The storage period in the feeding studies was fevteported — up to 5 months.

B.7.1.2.1.Storage stability of ethofumesate, NC 8493, NC 96Ghd NC 20645 in animal

matrices
An interim report of a new storage stability stubgs been submitted to prove the storage stabifity o
ethofumesate, NC 8493, NC 9607 and NC 20645 in aninaterial samples for at least 3 months. Thierint

report is summarised below.

Report: KCA 6.1 /05;Perez, R.; Schmitt, J. L.; Patel, D.;204-367206-01

Title: FREEZER STORAGE STABILITY OF ETHOFUMESATE IN AMAL MATRIX SAMPLES -
INTERIM REPORT

Report No: RAADPO031

Document No: M-467206-02-1

Guidelines: Residue Chemistry Test Guidelines: OPBA51380 Storage Stability Data

Good Laboratory Practice Standards; Final Rule, 4R,EFart 160; Deviation not specified
GLP/GEP: yes

I.  Materials and Methods
The purpose of the study was to determine the dresmbility of ethofumesate, NC 8493 (which is @aot
constituent of the residue definition), NC 9607 &t 20645 in animal material samples (muscle, Jikaney,
fat and milk) over a period of 24- months of freegwrage (0, 1, 3, 6, 12, 18 and 24 months). Trierim
report concerns the analytical data collected thinodimonths of freezer stability.
For each storage interval (0, 1, 3and 6) and sampleix, recovery experiments were performed byifiong
control samples with the reference items at a namgoncentration of 0.10 mg/kg to demonstrate the
performance of the method. The freshly fortifiesnpées were extracted and analysed concurrently thi¢h
control and stored spiked samples at each storageval.
Samples were stored in a freezer at an averageetainpe of approximately -21°C. For day-0 analydisee
treated samples of each material were chosen, lhasvene control sample of each.
Samples were then analysed after one month (28 ttayts), 3 months (92 to 112 days) and additiorsdligr 6
months (188 to 196 days). Analysis of the samplies & months of storage will cover the longestage period
(kidney) in the feeding study.
At each sampling interval, two treated samplesawthematerial were removed from storage and analyaed
well as a control sample and two samples for capctirecovery. Samples used for concurrent retesevere
prepared at the same time and stored in the sasiéofaas the control samples, and spiked on theoflay

analysis.
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Ethofumesate related residues (parent ethofumesate, NC 9607 and NC 20645, as well as NC 8493) were
analytically determined by LC-MS/MS according to method AD-001-A10-02 (Section 5; cf. report RAADP014,
I 2010; M-388797-01; KCA 4.1.2/37), which was validated prior to and parallel to the residue
analysis of the samples.

This LC-MS/MS method converted metabolite NC 9607 to the common moiety NC 20645, which was the
analytical target.

Milk samples were extracted in an aqueous mixture of water/brine/HCI and ethyl acetate. The samples were
vortexed, centrifuged, and the ethyl acetate layer was drawn off to a glass vial. The remaining sample and
agueous extraction mixture was extracted two more times with ethyl acetate.

Samples ofmuscle, kidney,andfat were extracted directly with ethyl acetate.

Liver samples were extracted directly with methanol. A mixture of isotopic internal standards was added to the
extract solution and solvent was evaporated.

The evaporated residue was dissolved in hexane and extracted three times with a mixture of acetonitrile/100 mM
aqueous KOH solution (3:1, v/v). The extracts were evaporated and cleaned up on a solid phase extraction
cartridge. The combined effluents from the cartridge were evaporated to near dryness and dissolved in a mixture
of 10 mM aqueous NRHCO; solution/acetonitrile (9:1, v/v). The resultant samples were analyzed by LC-
MS/MS.

The LOQ of the method was 0.01 mg/kg for each of the analytes. The stored samples were always analysed for

all four components, although each sample was spiked with one compound, only.

II.  Findings
At each storage interval, one stored control sample was analysed concurrently with the stored spiked samples.
No residue above the LOQ was found in any of the control samples with an exception of two samples. Parent
ethofumesate was detected at 0.0147 mg/kg in liver at the 3 months storage interval and at 0.0111 mg/kg in fat at
the 0-day time interval. Residue results of the corresponding samples were corrected for the residues found in
control samples.
The following tables summarize residues of ethofumesate, NC 8493, NC 9607 and NC 20645 recovered in
muscle, liver, kidney, fat and milk stored spiked samples, as well as the concurrent recovery data.
In muscle there was no evidence of any continued degradation of these compounds when stored deep-frozen
over the tested period of 6 months. For metabolite NC 20645 a slight degradation was observed at the 3 months

storage interval, this can be explained by the low recovery results at this sampling date.

Table 7.1.2-1 Summary of stability data for deep-frozen muscle samples fortified with ethofumesate,
NC 9607, NC 20645 and NC 8493 — samples fortified at 0.10 mg/kg

residue level in stored spiked samples Procedural recovery for
, Storage P P freshly spiked control sample
Matrix [Analyte period — — —
months Individual results Individual results mean |Individual results |mean
(mg/kg) (%) (%) (%) (%)
muscle |a.s. 0 0.103 0.101 0.103103 | 101 | 103 103 103 101 103 102
1 0.097| 0.098 - 97 98 - 97 94 98 1 97
3 0.105| 0.105 - 105 108 - 105 97 97 H 97
6 0.104| 0.107 - 104 106 - 106 98 1p0 - 99
NC 9607 0 0.098 0.098 0.094 98 98 94 97 98 98 94 97
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1 0.099| 0.092 - 99 92 - 95 9( 96 97 93
3 0.072| 0.076 - 82 76 - 74 83 82 83
6 0.079| 0.089 - 79 89 - 84 98 99 99
NC 20645 0 0.07§ 0.083 0.08276 83 82 80 76 83 82 80
1 0.083| 0.082 - 83 82 - 83 86 84 97 85
3 0.056| 0.061 - 56 61 - 58 69 | 64 - 66
(0.053)| (0.052) (53) | (52) (52) | (60) | (68) (64)
6 0.064| 0.061 - 64 61 - 62 59 60 60
NC 8493 0 0.097 0.096 0.094 97 96 94 96 97 96 94 96
1 0.098| 0.090 - 98 90 - 94 96 100 97 98
3 0.087| 0.086 - 87 86 - 87 86 87 87
6 0.095| 0.097 - 95 97 - 96 95 100 97

Values in brackets were determined for verification

In liver, there was no evidence of any continued degradafiethofumesate, NC 8493, NC 9607 and NC 20645

when stored deep-frozen over the tested periodmbiths, except for metabolite NC 8493. At day\@&rage

residue recoveries of NC 8493 amounted to 84%.rAdtestorage interval of 1 month, the metabolite was

completely degraded and the storage stability regoamounted to < 1%.

NC 8493 was found to readily convert to NC 9607N& 20645 (ca. 4h), both of which are detected and
measured by the analytical method as NC 20645.eSMC 9607 and NC 20645 are included in the data

collection method for every analytical set, stapifor NC 8493 in liver is addressed by measurir@ 20645 in

stored liver samples after 6 months storage.

Thus degradation of NC 8493 to a relevant ethofateesesidue would be covered by the proposed residu

definition.

Table 7.1.2-2 Summary of stability data for deeprbzen liver samples fortified with ethofumesate,
NC 9607, NC 20645 and NC 8493 — samples fortifietd @10 mg/kg

Procedural recovery for

. Sto.rage residue level in stored spiked samples freshly spiked control sample
Matrix |Analyte period — — —
months | Individual results Individual results mean | Individual mean
(ma/kg) (%) (%) results (%) (%)
liver a.s. 0 0.084 0.082 0.087 84 82 87 85 84 82| 87 84
1 0.111| 0.112 - 111 | 112 - 111 114 113 | 97| 113
(0.103)| (0.099) (203)| (99) (101)
3 0.086| 0.084 - 86 84 - 85 81 79 8(
6 0.130| 0.136 - 130 136 - 133 119 119 - 119
NC 9607 0 0.103 0.103 0.097103 | 103 97 101 110 109 104108
1 0.104| 0.114 - 104 | 114 - 109 85 83 84
(0.156)| (0.167) (156) | (167)
3 0.124| 0.119 - 124 114 - 121 80 8l 80
6 0.089| 0.098 89 98 - 94 100 i) - 98
NC 20645 0 0.082 0.087 0.08582 87 85 85 82 87| 85 85
1 0.090| 0.082 - 90 82 - 86 110 96 103
(0.139)| (0.123) (139)| (123) (131)
3 0.105| 0.108 - 108 104 - 106 113 111 112
6 0.086| 0.087 86 87 87 112 99 106
NC 8493 0 0.0821 0.084 0.085 82 84 85 84 82 84| 8% 84
1 0.0001| 0.002 - 0.0 1.7 - 0.8 72 77 - 74
(64) (72)
3 0.000| 0.000 - 0 0 - 0 82 82 - 82
6 0.000| 0.000 - 0 0 - 0 91 91 - 91
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St residue level in stored spiked samples Procedurgl recovery for
_ orage freshly spiked control sample
Matrix |Analyte period — — —
months | Individual results Individual results mean | Individual mean
(mga/kg) (%) (%) results (%) (%)
NC 8493 0 0.082| 0.084| 0.085 82 84 85 84 82 84| 85 84
1 0.100| 0.094 - 101 | 94 - 97 72 77 | 97 74
(0.166)| (0.152) (166) | (152) (159)
3 0.126| 0.116 - 126 116 - 121 82 8p 8p
6 0.089| 0.107 89 107 98 91 91 - 91

Residues corrected for residues found in control
P This analyte is typically detected as NC8493 (256.9.10 Da). However, the stored analyte was detieny detecting the NC 20645
ion transistions in this matrix.

Values in brackets were determined for verification

In kidney, there was no evidence of any continued degratlatie@thofumesate, NC 9607 and NC 20645 when
stored deep-frozen over the tested period of 6nsonth

A degradation of NC 8493 was also observed in kidéemonths of frozen storage, storage stabilibpveries
decreased to 14 and 18 %. Nevertheless, the satopézl for 6 months were also analysed for NC 20B4Sed

on these data, it becomes obvious that the saroplbe feeding study were analysed still in timet generally
kidney samples should not be stored longer thanoditims in a deep-freezer before analysis. However,
degradation of metabolite NC 8493 will result in NX0645 residues and thus the residues will maimly b
monitored since NC 20645 is included in the residegnition.

Table 7.1.2-3 Summary of stability data for deeprbzen kidney samples fortified with ethofumesate,
NC 9607, NC 20645 and NC 8493 — samples fortifietd @10 mg/kg

Matrix |Analyte Storage |residue level in stored spiked samples Proceduraécovery for
period freshly spiked control sample
months | Individual results Individual results mean |Individual results | mean

(mg/kg) (%) (%) (%) (%)

kidney | a.s. 0 0.098 0.095 0.09698 95 96 96 98 95 96 96

1 0.103| 0.101 - 103 101 - 102 100 1p2 97 101

3 0.096 | 0.107 - 96 107 - 102 o1 1p2 - 102

6 0.101| 0.102 - 101 107 101 105 98 - 10
NC 9607 0 0.900 0.910 0.94090 91 95 92 90 91 95 92

1 0.082| 0.083 - 82 83 - 83 91 94 97 93

3 0.091| 0.074 - 92 74 - 83 89 89 88

6 0.089| 0.083 - 89 83 - 86 97 97 97
NC 20645 0 0.084 0.077 0.08084 77 80 80 84 770 80 80

1 0.079| 0.076 - 79 76 - 78 76 K 76

3 0.155| 0.079 - 156 79 - 118 7 713 75

6 0.092| 0.102 - 92 102 97 76 g2 79
NC 8493 0 0.095] 0.090 0.089 95 90 89 91 95 90 89 91

1 0.075| 0.075 - 75 75 - 75 91 93 92

3 0.070| 0.073 - 71 74 - 72 89 84 87

6 0.018| 0.014 - 18 14 - 16 86 99 - 93
NC 8493 6 0.069| 0.068 - 69 68 - 68 86 99 - 93

&  This analyte is typically detected as NC8493 (25'9.10 Da). However, the stored analyte wasctiedeby detecting the NC 20645
ion transistions in this matrix.

In fat, there was no evidence of any continued degradatiethofumesate, NC 8493, NC 9607 and NC 20645
when stored deep-frozen over the tested periodmbths, except for metabolite NC 20645, for whacslight

degradation can already be observed after 1 months.
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Table 7.1.2-4 Summary of stability data for deeprbzen fat samples fortified with ethofumesate, NC&07,
NC 20645 and NC 8493 — samples fortified at 0.10 kg

Matrix |Analyte Storage |residue level in stored spiked samples Proceduraécovery for
period freshly spiked control sample
months | Individual results Individual results mean |Individual results mean

(mg/kg) a (%) (%) (%) (%)
fat a.s. 0 0.097| 0.095 0.096 97 95 96 96 97 95 96 96
1 0.092 | 0.091 - 92 91 - 92 93 91 92
3 0.098 | 0.097 - 98 97 - 97 10D 93 97
6 0.136 | 0.145 136 144 141 °-| 120 | - 120
NC 9607 0 0.088| 0.096 0.095 88 96 95 93 88 96 95 93
1 0.086 | 0.086 - 86 86 - 86 87 86 87
3 0.086 | 0.085 - 86 85 - 85 81 82 82
6 0.097 | 0.098 97 98 97 ol 92 - 92
NC 20645 0 0.071] 0.071 o0.07871 71 78 73 71 71 78 73
1 0.060 | 0.068 - 60 68 - 64 72 71 72
3 0.064 | 0.060 - 64 60 - 62 67 62 65
(0.051)| (0.046) (52) | (46) (49)
6 0.061 | 0.060 61 60 61 72 70 - 71
NC 8493 0 0.099| 0.096 0.10499 96 104 100 99 96 104 10d
1 0.089 | 0.084 - 89 84 - 87 84 8% 85
3 0.085| 0.089 - 85 89 - 87 94 86 9
6 0.099 | 0.097 99 97 98 op 102 102

Values in brackets were determined for verification
& Residues corrected for residues found in control

b

Sample was not analysed due to being lost duhiegxtraction procedure.

In milk, there was no evidence of any continued degradatfoethofumesate, NC 8493, NC 9607 and NC

20645 when stored deep-frozen over the testedgefié months.

Table 7.1.2-5 Summary of stability data for deeprbzen milk samples fortified with ethofumesate,
NC 9607, NC 20645 and NC 8493 — samples fortifietd @10 mg/kg

Matrix | Analyte | Storage |residue levelin stored spiked samples Proceduraécovery for
period freshly spiked control sample
months | Individual results Individual results mean | Individual results mean

(mg/kg) a (%) (%) (%) (%)
milk  |a.s. 0 0.104| 0.101] 0.100104 | 101 | 101 102 104 101 101 102

1 0.095 | 0.097 - 95 97 - 96 108 99 1o
3 0.094 | 0.088 - 94 87 - 91 97 93 - 95
6 0.111 | 0.112 111 117 111 100 M oy

NC 9607 0 0.084| 0.101 0.106 84 102 | 106 97 84 102 106 97
1 0.850 | 0.960 - 85 96 - 91 94 9% - 94
3 0.095 | 0.094 - 95 94 - 95 83 88 - 86
6 0.103 | 0.102 103 107 103 89 100 94

NC 20645 0 0.072 | 0.070| 0.079 72 70 79 74 72 70 79 74
1 0.138 | 0.124 - 138 124 - 131 133 115 124
3 0.082 | 0.086 - 82 86 - 84 74 78 - 71
6 0.092 | 0.101 92 101 96 93 93 93

NC 8493 0 0.084| 0.097 0.095 86 97 95 93 86 97 95 93
1 0.091 | 0.092 - 92 92 - 92 97 97 - 97
3 0.091 | 0.094 - 91 94 - 92 93 94 - 93
6 0.094 | 0.094 94 94 94 97 92 - 94
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III. Conclusions
The deep freezer storage stability at -21°C of ethofumesate, NC 8493, NC 9607 (determined as NC 20645) and
NC 20645 was investigated in bovine muscle, liver, kidney, fat and milk for a period of about 6 months.
According the study design reported in the interim report, the storage stability study is still ongoing up to 24
months.
In liver and kidney, metabolite NC 8493 was found to readily convert to NC 9607 or NC 20645, both of which
are detected and measured by the analytical method (AD-001-A10-02) as NC 20645. Since the common moiety
NC 20645 is included in the residue definition, stability for NC 8493 in liver is addressed by measuring NC
20645 in the stored liver samples, if existent. Although residues of NC 8493 were analysed as NC 20645
degradation to recovery results slightly below 70 % (68 %) were observed in kidney.
In muscle, fat and milk, there was no evidence of any continued degradation of these compounds when stored
deep-frozen over the tested period of 6 months, except for metabolite NC 20645 in fat, for which a slight
degradation can already be observed after 1 months.

As aresult residues in kidney and liver were shown to be stable

B.7.2. METABOLISM, DISTRIBUTION AND EXPRESSION OF RESIDUES

Ethofumesate (company code: NC 8438) is a selective herbicide for pre-emergence and post-emergence use.

The chemical structure and nomenclature for the active substance are provided below.

Chemical structure: H.C

3
CH,S0,0 CH,
OCH,CH,
(0]
Common name: Ethofumesate
Company code: NC 8438
TUPAC name: 2-ethoxy-2,3-dihydro-3.3-dimethyl benzofuran-5-yl methanesulfonate
CAS name: 2-ethoxy-2,3-dihydro-3,3-dimethyl-5-benzofuranyl methanesulfonate
CAS #: 26225-79-6
Empirical formula: CI3HI805S
Molecular weight: 286.34 g/mol

The label positions used in the metabolism studies are shown below:

H.C H.C

CH,S0,0 CH, CH,S0,0 CH,
OCH,CH, OCH,CH,
(0] o]
[14C-benzene] -ethofumesate [MC-mesyl]-ethofumesate
= phenyl label = mesyl label

* denotes position of radiolabel
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Two sugar beet studies were conducted with*iBemethylsulfonyl-label (mesyl label) and two preiivary rat
studies were conducted witPS-ethofumesate. Cleavage of the molecule and fismaf metabolites specific
to the mesyl label was neither observed in plantsmanimals. Based on this information all othiemt and all

livestock metabolism studies were conducted witlfbenzene]-ethofumesate, only.

B.7.2.1.Plants

In the Monograph prepared in the framework of Dixex 91/414/EEC the primary crop metabolism of
ethofumesate has been investigated in sugar bektry@mgrass. Supportive metabolism studies have been
conducted on onion and tobacco.

Most studies were conducted between 1974 and 198dpport the Annex | inclusion of ethofumesater{@&nl
inclusion in 2002). Thus these studies have beadwtded and summarized according to former requErgs
and do not meet the current standards.

To confirm that the data established are stilldvalnd support the proposed residue definitionyéhevant plant
metabolism studies are presented again in a manprathensive way. Detailed evaluation reports aoeiged
for the two most recent sugar beet studies andndimbolism study in ryegrass, which were conductadier
GLP. New summary tables have been compiled to aseré¢he comprehensibility of the former data/cosiolus.
The sugar beet studies conducted in the 70iesrdyeboefly summarized, as well as the studies mioo and
tobacco. These studies were conducted before théementation of GLP certificates, and do not méet t
current standards. The results can therefore hecomsidered as supportive.

An additional study has been submitted in sugat dkeag with the present dossier, which has beedected

in 2003. This study was also considered in thissssent to support the proposed residue definition.

All residue values given in mg/kg refer to pareminpound equivalents if not indicated otherwise.

An overview on the available plant metabolism stsds given below in Table 7.2.1-1.

Table 7.2.1-1 Summary of metabolism studies in priary crops presented in the first monograph
prepared under Directive 91/414/EEC

Label Application and sampling details
Group Crop P Method, Rate (kg Growth Sampling
position | ' g @ a.s./ha) No stage (DAT) Remarks
[HC- Foliar G | 1270r |, | BBCH12- g’;’aln% 2? and | \cA6.2.1 /05,
benzene] ' 6.37 13 - Chapleo, 1992
maturity
KCA 6.2.1 /06;
14 Caley, C. Y.;
[C Foliar, 6 | 22097 |1 | gecH1a | & 7-28andat | o onies s
benzene] 7.5 maturity :
Haswell, A.;
E%thand Sugar i?:k 2/01
beet 14c. - : ’
vegetables [C Foliar, F | 1.5 1 | BBCH14- 11, 10,50, 90, Hennecke, D.
benzene] 16 137 2003
Soil G Pre KCA 6.2.1 /03;
14, ! H .
[F"C- 200 1 emergence| 10, 20, 30, 40 Lines, D. S;;
benzene] ) ’ and 50 Adcock, J. W.;
Foliar, G BBCH 14 .
1978;
[*C- . Pre 50, 75, 125 and | KCA 6.2.1 /04;
mesyl] Soil, F 2.00 1 emergence| 175 Lines, D. S,;
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Label Application and sampling details
Group Crop o Method, Rate (kg Growth Sampling
position | £ oy g @ a.s./ha) No stage (DAT) Remarks
Adcock, J. W.;
Foliar, F BBCH 12 | 50, 75 and 125| 1979;
M-155242-01
22, 30, 40, 50
"2 on an | Study NC
Onion | NO Soil ® 2.00 1 | Pre 60, 70, 80, 90, | g438/M30
reported emergence| 100, 110, 120
1976
and 162
14 0+, 7, 28, KCA 6.2.1 /07
Cereals Ryegrass ["C- Foliar, G 2090r |, | BBCH 12- (silage) and 112| Chapleo,
benzene] ~10.45 13 !
(maturity) 1992
Leavy [*C- Soil, G 2.00 BBCH 14- | 7, 15, 30, 60, 90| Swudy NC
vegetables Tobacco benzene] ; 2 mg/ L 16 and 120 8438/M35
Foliar, G plant 1977

(a) Outdoorf/field application (F) or glasshousetected/indoor application (G)

(b) F or G not reported

B.7.2.1.1.Sugar beet
B.7.2.1.1.1Sugar beet metabolism 1

This study was submitted and evaluated for theificdusion of ethofumesate on Annex |.

Report:

Title:

Report No:

Document No(s):

Guidelines:
GLP/GEP:

KCA 6.2.1 /05
Chapleo, S.;1992
M-155247-01

THE METABOLISM OF [14C]-ETHOFUMESATE IN SUGABEET - A GLASSHOUSE

STUDY
A82970

Report includes Trial Nos.:

381174
ENVIR 84B
M-155247-01-1

USEPA (=EPA): subdiv.O, 171-4; Deviatimt specified

yes

The aim of this study was to determine the naturehe residue following application of“C-benzene]-

Summary

ethofumesate (2-ethoxy-2,3-dihydro-3,3-dimethylZwfaran-5-yl methanesulphonate) in sugar beet.

The herbicide was applied as a suspension conter(®&) formulation with an application rate of 11&y
a.s./ha, and of 6.37 kg a.s./ha (5x the initiady&tr easier metabolite identification. Plantgevearvested at the

day of application, at 10, 30 and 81 days postiegtdbn and at maturity.

Total residues in the crop were determined by nreasent of the total radioactivity and these were

characterised by chromatographic procedures.

The TRR values of the mature crop at harvest avesstin the following table:

Table 7.2.1-2 TRR values in sugar beet shoot andat after spray application of [“C]-ethofumesate

Matrix

Timing and Application

Sampling event

TRR

(mg a.s. equiv./kg)

Shoot (leaves)

Root (body)

2-3 leaf growth stage,
1x1.27 kg a.s./ha
1x6.37 kg a.s./ha

Maturity

0.41

0.02
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At the 1x application rate the mean total residue in mature shoots was 0.41 mg ethofumesate equivalents/kg
(6.3% of applied radioactivity). Immature roots the mean total residue was 0.02 mg ethofumesate equivalents/kg
(0.65% of applied radioactivity).
At the 5x application rate the mean total residue in mature shoots was 1.06 mg ethofumesate equivalents/kg
(0.75% of applied radioactivity). Immature roots the mean total residue was 0.08 mg ethofumesate
equivalents/kg (0.13% of applied radioactivity).
The extractable components of the total residue were identified as ethofumesate (0.8%). NC 9607 (58.4%),
NC 8493 (4.3%) and NC 20645 (14.4%). A large proportion of the residue was assigned to conjugates present in
a polar fraction. Acidic hydrolysis transformed the main amount of the polar radioactivity to the well-known
metabolites NC 9607 and NC 8493. Therefore it was assumed that metabolites NC 20645 (the ring opened form
of NC 9607) and NC 8493 were present in conjugated form. Before acidic treatment, only 19% of the total
residue in shoots was identified, whereas 77.9% of the total residue was identified after the treatment.
Due to the low residue level in roots at final harvest (maturity) and the high levels of interfering matrix
compounds (e.g. sugar) metabolite characterisation/identification was not possible.
In general it was shown that ethofumesate was taken up by the plants (via roots and leaves) and metabolized
rather quickly. The following metabolic routes were observed:
e (Cleavage of the ethoxy side chain of the parent compound, with hydroxylation at the 2 position, to give
NC 8493.
e NC 8493 can undergo either conjugation to give polar metabolites, or oxidation to the lactone NC 9607.
e The lactone ring of NC 9607 opens to form the acid NC 20645 which can also undergo conjugation to
give polar metabolites.
e The lactone NC 9607 and the carboxylic acid NC 20645 are interconvertible. Depending on the
ambient conditions, the equilibrium is shifted towards one or the other compound.
e  Under reflux with 6 M hydrochloric acid, the detected conjugates are hydrolysed to their exocons
NC 8493 and NC 20645. As described above, NC 20645 is converted to NC 9607 by an intra-
molecular ring closure. Therefore NC 9607 is the analytical target detected under acidic conditions.
On the basis of the metabolites identified, a metabolic pathway of [**C]-ethofumesate in sugar beets can be

proposed (see Figure 1).

II. Materials and Methods
A. Materials
1. Test Material

Chemical structure H,C cH
CH,S0,0 3
o OCH,CH, *position of the
radiolabel
Radiolabelled test material [**C]-ethofumesate
(+)-2-ethoxy-2,3-dihydro-3,3-dimethylbenzofuran-5-yl methane-
sulphonate
Specific radioactivity 1x field rate (1.27 kg a.s./ha) 5x field rate (6.37 kg a.s./ha)
0.3774 MBq/mg 0.3737 MBg/mg
(10.2 uCi/mg) (10.1 pCi/mg)
Radiochemical purity >96% (TLC)
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[*C]-ethofumesate was formulated as a suspensiorentnate for application at the expected maximurtd fie
rate and the 5x maximum field rate. The 1x forrtialawas prepared by dilution of the 5x formulatieith tap
water.

2. Soil

A sandy loam soil (pH 6-7), 7-8 tonnes, which hagrpbscreened through a 10 mm-sieve to remove staaes
supplied by the Scottish Agricultural College, Afgotland. Soil was stored outside upon a fibseglaeave
mesh and covered with the mesh. Prior to usewssithoroughly weeded. Soil details and chariseton are

given in the following table:

Table 7.2.1-3 Soil characterisation

Physical characterisation

Soil type Brown earth

Soil classification (USDA) Sandy loam

Sampling location Baillieston, Scotland (OS Grid Reference = NS 672634)
Sampling depth Top soil below root mat (10-280 mm)
Sample date 09-04-1991

Previous agrochemical use None for previous 5 years
Germination test 100% germination within 2 days of sowing (radish)
pH (water) 6.2

pH (KCI) 5.6

% organic matter 6.6

Cation exchange capacity (mequiv./100 g) 11.27

CaCO3 (mg/kg) Very low, indeterminate

Moisture content (0.33 bar) 19.94

% Maximum water holding capacity (%) 68.2

Moisture content a pot preparation (%) 24.5

Loss on ignition (%)* 7.7

Clay (< 0.002 mm) (%)** 14.0

Silt (0.002-0.063 mm) (%)** 22.3

Total sand (0.063-2 mm) (%)** 63.7

Very fine sand (0.063-0.125 mm) (%)** 18.4

Fine sand (0.125-0.25 mm) (%)** 24.4

Medium sand (0.25-0.50 mm) (%)** 13.7

Coarse sand (0.50-1.0 mm) (%)** 5.9

Very coarse sand (1-2 mm) (%)** 1.3

* expressed as % total sample
** expressed as % of total < 2 mm mineral fraction

3. Plant

Sugar beet, variety “Beta vulgaris cv Gala”, repraative for root vegetables

B. Study Design

Experimental conditions

Plants were grown in pots consisting of approx. @ lcapacity lengths of drain pipe (approx. 55 cm hagil
approx. 50 cm internal diameter) set upon mesketair soil. Soil was added to each pot, using asue
calibrated to provide 90.3 +1.3 kg fresh weight.672 1.0 kg dry weight) of soil, above an approxn® deep
gravel bed. Pots were placed in a glasshousepetmit free drainage of leachates, without crosgaraination
between adjacent pots, all pots were placed onwd®d plastic grid system. A fertiliser, Vitax GRL(N:P:K
= 7:7:14), was added and combined with the surfager of soil. Seed was sown at a rate of 20 ¢petiat a

depth of approx. 15 mm and the soil surface lightbtered. Pots were covered with polythene to taain
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humidity and darkness until emergence (5 days)latelants were thinned to 8 plants per pot whenethwere 2-
3 fully expanded true leaves per plant (BBCH 12-13)

The plants were grown in the glasshouse under atedrtemperature, humidity and light conditiori@ots were
watered until the top soil was moist, but were oe¢rwatered. To maintain the good condition of ¢hep,
pesticides were applied if required.

The test item was applied as a foliar spray whegassheet plants showed 2-3 fully expanded truede&BBCH
12-13). A single application of test item was mamld2 pots at the expected 1x field applicatice (4.27 kg
a.s./ha) and to 4 pots at the 5x field applicatate (6.37 kg a.s./ha). The test item was appleed fine spray to
each pot using an all-glass atomiser, with adaptdit tubes containing formulation. The spray amgius used
was rinsed 2 times with approx. 1.5 mL of distiligchde water. The rinse was also applied to thetglaEach
pot was surrounded by a double sheet of polythegerntain spray. Aqueous washings of the sheeats added
to the soil. All control pots were covered withytbhene sheeting during spraying to avoid contationa
Sampling

Harvesting of plants from pots was conducted ordéne of application when the formulation was diy1@, 30
and 81 days after application, and at maturityodlews:

On the day of application, all the plants in 4 teglapots (1x rate) and in 4 control pots. In addit2 plants were
harvested from each pot of the 5x rate.

Plants were sampled for analysis by thinning adogrtb the following sampling regime. At each hatyglants

were divided randomly into groups for analysis.

Table 7.2.1-4 Sampling of plants and preparation aample groups

Sample point | Treatment No. of pots No of plants No of groups No of
(DAT) sampled sampled/pot prepared plant/group
0 Control 4 8 4 8
x1 4 8 4 8
x5 4 2 4 2
10 Control 4 4 2 8
Assimilation control 4 4 2 8
x1 8 4 4 8
x5 4 2 2 4
30 Control 4 2 1 8
Assimilation control 4 2 1 8
x1 8 2 2 8
x5 4 2 2 4
81 Control 4 1 1 4
Assimilation control 4 1 1 4
x1 8 1 2 4
x5 4 1 2 2
Maturity Control 4 1 1 4
(approximately| Assimilation control 4 1 1 4
8 months) x1 8 1 2 4
x5 4 1 2 2

Leaf and root components of each plant were segdrat the shoot/root junction (0 and 10 days post

application) or at the tuber crown (30 and 81 dagst application and at maturity). Roots were edstvith
distilled grade water to remove soil. In additisoil samples were taken on the day of applicatiod at

maturity.
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C. Analytical Procedures

Determination of total residues

Shoots

Before homogenisation of the samples, shoots wemdace washed with dichloromethane. The total
radioactivity in the washes was determined by tigsgintillation counting of a minimum of 3 aliquotdfter
homogenisation, residues in washed shoots werendeed by combustion. Total residues in shootsewer

calculated by addition of residue components ifesgrwashes and washed tissue.

Roots
Before homogenisation of the sample, roots weréhedsvith distilled grade water to remove soil. Tweeshing

was discarded. In roots, total residues were &kedl from combustion of washed tissue.

Extraction of washed tissues:

Washed tissue was macerated in a range of orgahiergs of increasing polarity to optimise the agtion of
radioactivity. Tissue pools were extracted 3 timesh acetonitrile (5 times for day 0), followed by
acetonitrile/water (3/1; v/v) (3 times), followed Wistilled grade water (3 times). A single firedetonitrile
extract was conducted to remove water from the exdractable residue. The extract was combined thigh
initial acetonitrile extracts. Extraction involvedomogenisation, immersion in an ultrasonic bathd an
centrifugation to separate extractable and noraetdble components. The acetonitrile and acetiehater
extracts were combined and acetonitrile was remdmyerbtary evaporation. Total radioactivity in bagxtract

was determined by liquid scintillation counting.
Identification and characterisation:

Initial characterisation:

Dichloromethane surface washes of shoots were eedte a small volume for chromatographic analysis.
The acetonitrile and acetonitrile/water extractslodots and roots were combined and the volumeredisced

by rotary evaporation. Where necessary, the aguaewmainder was reduced to a small volume for
chromatography after addition of ethanol (ethamdléet: approx. 8/2; viv).

Surface washes and initial extracts were analyged i€ with confirmation by HPLC.

Hydrolysis of polar metabolites:
Characterisation of initial tissue extracts revddlee presence of polar metabolites, presumabljugates. The
following procedures (enzyme treatment and acigirdlysis) were employed in order to attempt to rioyyke

these conjugates and identify the exocons.

Enzyme treatment:
Shoot tissue extract (30 days post applicatioradplication rate) was examined by TLC after treatinmvath -

glucosidase op-galactosidase.

Acidic hydrolysis:
During method development, different hydrolysis ditions were tested. As treatment with 1 M HCI2o0M
HCI did not completely hydrolyse the polar conjggatn mature shoots, selected shoot (1x applicatits
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mature sample collected at harvest) and root (fiGgiion rate, sample collected 10 days after iappibn)
extracts were treated with 6 M HCI for approx. Hits under reflux.

For acidic treatment, the combined acetonitrile @cetonitrile/water extracts were extracted 4 timeéth
dichloromethane, after adjustment of the pH to appi7 and also to approx. 2. Total radioactivityeach
fraction was determined. Dichloromethane extrastse separated from the aqueous fraction and rediace
incipient dryness under a stream of nitrogen gastiocomatography.

The residual aqueous fraction was then hydrolysitid @@ncentrated HCI (final concentration of 6 M Hébr
approx. 18 h under reflux). At this stage, aliguof the hydrolysate were analysed directly by HPLTo
further characterise the radioactivity in the hygsates, aliquots of the reaction mixture were aotied directly
4 times with dichloromethane and also after pH stdjient to approx. 7. Extraction of radioactivityprh
hydrolysates was shown to be quantitative in roots; radioactivity remained in the aqueous phase.

Dichloromethane extracts were reduced to drynederuam stream of nitrogen gas for analysis by TLC.

Extraction and treatment of fibre-bound residues:

To solubilise the fibre-bound residue, remainingeafconventional solvent extraction, different exstaze

procedures were tested exemplarily with the bowsitiues of the shoot sample (5x experiment) taketia§s

after application:

Soxhlet extraction using acetonitrile/water (18dflux)

Extraction with 1 M NaCl (16 h, reflux)

Extraction with 1 M HCI (16 h, reflux)

Extraction with 1 M NaOH (16 h, reflux)

Extraction with 5 M NaOH (16 h, reflux)

Extraction with 1 M HCI showed the good results avak therefore applied when high proportions ofefib
bound residue were detected.

After exhaustive extraction, the soluble and notreetable components were separated by centrifugatirhe

soluble residues were extracted with dichloromethaichloromethane extracts were reduced to aldeit

volume for chromatography.

Quantification:

Representative extracts were analysed by reverisasepgHPLC with UV- and radio-detection. All sanspleere
co-injected with a standard mixture, fractions eciéd and quantified by liquid scintillation coungi In
addition, representative samples on thin layer mlatography were scraped and quantified by liquint#ation

counting.

lll.  Results and Discussion
The metabolism of'fC]-ethofumesate was investigated in sugar beebtsiuad root) following a single foliar
application with an application rate of 1.27 kg/aa, when sugar beet plants had 2-3 fully expadedleaves.
In addition, a 5x overdose experiment was condufttedasier identification of metabolites.
The total radioactive residue (TRR) in shoot andt rdecreased over time (Table 7.2.1-5 and Tablel-BR
starting with 162.5 mg/kg, 1 h after the applicatio approx. 0.4 mg/kg at maturity for sugar beeicss and
0.49 mg /kg 1 h after the application to approf20ng/kg at maturity for sugar beet roots. In gahtite results

of the 5x application rate were 5-fold higher thlose of the 1x application rate.
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Table 7.2.1-5 Concentration of the the total radiactivity in shoot samples (results expressed as rag.
equiv./kg) (if not specified otherwise mean resultef two to four replicates are presented)

Sampling event [ day O | day 10 | day 30 | days1 | maturity

1x Application rate

Replicates mean (n = 4) mean (n = 4) mean (n = 2) A |B A B

Surface wash 116.27 17.19 0.38 0.00 0.00 0.0( 0.00

Washed tissue 46.27 17.79 2.87 1.15 0.8Q 0.46 0.36

TRR 162.54 34.98 3.25 1.15 0.80 0.46 0.36

5x Application rate

Surface wash 464.97 110.46 5.63 0.04 0.02 0.01 0.02

Washed tissue 114.69 54.79 8.39 3.10 1.40 1.18 0.94

TRR 579.66 165.25 14.02 3.14 1.42 1.19 0.96

Table 7.2.1-6 Concentration of the total radioactiity in root samples (results expressed as mg a.s.
equiv./kg) (if not specified otherwise mean resultef two replicates are presented)

Sampling event | day 0 | day 10 | day 30 | daysi | maturity

1x Application rate

Replicates mean (n = 4) mean (n = 4) mean (n = 2) A |B A B

TRR* 0.49 0.25 0.04 0.01 0.02 0.01 0.03

5x Application rate

TRR* [1.91 [ 0.92 | 0.21 | 008 | 008 ] 0.08] 0.08

* of washed root tissue
These results given in this table are summarisaa fippendix 15 of the original study report (KCAA. /05).

Distribution of activity prior to acidic hydrolysis of polar compounds/fractions

Shoots

The distribution of the total radioactivity measdiia the surface washes and the conventional sbésdracts is
presented in Table 7.2.1-7 to Table 7.2.1-11 fanas collected in the 1x application experiment, and 10,
30 and 81 days after treatment, as well as at ihatuFor a better comparability the results giverthe study
report were normalised to 100%. Normalization pprapriate since good recoveries were detecteddoh
sample preparation step.

For samples taken early after application (1 h 40ddays after the application), the major portidh o
radioactivity was present in the surface washesh(diomethane extract). As expected, the majoduesivas
represented by parent ethofumesate. For samples tak later time points, high radioactive residuwese
mainly detected in the acetonitrile or acetonitwiater extracts; metabolites identified in thes&raots were
NC 8493 and NC 20645. An unknown polar fractidmwing an increasing proportion of the TRR withdim
was detected at the origin of normal phase TLCeglatDue to the high polarity of the fraction, Bsvassumed
that it could be represented by phase Il metalsplite. conjugates of either ethofumesate or itabwdites. The
polar fraction was characterized in a separate Isyegcidic hydrolysis (cf. “Distribution of activitafter acidic

hydrolysis of polar compounds/fractions”).

Table 7.2.1-7 TRR values and distribution of parencompound and metabolites in shoots following
application of *“C-ethofumesate to sugar beets (treatment 1x raté&eforeacidic hydrolysis— day 0
(1 h after the application)

1x, day O
TRR [mg/kg] = 162.54
Compound (ethofumesate) % TRR mg/kg
Surface wash 74.2 120.6
Ethofumesate 70.5 114.6
NC 20645 - -
NC 8493 2.8 4.6
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1x, day 0
TRR [mg/kg] = 162.54
Compound (ethofumesate) % TRR mg/kg
NC 9607 - -
Unknown (remainder) 0.9 1.4
Conventional extraction
ACN extract 24.7 40.1
ACN/H20 extract 0.4 0.7
Combined extracts 25.1 40.8
Ethofumesate 22.9 37.3
NC 20645 0.8 1.3
NC 8493 0.3 0.4
NC 9607 - -
Origin (polar fraction) 0.7 1.2
Unknown (remainder) 0.4 0.6
H20 extract 0.1 0.2
Solids 0.6 1.0
Total identified 97.3 158.2
Total characterised 2.1 3.4
Total analysed 99.4 161.6
Solids 0.6 1.0
Accountability 100.0 162.5

The results given in this table are summarised fiicable 7A and Appendix 20 of the original study adp
(KCA 6.2.1 /05). Recoveries were normalised to%00

Table 7.2.1-8 TRR values and distribution of parencompound and metabolites in shoots following
application of ““C-ethofumesate to sugar beets (treatment 1x ratéeforeacidic hydrolysis —day

10
1x, day 10
TRR [mg/kg] = 34.98
Compound (ethofumesate) % TRR mg/kg
Surface wash 49.5 17.30
Ethofumesate 46.9 16.40
NC 20645 - -
NC 8493 1.5 0.52
NC 9607 - -
Unknown (remainder) 1.1 0.38
Conventional extraction
ACN extract 42.4 14.82
ACN/H20 extract 6.8 2.38
Combined extracts 49.2 17.19
Ethofumesate 12.6 4.40
NC 20645 4.1 1.43
NC 8493 - -
NC 9607 - -
Origin (polar fraction) 31.2 10.92
Unknown (remainder) 1.3 0.45
H20 extract 0.4 0.14
Solids 1.0 0.35
Total identified 65.0 22.75
Total characterised 34.0 11.88
Total analysed 99.0 34.63
Solids 1.0 0.35
Accountability 100.0 34.98

The results given in this table are summarised fi@hle 10 and Appendix 18/20 of the original studgort

(KCA 6.2.1 /05). Recoveries were normalised to%00
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Table 7.2.1-9 TRR values and distribution of parencompound and metabolites in shoots following
application of ““C-ethofumesate to sugar beets (treatment 1x ratéeforeacidic hydrolysis —day

30
1x, day 30
TRR [mg/kg] = 3.25
Compound (ethofumesate) % TRR mg/kg
Surface wash 11.7 0.38
Ethofumesate 11.1 0.36
NC 20645 - -
NC 8493 0.3 0.01
NC 9607 - -
Unknown (remainder) 0.3 0.01
Conventional extraction
ACN extract 75.9 2.47
ACN/H20 extract 9.8 0.32
Combined extracts 85.7 2.79
Ethofumesate 9.8 0.32
NC 20645 2.7 0.09
NC 8493 - -
NC 9607 - -
Origin (polar fraction) 72.7 2.36
Unknown (remainder) 0.5 0.02
H20 extract 0.5 0.02
Solids 2.1 0.07
Total identified 24.0 0.78
Total characterised 73.9 2.40
Total analysed 97.9 3.18
Solids 2.1 0.07
Accountability 100.0 3.25

The results given in this table are summarised fiahle 10 and Appendix 18/20 of the original studgort
(KCA 6.2.1 /05). Recoveries were normalised to%00

Table 7.2.1-10 TRR values and distribution of pagnt compound and metabolites in shoots following
application of *“C-ethofumesate to sugar beets (treatment 1x ratéeforeacidic hydrolysis —day

81
1x, day 81
TRR [mg/kg] = 0.98
Compound (ethofumesate) % TRR mg/kg
Surface wash 0.4 0.004
Ethofumesate 0.3 0.003
NC 20645 - -
NC 8493 - -
NC 9607 - -
Unknown (remainder) 0.1 0.001
Conventional extraction
ACN extract 77.2 0.757
ACN/H20 extract 9.8 0.096
Combined extracts 87.0 0.853
Ethofumesate 37.2 0.365
NC 20645 - -
NC 8493 - -
NC 9607 - -
Origin (polar fraction includes
NC20645) 43.4 0.426
Unknown (remainder) 1.8 0.018
Unknown (non-polar) 4.5 0.044
H20 extract 5.5 0.054
Solids 7.1 0.070
Total identified 37.6 0.368
Total characterised 53.4 0.542
Total analysed 91.0 0.910
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1x, day 81
TRR [mg/kg] = 0.98
Compound (ethofumesate) % TRR mg/kg
Solids 7.1 0.070
Accountability 100.0 0.980

The results given in this table are summarised fiahle 10 and Appendix 18/20 of the original studgort

(KCA 6.2.1 /05). Recoveries were normalised to %00Minor deviations of the values may be caused by

rounding.

Table 7.2.1-11 TRR values and distribution of panet compound and metabolites in shoots following
application of *“C-ethofumesate to sugar beets (treatment 1x raté@eforeacidic hydrolysis —
maturity (replicate B)

1x, maturity
TRR [mg/kg] = 0.36
Compound (ethofumesate) % TRR mg/kg
Surface wash 0.7 0.003
Ethofumesate 0.1 0.001
NC 20645 0.1 <0.001
NC 8493 0.2 <0.001
NC 9607 0.1 <0.001
Unknown (remainder) 0.2 0.001
Conventional extraction
ACN extract 51.6 0.186
ACN/H20 extract 27.0 0.097
Combined extracts 78.6 0.283
Ethofumesate - -
NC 20645 18.5 0.066
NC 8493 - -
NC 9607 - -
Origin (polar fraction) 60.1 0.216
H20 extract 7.1 0.026
Solids 13.6 0.049
Total identified 19.0 0.068
Total characterised 67.4 0.243
Total analysed 86.4 0.311
Solids 13.6 0.049
Accountability 100.0 0.360

The results given in this table are summarised fi@hle 10 and Appendix 18/20 of the original studgort
(KCA 6.2.1 /05). Recoveries were normalised to%00

Roots

For sugar beet root the distribution of the radiivéty in the different extracts is given in Tatle2.1-12 to
Table 7.2.1-17 for all sampling events of the 1gexkment from O to 81 days and for the sample ctdlgin the
5x experiment at 10 days after application andatunity. The major portion of the radioactivity svalways
present in the acetonitrile and acetonitrile/watdracts. With time, the amount of radioactivitytihe polar
fraction (origin of the normal phase TLC systemsalvent front of the reversed-phase system usetd¢ased
significantly indicating the formation of polar gagates. Therefore these fractions were furtharadterized
by hydrolysis (cf. “Distribution of activity afteacidic hydrolysis of polar compounds/fractionsBrom day 10-
samples onwards, identification of metabolites othan the polar ones was only possible in theaeidrof the

overdose (5x) experiment. In addition the proporof the bound residues was also rather high ist ismmples
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representing up to 51% of the TRR (1x experimeay, 10). Due to the very low residue levels in rpots

especially after day 30, no additional exhaustixteaetion steps were applied.

Table 7.2.1-12 TRR values and distribution of panet compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 1x raté@eforeacidic hydrolysis— day 0

1x, day O
TRR [mg/kg] = 0.49
Compound (ethofumesate) % TRR mg/kg
Surface wash not done not done
Conventional extraction
ACN extract 57.9 0.28
ACN/H20 extract 3.0 0.01
Combined extracts 60.9 0.30
Ethofumesate 32.7 0.16
NC 20645 7.2 0.04
NC 8493 8.5 0.04
NC 9607 - -
Origin (polar fraction) 2.2 0.01
Unknown (polar) 6.1 0.03
Unknown (remainder) 4.2 0.02
H20 extract 1.3 0.01
Solids 37.8 0.19
Total identified 48.4 0.24
Total characterised 13.8 0.07
Total analysed 62.2 0.30
Solids 37.8 0.19
Accountability 100.0 0.49

The results given in this table are summarised fiicable 7B of the original study report (KCA 6.205).

Recoveries were normalised to 100%.

Table 7.2.1-13 TRR values and distribution of pamet compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 1x raté&eforeacidic hydrolysis —day

10
1x, day 10
TRR [mg/kg] = 0.25
Compound (ethofumesate) % TRR mg/kg
Surface wash not done not done
Conventional extraction
ACN extract 35.9 0.090
ACN/H20 extract 7.5 0.019
Combined extracts 43.4 0.109
Origin (polar fraction) 41.9 0.105
Unknown (remainder) 15 0.004
H20 extract 5.3 0.013
Solids 51.3 0.128
Total identified - -
Total characterised 48.7 0.230
Total analysed 48.7 0.230
Solids 51.3 0.128
Accountability 100.0 0.250

The results given in this table are summarised fi@hle 10 and Appendix 18/21 of the original studgort

(KCA 6.2.1 /05). Recoveries were normalised to%0Minor deviations may occur due to rounding.
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Table 7.2.1-14 TRR values and distribution of pamet compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 5x ratéeforeacidic hydrolysis —day

10
5x, day 10
TRR [mg/kg] = 0.92
Compound (ethofumesate) % TRR mg/kg
Surface wash not done not done
Conventional extraction
ACN extract 71.4 0.66
ACN/H20 extract 8.5 0.08
Combined extracts (ACN + ACN/H20) 80.0 0.74
DCM phase 28.8 0.26
Ethofumesate 10.5 0.10
NC 20645 2.8 0.03
NC 8493 7.2 0.07
NC 9607 4.6 0.04
Unknown 1.8 0.02
Unknown (polar) 1.0 0.01
Unknown (remainder) 0.9 0.01
Aqueous phase 51.2 0.47
H20 extract 1.5 0.01
Solids 18.6 0.17
Total identified 25.1 0.23
Total characterised 56.3 0.52
Total analysed 81.4 0.75
Solids 18.6 0.17
Accountability 100.0 0.92

The results given in this table are summarised fiicable 14

of the original study report (KCA 6.205).

Recoveries were normalised to 100%. Minor deviegtimay occur due to rounding.

Table 7.2.1-15 TRR values and distribution of panet compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 1x raté&eforeacidic hydrolysis —day

30
1x, day 30

TRR [mg/kg] = 0.04
Compound (ethofumesate) % TRR mg/kg
Surface wash not done not done

Conventional extraction extract

ACN extract 21.5 0.009

ACN/H20 extract 17.0 0.007

H20 extract 13.2 0.005
Solids 48.3 0.019
Total identified - -
Total characterised 51.7 0.021
Total analysed 51.7 0.021
Solids 48.3 0.019
Accountability 100.0 0.040

The results given in this table are summarised ffatle 10 of the original study report (KCA 6.20b).
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Table 7.2.1-16 TRR values and distribution of pamet compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 1x rate)efore acidic hydrolysis — day

81
1x, day 81

TRR [mg/kg] = 0.02
Compound (ethofumesate) % TRR mg/kg
Surface wash not done not done
Conventional extraction extract

ACN extract 28.3 0.006

ACN/H20 extract 13.0 0.003

H20 extract 14.5 0.003
Solids 44.3 0.009
Total identified - -
Total characterised 55.7 0.011
Total analysed 55.7 0.011
Solids 44.3 0.009
Accountability 100.0 0.020

The results given in this table are summarised fiicable 10 of the original study report (KCA 6.205).

Recoveries were normalised to 100%.

Table 7.2.1-17 TRR values and distribution of panet compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 5x rate)efore acidic hydrolysis —
maturity (replicate B)

5x, maturity

TRR [mg/kg] = 0.08
Compound (ethofumesate) % TRR mg/kg
Surface wash not done not done
Conventional extraction

ACN extract 34.2 0.027

ACN/H20 extract 18.6 0.015

Combined extracts 52.8 0.042

H20 extract 21.3 0.017
Solids 25.9 0.021
Total identified - -
Total characterised 74.1 0.059
Total analysed 74.1 0.059
Solids 25.9 0.021
Accountability 100.0 0.080

The results given in this table are summarised fiicable 10 of the original study report (KCA 6.205).

Recoveries were normalised to 100%.

Distribution of activity after enzymatic or acidic hydrolysis of polar compounds/fractions

Because of the predominance of the polar radioaativmponents in the acetonitrile and acetonitrigdw
extracts, from both shoot and root tissues, expEtm(enzyme treatment and acidic hydrolysis) werelucted
to attempt to determine if these components weas@hl metabolites and resulted from conjugatiorihef
herbicide or its main metabolites.

Treatment of shoot tissue extracts wjitglycosidase f{-glucosidase of-galactosidase) did not affect the
proportions of polar radioactive components analmgious signs of cleavage were observed. Thereiffonas
concluded that the endogenous moiety of the cotgsda unlikely to b@-glucose oi3-galactose bound via an
oxygen atom to the exocon. As a consequence, gubsthydrolysis experiments were done with hydiarah

acid.
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Selected extracts of shoots and roots were treatgd 6 M HCI (18 h, reflux) to hydrolyse the polar
components. The harsh conditions were chosenigis agdrolysis with 1 M and 2 M HCI showed no cdete
cleavage of the polar fraction in mature shootscdntrast, hydrolyses with 2 M HCI of root and shextracts
from samples taken before maturity, were shown d¢oelhaustive. After hydrolysis, mainly metabolites
NC 8493 (ethofumesate-2-hydroxy) and NC 9607 (etmafsate-lactone) were detected; traces of metabolit
NC 20645 (ethofumesate-carboxylic acid = ring ope™NC 9607) were also found. Since NC 9607 and
NC 20645 are interconvertible, probably traces @ 20645 are formed during sample preparation and/or
analysis. .

Considering the metabolites formed during hydralygican be concluded that the majority of theapfaction

is represented by conjugates of metabolites NC 8#®8 NC 20645. Under the acidic conditions of the
hydrolysis, NC 20645 is transformed into NC 9607 imyra-molecular ring closure. Small amounts of
NC 8493can also result from decomposition of pacempound since ethofumesate itself is acid labile.
Distribution of activity after acidic hydrolysis of bound residues

As an example, the bound residues of mature sheete also solubilised by acidic hydrolysis. Exhauest
extraction with 1 M HCI (reflux, approx. 18 h) raed a significant portion of the bound residud eleased
compounds were assigned to the known metabolite8493, NC 20645 and NC 9607. Based on this reisult,
can be concluded that at least a part of the boeisidues can be assigned to known metabolites hverie not
accessible by the conventional solvent extraction.

Characterization of polar compounds/fractions afteracidic hydrolysis with 6 M HCI

Shoots

The shoot sample taken from the 1x experiment atimitya was used as an example to characterizelfgiehe
compounds forming the polar fractions present & #cetonitrile and acetonitrile/water extracts. e Tiolar
fraction was separated by fractionation and treatgld 6 M HCI (reflux, 16 h) prior to analysis byLT and
HPLC. Hydrolysis yielded components identified M€ 9607, NC 20645 and NC 8493, with compound
NC 9607 representing the predominant proportiom. i basis of the hydrolysis results, in the o@a¢jiAnnex

Il dossier it was concluded that “conjugated NC 868 the main metabolite in sugar beet shoots. él@§, NC
9607 is a lactone and consequently cannot formugatgs. In contrast, the free acid NC 20645, wlisch
formed by hydroxylation of the lactone ring of N60Z (ring opening by addition of water), can bejogated.

As a consequence the main metabolite in shoots beuatconjugate of metabolite NC 20645. Underattidic
conditions of the hydrolysis, the conjugate is eeghand quantitatively transformed to the lactopeb intra-
molecular condensation reaction (ring closure tonf&lC 9607). (Later reports and correspondencealvasys
confirmed that “conjugated NC 9607” is in fact aogétted NC 20645.)

The distribution of the radioactivity in the shaample taken at maturity (1x experiment) is sumpeakin

Table 7.2.1-18. Characterization of the polartfaacafter acidic hydrolysis and exhaustive eximcof the

fibre bound residues are included in the table.

Table 7.2.1-18 TRR values and distribution of parehcompound and metabolites in shoots following
application of *“C-ethofumesate to sugar beets (treatment 1x ratefteracidic hydrolysis (6 M
HCI, 18 h reflux) — maturity (replicate B)

1x, maturity
TRR [mg/kg] = 0.36
Compound (ethofumesate) % TRR | mg/kg
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1x, maturity
TRR [mg/kg] = 0.36
Compound (ethofumesate) % TRR mg/kg
Surface wash (DCM) 0.7 0.0025
Ethofumesate 0.1 0.0004
NC 20645 0.1 0.0004
NC 8493 0.2 0.0007
NC 9607 0.1 0.0004
Unknown (remainder) 0.2 0.0007
Conventional extraction
ACN extract 51.6 0.1858
ACN/H20 extract 27.0 0.0972
Combined extracts 78.6 0.2830
DCM phase 2.4 0.0086
Ethofumesate 0.5 0.0018
NC 20645 0.5 0.0018
NC 8493 0.5 0.0018
NC 9607 0.2 0.0007
Unknown (polar) 0.4 0.0014
Unknown (unipolar, bright
green pigment fraction) 0.3 0.0011
Aqueous phase (subjected to acidic hydrolysis) 5. 0.2743
DCM phase (after hydrolysis) 70.5 0.2538
Ethofumesate - -
NC 20645 12.2 0.0439
NC 8493 2.7 0.0097
NC 9607 54.0 0.1944
Unknown (polar) 1.6 0.0058
Aqueous phase (remainder after
hydrolysis) 5.7 0.0205
H20 extract (subjected to acidic hydrolysis) 7.1 0256
Ethofumesate - -
NC 20645 1.1 0.0040
NC 8493 0.8 0.0029
NC 9607 3.9 0.0140
Unknown (polar) - -
Unknown (remainder) 1.3 0.0047
Solids 1 (= bound residues) 13.6 0.0490
Exhaustive extraction of solids (2 M HCI, 16h, refln)
Solids 1 (subjected to acidic hydrolysis) 13.6 100
DCM phase (after hydrolysis) 1.0 0.0036
Origin - -
Ethofumesate 0.2 0.0007
NC 20645 0.5 0.0018
NC 8493 0.1 0.0004
NC 9607 0.2 0.0007
Unknown (remainder) - -
Aqueous phase (after hydrolysis) 2.0 0.0072
Solids 2 10.6 0.0382
Total identified 77.9 0.2806
Total characterised 115 0.0413
Solids 2 10.6 0.0382
Accountability 100.0 0.3600

The results given in this table are summarised flatle 13 and Appendix 18 of the original studyoregKCA
6.2.1 /05). Recoveries were normalised to 100%nokdeviations may be caused by rounding.

Table 7.2.1-19 summarizes the identified metab®liéamd how they occurred in the sample (either free,
conjugated or fibre bound). The comparison of thstridution of the metabolites before and after

characterization of the polar fraction by hydratyand exhaustive extraction of the fibre bounddiess reveals
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the advantage/necessity of the acidic treatmedtiter the acidic treatments, the identificationeramcreased

from 20% to 78%, and the metabolic behaviour obktimesate in sugar beets was more easily evaluated.

Table 7.2.1-19 Examination of the nature of the mioactivity in metabolite fractions in mature shoot (1x
experiment) (results expressed as % total activityecovered)

Shoots
Sampling event Maturity (replicate B)

(1x rate)

before hydrolysis* after hydrolysis*
TRR % mg/kg % mg/kg

100.0 0.360 100.0 0.360
Ethofumesate (parent compound) 0.1 <0.001 0.6 0.002
Ethofumesate fibre bound 0.2 <0.001 0.2 0.001
NC 8493 0.2 0.001 0.7 0.003
NC 8493 conjugated - - 3.5 0.013
NC 8493 fibre bound 0.1 <0.001 0.1 <0.001
NC 9607 0.1 <0.001 0.3 0.001
NC 9607 fibre bound 0.2 0.001 0.2 0.001
NC 20645 18.6 0.067 0.6 0.002
NC 20645 conjugated - - 71.2 0.256
NC 20645 fibre bound 0.5 0.002 0.5 0.002
Total identified 20.0 0.072 77.9 0.280
H20 extract conventional extraction 7.1 0.026 - -
Aqueous phase after hydrolysis of i i 57 0.021
H20 extract conventional extraction ) )
Unknown 1 (soluble) + - - 0.3 0.001
Unknown 2 (soluble) + 60.1 0.216 0.4 0.001
Unknown 3 (soluble) + - - 1.6 0.006
Unknown 4 (soluble) + 0.2 0.001
Aqueous phase after exhaustive extraction of fibre| 2.0 0.007 2.0 0.007
Total characterized 69.4 0.250 115 0.041
Fibre residue after hydrolysis (solids 2) 10.6 0.83 10.6 0.038

*  before/after hydrolysis of polar fraction presémthe acetonitrile and acetonitrile/water extrgefraction containing the conjugates)

The results given in this table are summarised ffafole 16 of the original report.

+ unknowns:
1. associated with pigment fraction;

2. polar component not resolved from the originr{iNal Phase TLC) or solvent fromt (reversed phasé &hd HPLC) in washes and tissue
extracts prior to acidic hydrolysis;

3. polar compound not resolved from origin (NorfiRbbse TLC) or solvent front (Reversed Phase TLCOHIAC) in acid hydrolysates

4. other unknowns in surface wash of shoots

Remarks:

- treatment of fibre-bound residues was done wilh ICI (16 h under reflux) - TRR in mg/kg was rem#hted based on the TRR given in
%.

Roots

The root sample taken 10 days post application ftben 5x experiment was also used as an example to
characterize/identify the compounds forming theapditaction present in the acetonitrile and acétibefwater
extracts. As for the shoot sample, the polar ibactvas separated by fractionation and treated @ikh HCI
(reflux, 16 h) prior to analysis by TLC and HPLHydrolysis revealed the known metabolites NC 9607,
NC 20645 and NC 8493, with compound NC 9607 remiteésg again the predominant proportion. Therefdre,
was also shown for roots that metabolite NC 20@difsiconjugated form is a major residue.

The distribution of the radioactivity in the rooamsple taken 10 days after treatment (5x experimeant)
summarized in Table 7.2.1-20. Characterizatiothefpolar fraction after acidic hydrolysis is ind&d in the
table.
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Table 7.2.1-20 TRR values and distribution of parehcompound and metabolites in roots following
application of ““C-ethofumesate to sugar beets (treatment 5x ratafteracidic hydrolysis (6 M
HCI, 18 h) —day 10

Sampling event Roots
5x, day 10
TRR [mg/kg] = 0.92
Compound (ethofumesate) % TRR mg/kg
Surface wash not done not done
Conventional extraction
ACN extract 71.4 0.657
ACN/H20 extract 8.5 0.079
Combined extracts (ACN + ACN/H20) 80.0 0.736
DCM phase 28.8 0.265
Ethofumesate 10.5 0.097
NC 20645 2.8 0.026
NC 8493 7.2 0.066
NC 9607 4.6 0.042
Unknown 1.8 0.017
Unknown (polar) 1.0 0.009
Unknown (remainder) 0.9 0.008
Aqueous phase (subjected to acid
hydrolysis) 51.2 0.471
NC 20645 6.3 0.058
NC 8493 4.9 0.045
NC 9607 29.3 0.270
Unknown (polar) 8.9 0.082
Unknown 2 (remainder) 1.8 0.017
H20 extract 1.5 0.014
Solids 18.6 0.171
Total identified 65.6 0.604
Total characterised 15.9 0.146
Total analysed 81.5 0.750
Solids 18.6 0.171
Accountability 100.0 0.920

The results given in this table are summarised fiicable 14 of the original study report (KCA 6.205).

Recoveries were normalised to 100%.

Table 7.2.1-21 summarizes the identified metal®ldaad how they occurred in the sample (either free
conjugated). Again, integration of an acidic hygsi$ step allowed the identification of the conjiegaby means
of their exocons. After the acidic treatments, fHentification rate increased from 25% to 66%. eTh

metabolites detected in the roots were the sandetasted in the shoots.

Table 7.2.1-21 Examination of the nature of the mioactivity in metabolite fractions from roots (reqults
expressed as % total activity recovered)

Sampling event Roots

5x, day 10

before hydrolysis* after hydrolysis*
TRR % mg/kg % mg/kg

100.0 0.92 100.0 0.92
Ethofumesate (parent compound) 10.5 0.10 10.5 0.10
NC 8493 7.2 0.07 7.2 0.07
NC 8493 conjugated - - 4.9 0.05
NC 9607 4.6 0.04 4.6 0.04
NC 20645 2.8 0.03 2.8 0.03
NC 20645 conjugated - - 35.6 0.33
Total identified 25.1 0.23 65.6 0.60
Aqueous phase after partitioning with DCM 51.2 0.47 - -
H20 extract conventional extraction 15 0.01 15 010.

42



Ethofumesate Volume 3 - B.7 (AS)

Sampling event Roots

5x, day 10

before hydrolysis* after hydrolysis*
TRR % mg/kg % mg/kg

100.0 0.92 100.0 0.92
Unknown (non-polar, DCM-soluble)# 1.8 0.02 1.8 0.02
Unknown 1 (DCM soluble) + 1.0 0.01 1.0 0.01
Unknown 2 (water soluble) + - - 8.9 0.08
Unknown (remainder after partitioning against DCM) .9 0 0.01 0.9 0.01
Unknown (remainder in hydrolysate) - - 1.8 0.02
Total characterized 56.3 0.52 15.9 0.15
Solids (bound fibre residue) 18.6 0.17 18.6 0.17

*  before/after hydrolysis of polar fraction presé@nthe acetonitrile and acetonitrile/water extrgcfraction containing the conjugates)
# unknown (non-polar): slightly later retention &rthan ethofumesate-5-hydroxy (NC 10458) on HPLE different RF on TLC
+ unknowns (soluble):
1. polar component not resolved from origin (Norfkhhase TLC) or solvent front (Reversed Phase TIdCHIPLC) in tissue extracts,
present in DCM phase
2. polar component not resolved from origin (Norfbhase TLC) or solvent front (Reversed Phase TLCHIPLC) in acidic hydrolysate
?Sg?;k;g/kg was recalculated based on the TRRngivés. Minor deviations may be caused by rounding
IV. Conclusions
Ethofumesate is metabolised in sugar beet to NG ,84&€ 9607 and NC 20645.
NC 8493 and NC 20645 form conjugates which canyoediysed with 6 M hydrochloric acid.
The conjugate of metabolite NC 20645 was the mampound found in sugar beet leaves at later samplin
times.
The conjugate represents also a predominant partisagar beet roots collected 10 days after treatninder
acidic conditions NC 20645 rearranges to NC 9607.
Based on the metabolites identified the followingtabolic routes were deduced:
» Cleavage of the ethoxy side chain, with hydroxglatat the 2 position, to give NC 8493 (ethofumesate
2-hydroxy).
» NC 8493 can either undergo conjugation to give ipalatabolites, or oxidation to the lactone NC 9607
(ethofumesate-lactone)
* The lactone ring of NC 9607 opens to the acid N&480)(ethofumesate-carboxylic acid) which can
also undergo conjugation to give polar metabolites.
On the basis of the results of this study it isatoded that the metabolism df¢]-ethofumesate in sugar beet is
well understood and a metabolic pathway can beakti(see pathway in Figure 1 at the end of thetehap
——

B.7.2.1.1.2Sugar beet metabolism 2

This study was submitted and evaluated for theifidusion of ethofumesate on Annex I.

Report:

Title:
Report No:
Document No(s):

Guidelines:
GLP/GEP:
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I.  Summary
The aim of this study was to determine the uptaiamslocation and metabolism df¢-benzene]- in sugar beet.
The herbicide was applied as a solvent-free fortiariaat the formerly intended maximum field applioa rate
of 1.5 kg a.s./ha and at a 5-fold application mté.5 kg a.s./ha for metabolite identification.
Plants were harvested on the day of applicatior?, abd 28 days after the application and at maturitotal
residues in the crop were determined by measureafdaotal radioactivity. Soluble radioactive rese$ were
characterised and identified by the extraction biEha and by chromatographic procedures.

The TRR values of the mature crop at harvest avesstin the following table:

Table 7.2.1-22 TRR values in sugar beet shoot andat after spray application of [-'C]-ethofumesate

Sampling| TRR

Matrix Timing and Application .
event (mg a.s. equiv./kg)
Shoot 4 fully expanded true leaves, Maturity | 0.75
Root 1x 1.5 kg a.s./ha Maturity | 0.01
1x 7.5 kg a-s./ha

The tissues were extracted twice with acetonittitéce with acetonitrile/distilled-grade water (1idv) and
twice with distilled-grade water.

In shoots at final harvest (maturity) collectedhe 1x experiment, the total residue was 0.75 mg@®gly 3.1%
of the total residue could be identified beforedactreatment. After acidic hydrolysis of extractmtaining high
amounts of an unidentified polar fraction and extiae extraction of the bound residue 83.6% of tibtal
residue was identified, 9.8% was characterizede fHsults show that the unidentified polar matesidargely
converted to the derivatives NC 9607 and NC 8438tduhe acidic hydrolysis.

In roots at maturity, the total residue was 0.01kmgand thus the radioactivity level was too lowpermit
analysis. Characterization of residues was onBsitde in samples of the 1x experiment collecteeaaly time
points (day 0 and 7) or in samples of the overadogeriment.

The majority of the radioactivity at day O was itiBed as ethofumesate in the 1x rate root acetitmiéxtract.
The proportion of ethofumesate declined at day Tlewtine concentration of unidentified polar compotse
(polar fraction) increased. Levels of radioactivit other 1x rate samples taken at day 28 andaatinity were
too low to permit analysis. Therefore, sampleSofate were analysed.

Based on the results of the 5x rate of root exdractiecrease in ethofumesate concentration idevigibt goes
along with an increase of polar compounds. At migtupolar unknown compounds up to 53.8% of theRTR
(0.119 mg/kg) were detected. At earlier time pmitaw levels of the metabolites NC 9607 (4.6%6@.ing/kg)
and NC 8493 (6.3%; 0.219 mg/kg) of ethofumesateewdentified. These were not consistently detedted
samples taken at other sampling events, probaldytalthe low levels of radioactivity associatedhiitem, but

their presence suggests that they may be formed dthofumesate prior to conjugation.
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II. Materials and Methods
A. Materials
1. Test Material:

Chemical structure H,C CH,
CH,S0,0
OCH.CH, *position of the
o radiolabel
Radiolabelled test material [*C]-ethofumesate
2-ethoxy-2,3-dihydro-3,3-dimethylbenzofuran-5-yl methane-
sulphonate
Specific radioactivity 8.325 MBq/mg (225 nCi/mg)
Radiochemical purity* 83% (TLC) solvent system 1
79% (TLC) solvent system 2
after purification: > 97%

*solvent system 1: toluene/ethyl acetate (4/1; v/v); solvent system 2: acetonitrile/water (dest.) (4/1; v/v)
[**C]-ethofumesate was formulated as a solvent-free formulation for application at the maximum field
application rate of 1.5 kg a.s./ha and 5-fold application rate of 7.5 kg a.s./ha.

The formulations had a specific activity of 9.592 nCv/mg (1x field rate) and 9.176 nCi/mg (5x field rate) which
was determined by liquid scintillation counting. The radiochemical purity of the applied formulations was
confirmed by TLC. Radiochemical purity was found to be greater than 97%.

2. Soil

A sandy loam soil (UK classification) was used, which had been passed through a 5-10 mm sieve, over a 5 cm

deep gravel bed. Soil details and characterisation are given in the following table:

Table 7.2.1-23 Soil characterisation

Physical characterisation

Soil classification (UK) Sandy loam soil
pH (water) 6.3

pH (KCI) 5.8

% organic carbon 2.84

Cation exchange capacity (mequiv. /100 g) 5.1

Particle size analysis

Clay (< 0.002 mm) (%) 10

Silt (0.002-0.063 mm) (%) 10

Total sand (0.063-2 mm) (%) 80

3. Plant

Sugar beet, variety “Beta vulgaris cv Gala”, representative for root vegetables

B. Study Design

Experimental conditions

Plants were grown in pots filled with sandy loam soil. Fertiliser (Vitax GR 112) was applied at a rate of 27.5
g/pot, sprinkled over the surface and cultivated to a depth of approx. 1 cm, prior to sowing. Twenty seeds were
sown in each pot and kept covered until emergence, then exposed to the normal lighting regime. Prior to
experimentation, plants were thinned to leave 8 plants per pot.

The study was performed under glasshouse environmental conditions. During cultivation, to maintain the good

conditions of plants, pesticides were applied as required.

45




Ethofumesate Volume 3 — B.7 (AS)

The test item was applied as a foliar spray whantplhad 4 fully expanded true leaves. A sing@iegtion of
test item was made to 6 pots at the 1x field appbo rate and to 2 pots at the 5x field applicatiate. The
formulation was applied as a fine spray to eachusotg an all-glass atomiser. Test pots were sited to an
extraction fan which was kept running continuougyreduce the concentration of any 14C0O2 possédigased
by mineralisation of [14C]-ethofumesate.

Sampling

Plant samples were collected on the day of apdicathen the formulation was dry, at 7 and 28 dafyer the
application and at maturity. On the day of appiara all 8 plants in each of 2 treated pots (lteyand 2
control pots were sampled. At 7 days after thdiegjon, 4 plants were sampled from each of theaiaing
pots and at 28 days after the application, 3 plamse sampled from each of the remaining pots.s Tdft a
single plant close to the centre of each pot whiek harvested at maturity.

At each harvest, leaf and root components of e&fit prere separated at the shoot/root junctionsdmuts and
roots in each group were combined and weighed. otSheere washed in dichloromethane to remove seirfac
residue and roots were washed in distilled-grademta remove soil. Total radioactivity was detered in the
surface washes and washed tissues. Washed tissu@laints harvested at 0, 7 and 28 days afteappécation
was chopped up using scissors, frozen in dry icé#l bnttle and homogenised, using a Waring Blender
Maturity shoot samples were homogenised with deyusing a Retsch-Impeller type grinding mill. Mty
root samples were roughly chopped mixed with deyaad passed through a mincer. For each sampleiryh
ice was allowed to sublimate off prior to analysis.

C. Analytical Procedures

Washing:

The shoot and root tissues were washed in dichletieame and distilled-grade water, respectivelys s
achieved by immersing portions of tissue in solMentapprox. 1-2 min then removing the tissue. ape
aliquots of each liquid sample were taken for asialpf radioactivity. The dichloromethane surfaceshes of
the shoots (except for the sample collected at mitgkuvere directly analysed by TLC (normal phasdy.
sample concentration was required, subsamples of stirface washes were evaporated to dryness and
reconstituted in an appropriate solvent for chragetphic analysis. HPLC analysis was conductedafbr
surface washes of shoots and roots.

Extraction of tissues

A portion of each of the tissue samples was exdthttvice with acetonitrile, twice with acetonitfdkéstilled-
grade water (1/1; v/v) and twice with distilled-deawater. The samples were homogenised with ezlebrd
using a Silverson homogeniser at room temperatursdveral minutes. The supernatant was sepdratadhe
residue on each occasion by centrifugation. The dupernatants of each extraction medium were aueubi
Acetonitrile extracts were reduced to a small vadulby rotary evaporation prior to chromatographialgsis.
Acetonitrile/water (1/1; v/v) extracts were reduaesing a rotary evaporator to leave the aqueowsidra This
was then concentrated by freeze-drying and redatesti in a small volume of acetonitrile/water (1vly) prior

to chromatographic analysis. Aqueous extracts wetdurther prepared for chromatography at tragst

Identification and characterisation:

Initial characterisation:
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The nature of the radioactivity in the samples aswand tissue extracts was examined by TLC (giynénea
normal phase system and selected samples in aseev@hase system) and HPLC (reversed phase system),
whenever a sufficient concentration of radioacfivitas present. Some samples were analysed by HRLC
where levels of radioactivity were too low for TL&or these samples, HPLC fractions were colleatet min
intervals. Each fraction was analysed by LSC kmvwapeak assignment and quantification.

Samples were chromatographed alongside standardmeafadiolabelled reference compounds.

Hydrolysis of polar metabolites:

Characterisation of initial tissue extracts revddtee presence of polar metabolites, presumabljugates. The
following procedures (enzyme treatment and acididrdlysis) were employed to selected shoot samjaes
attempt to characterize these polar metabolites.

Enzyme treatment:

Subsamples of the maturity 5x rate acetonitrilet@mitrile/water and water extracts of shoots wediced to
dryness under a stream of nitrogen gas and retatestiin sodium acetate buffer (pH 5). The samples
each incubated witB-glucosidase at 35°C for 1 h.

Acidic hydrolysis:

For method development subsamples of the matuidtyate acetonitrile, acetonitrile/water and watetracts of
shoots were subjected to acidic hydrolysis (1 M HCh, 60°C; 3 M HC1, 1 h, 60°C; and 6 M HC1, ®55C).
Following incubation, any precipitate that formedsaseparated out by centrifugation and the superhatas
reduced to dryness by freeze drying and/or undstream of nitrogen gas. Samples were reconstituted
small volume of their original solvent. Water walso added to acetonitrile extracts where necegssaagsist
dissolution.

Subsamples of the maturity 1x rate acetonitrileet@mitrile/water and water extracts were subjedted M
acidic hydrolysis (6 M HC1, 6 h, 95°C). Precip#tatas removed by centrifugation and the superrstaken
to dryness by a combination of freeze drying anthrgo evaporation techniques. The acetonitrile and
acetonitrile/water extract samples were reconstitith acetonitrile, the acetonitrile soluble fractremoved and
any remaining material dissolved in water. Theewatxtract sample was taken up in water, the wstkible
fraction removed and any remaining material disstln acetonitrile.

Extraction and treatment of fibre-bound residues:

Portions of the maturity 5x rate unextracted tissegddue of shoots (following conventional solvertraction)
were subject to acidic hydrolysis (1 M HC1, 1 h;®&03 M HC1, 1 h, 60°C; and 6 M HC1, 6 h, 95°C)on@ol
samples, containing water in place of the acidevwadso incubated. Following incubation, the renmajrtissue
residue was separated out by centrifugation andupernatant reduced to dryness by freeze dryidgpannder
a stream of nitrogen gas. Samples were recorediinta small volume of water.

A subsample of the maturity 1x rate unextracteslisresidue of shoots was subjected to 6 M acigticdtysis
(6 M HC1, 6 h, 95°C). The remaining tissue resishas removed and the sample concentrated as describ
above.

Quantification:

The radioactivity in the washes and extracts wasntified using liquid scintillation counting. For lzetter
comparability the results given in the study repegte normalised to 100%. The normalization isifiesl since

the single sample preparation steps showed acdeptaioveries.
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Storage stability:
Acetonitrile extracts of the 1x rate day O shoal emot and day 7 shoot, and the x5 rate day 7weo¢ selected
for assessment of storage stability. These sanwpdee stored at approx. -20°C for approximately énths

following initial analysis. They were then re-exaed by TLC (hormal phase system).

lll.  Results and Discussion
The metabolism of'fC]-ethofumesate was investigated in sugar beettstana roots following a foliar spray
application with an application rate of 1.5 kg /®.(1x) and an overdose application rate of 7.a.kgha (5x)
for metabolite identification.
In Table 7.2.1-24 and Table 7.2.1-25 levels ofltadioactivity measured in the sugar beet shootsraots are
presented for the different sampling events. Imatety following application of 'C]-ethofumesate to sugar
beet plants, the vast majority of the radioactesidue was found in the surface wash (>70%) oftumts. At
the 1x rate treatment, a total residue of 126.4«muw/as found in the shoots on the day of applicati®he total
radioactive residue declined with time to 0.75 ngg(less than 1% of the day O value) at the finavést at
maturity. In this final maturity sample only 0.0tay/kg (2%) was removed by surface washing. A
corresponding increase in the proportion presettiénwashed tissue indicates that translocatiantime tissues
took place.
The 1x rate root tissue contained a total residug.® mg/kg on the day of application of which 0rmg/kg
remained after washing. Levels of radioactivitcldeed with time to 0.008 mg/kg in the washed tessuat
maturity. The radioactivity found in the surfacashes of roots is most likely to be derived from $hil present
on them rather being a true surface residue. Ttrerenly the washed roots were considered forysiml
Overall, the sugar beet shoot contained the presmmiproportion of the total radioactive residuss;ounting
for >99% at the day of application and still >95%n@aturity. Therefore identification and charaization of

residues was mainly conducted in shoot samples.

Table 7.2.1-24 Concentration of the total radioadtity in shoot samples (results expressed in mg a.s

equiv./kg fresh weight)

Sampling event | day O day 7 ‘ day 28 maturity
1x Application rate

Surface wash 93.661 42.110 6.292 0.014
Washed tissue 32.716 34.069 20.593 0.734
TRR 126.377 76.179 26.885 0.748
5x Application rate

Surface wash n.s. 222.343 44.247 1.238
Washed tissue n.s. 60.778 61.556 5.362
TRR n.s. 283.121 105.803 6.600

n.s.: not sampled

Table 7.2.1-25 Concentration of the total radioaétity in root samples (results expressed in mg a.s.
equiv./kg fresh weight)

Sampling event | day O day 7 ‘ day 28 maturity
1x Application rate

surface wash 1.238 0.239 0.016 0.002
washed tissue 0.701 0.478 0.150 0.008
TRR 1.939 0.717 0.166 0.010
5x Application rate

surface wash | ns. | 1.988 | 0.304 | 0.020
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Sampling event day O day 7 | day 28 maturity
1x Application rate

washed tissue n.s. 3.356 3.179 0.202
TRR n.s. 5.344 3.483 0.222

n.s.: not sampled

Distribution of activity prior to acidic hydrolysis of polar compounds/fraction

Shoots

Chromatographic analysis of shoot washes and egtshowed that almost all the radioactivity presemtiay O

up to day 28 was ethofumesate. With time, the @utoign of ethofumesate declined and the proportbn

unidentified polar material increased.

Results of HPLC measurements for shoots are repbees which are also representative for resultasomed

by TLC (normal phase).

Table 7.2.1-26 TRR values and distribution of pangt compound and metabolites in shoots following
application of *“C-ethofumesate to sugar beets (treatment 1x raté&eforeacidic hydrolysis —day 0

(HPLC analysis)

1x, day O
TRR [mg/kg] = 126.377
Compound (ethofumesate) % TRR mg/kg
Surface wash 74.1 93.661
Ethofumesate 74.1 93.661
Conventional extraction
ACN extract 25.4 32.078
Ethofumesate 254 32.078
ACN/H20 extract 0.4 0.493
Ethofumesate 0.4 0.493
H20 extract <0.1 <0.001
Solids 0.1 0.145
Total identified 99.9 126.232
Total characterised <0.1 <0.001
Total analysed 99.9 126.232
Solids 0.1 0.145
Accountability 100.0 126.377

The results given in this table are summarised fibaeble 1, 4 and 10 of the

6.2.1/06). Recoveries were normalised to 100%.

original study report &KC

Table 7.2.1-27 TRR values and distribution of pangt compound and metabolites in shoots following
application of *“C-ethofumesate to sugar beets (treatment 1x raté&eforeacidic hydrolysis— day 7

(HPLC analysis)

1x, day 7
TRR [mg/kg] = 76.179
Compound (ethofumesate) % TRR mg/kg
Surface wash 55.3 42.110
Ethofumesate 55.3 42.110
Conventional extraction
ACN extract 41.6 31.718
Unknown 1 (eluting in dead volume) 21.0 16.018
Ethofumesate 20.6 15.701
ACN/H20 extract 2.7 2.078
Unknown 1 (eluting in dead volume) 2.4 1.816
Ethofumesate 0.3 0.262
H20 extract <0.1 0.034
Solids 0.3 0.238
Total identified 76.2 58.072
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1x, day 7
TRR [mg/kg] = 76.179
Compound (ethofumesate) % TRR mg/kg
Total characterised 23.5 17.868
Total analysed 99.7 75.941
Solids 0.3 0.238
Accountability 100.0 76.179

The results given in this table are summarised fiable 1, 4 and 10 of the original study report &KC

6.2.1/06). Recoveries were normalised to 100%.

Table 7.2.1-28 TRR values and distribution of pamet compound and metabolites in shoots following
application of ““C-ethofumesate to sugar beets (treatment 1x ratéeforeacidic hydrolysis —day
28 (HPLC analysis)

1x, day 28
TRR [mg/kg] = 26.885
Compound (ethofumesate) % TRR mg/kg
Surface wash 23.4 6.292
Ethofumesate 23.4 6.292
Conventional extraction
ACN extract 66.2 17.785
Unknown 1 (eluting in dead volume) 55.2 42.053
Ethofumesate 11.0 8.365
ACN/H20 extract 9.5 2.559
Unknown 1 (eluting in dead volume) 8.9 6.749
Ethofumesate 1.2 0.913
H20 extract 0.4 0.104
Solids 0.5 0.146
Total identified 35.6 27.107
Total characterised 64.5 48.907
Total analysed 99.5 26.739
Solids 0.5 0.146
Accountability 100.0 26.885

The results given in this table are summarised fi@hle 1, 4 and 10 of the original study reporec®series

were normalised to 100%.

Table 7.2.1-29 TRR values and distribution of panet compound and metabolites in shoots following
application of *“C-ethofumesate to sugar beets (treatment 1x ratéeforeacidic hydrolysis —
maturity (HPLC analysis)

1x, maturity
TRR [mg/kg] = 0.748
Compound (ethofumesate) % TRR mg/kg
Surface wash 1.9 0.014
Ethofumesate 1.5 0.011
Remainder (unassigned radioactivity) 0.4 0.003
Conventional extraction
ACN extract 51.5 0.385
Unknown 1 (eluting in dead volume) 44.7 0.334
Ethofumesate 0.8 0.006
Remainder 6.0 0.045
ACN/H20 extract 29.7 0.222
Unknown 1 (eluting in dead volume) 23.9 0.179
Remainder 5.8 0.044
H20 extract 6.3 0.047
Unknown 1 (eluting in dead volume) 5.6 0.042
Remainder 0.7 0.005
Solids 10.6 0.079
Total identified 2.3 0.017
Total characterised 87.1 0.652
Total analysed 89.4 0.669
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1x, maturity
TRR [mg/kg] = 0.748
Compound (ethofumesate) % TRR mg/kg
Solids 10.6 0.079
Accountability 100.0 0.748

The results given in this table are summarised fi@hle 1, 4 and 10 of the original study report £K6.2.1

/06). Recoveries were normalised to 100%.

Table 7.2.1-30 TRR values and distribution of pangt compound and metabolites in shoots following
application of *“C-ethofumesate to sugar beets (treatment 1x raté@eforeacidic hydrolysis —

maturity (TLC analysis)

1x, maturity
TRR [mg/kg] = 0.748
Compound (ethofumesate) % TRR mg/kg
Surface wash 1.9 0.014
Origin (polar fraction) 0.1 0.001
Ethofumesate 1.7 0.013
Remainder <0.1 <0.001
Conventional extraction
ACN extract 51.5 0.385
Origin (polar fraction) 49.7 0.371
Ethofumesate 1.4 0.010
Remainder 0.5 0.003
ACN/H20 extract 29.7 0.222
Origin (polar fraction) 28.8 0.215
Remainder 0.9 0.007
H20 extract 6.3 0.047
Solids 10.6 0.079
Total identified 3.1 0.023
Total characterised 86.3 0.645
Total analysed 83.1 0.621
Solids 10.6 0.079
Accountability 100.0 0.748

The results given in this table are summarised fif@le 1, 4 and 8 of the original study report (KER.1 /06).

Recoveries were normalised to 100%.

Table 7.2.1-31 TRR values and distribution of pamet compound and metabolites in shoots following
application of ““C-ethofumesate to sugar beets (treatment 5x ratéeforeacidic hydrolysis —

maturity (HPLC analysis)

5x, maturity

TRR [mg/kg] = 6.600
Compound (ethofumesate) % TRR mg/kg

Surface wash 18.8 1.238
Ethofumesate 18.8 1.238
Conventional extraction

ACN extract 47.0 0.385
Unknown 1 (eluting in dead volume) 40.2 2.652
Unknown 2 (discrete, polar peak) 2.6 0.174
NC8493 0.9 0.062
ethofumesate 3.3 0.217

ACN/H20 extract 254 1.679
Unknown 1 (eluting in dead volume) 25.4 1.679

H20 extract 4.0 0.264
Unknown 1 (eluting in dead volume) 3.5 0.231
Remainder (unassigned radioactivity) 0.5 0.033

Solids 4.8 0.314
Total identified 23.0 1.517
Total characterised 72.2 4.768
Total analysed 95.2 6.283
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5x, maturity
TRR [mg/kg] = 6.600
Compound (ethofumesate) % TRR mg/kg
Solids 4.8 0.317
Accountability 100.0 6.600

The results given in this table are summarised fi@hle 1, 4 and 10 of the original study report £K6.2.1

/06). Recoveries were normalised to 100%.

Table 7.2.1-32 TRR values and distribution of pangt compound and metabolites in shoots following
application of **C-ethofumesate to sugar beets (treatment 5x raté@eforeacidic hydrolysis —
maturity (TLC analysis)

5x, maturity
TRR [mg/kg] = 6.600
Compound (ethofumesate) % TRR mg/kg
Surface wash 18.8 1.238
Origin (polar fraction) 0.4 0.025
Ethofumesate 18.3 1.211
Remainder <0.1 0.002
Conventional extraction
ACN extract 47.0 3.105
Origin (polar fraction) 44.4 2.928
Ethofumesate 2.7 0.177
ACN/H20 extract 25.4 1.679
Origin (polar fraction) 24.0 1.583
Ethofumesate 1.4 0.096
H20 extract 4.0 0.264
Solids 4.8 0.314
Total identified 225 1.483
Total characterised 72.8 4,802
Total analysed 91.2 6.022
Solids 4.8 0.314
Accountability 100.0 6.600

The results given in this table are summarised frate 1, 4 and 8 of the original study report (KE&.1 /06).
Recoveries were normalised to 100%.

Roots

Root tissue extracts contained much lower levelsadfoactivity than the shoot tissues and in maages an
insufficient concentration of radioactivity for @dmatographic analysis. The majority of the radivéty at day
0 was identified as ethofumesate in the 1x raté agetonitrile extract. While the proportion ohefumesate
declined with time an increasing level of uniddetif polar components was detected. Radioactieitls in
acetonitrile/water extracts of the 1x experimentevgenerally low and therefore no further investaggess were
performed. Levels of radioactivity in other 1xeaamples taken at day 28 and at maturity werdawoto
permit analysis. Therefore, samples of 5x rateevegralysed. These investigations also clearly shoecrease
in ethofumesate concentration which goes along aitincrease of polar compounds. In 5x sampldeated 7
days after the treatment, low levels of the metisd®INC 9607 and NC 8493 were identified. Theseswmt
consistently detected in samples taken at othepkiagnevents, probably due to the low residue leviit their
presence suggests that they are formed as intemtesgirior to conjugation.

Results of HPLC measurements are given below ifleTat2.1-33 to Table 7.2.1-38, which are generalsp

representative for results of TLC measurements.
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Table 7.2.1-33 TRR values and distribution of pamet compound and metabolites in roots following
application of ““C-ethofumesate to sugar beets (treatment 1x ratéeforeacidic hydrolysis —day 0

(HPLC analysis)

1x, day O
TRR [mg/kg] = 0.701
Compound (ethofumesate) % TRR | mgl/kg
Conventional extraction
ACN extract 93.7 0.657
Unknown 1 (radioactivity eluting in deaf
volume) 34.2 0.240
Ethofumesate 59.5 0.417
ACN/H20 extract 4.1 0.029
H20 extract 0.2 0.001
Solids 2.0 0.014
Total identified 59.5 0.417
Total characterised 38.5 0.270
Total analysed 93.7 0.657
Solids 2.0 0.014
Accountability 100.0 0.701

The results given in this table are summarised fi@hle 1, 4 and 10 of the original study report £K6.2.1

/06). Recoveries were normalised to 100%.

Table 7.2.1-34 TRR values and distribution of pamet compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 1x raté@eforeacidic hydrolysis —day 7

(HPLC analysis)

1x, day 7
TRR [mg/kg] = 0.478
Compound (ethofumesate) % TRR | mgl/kg
Conventional extraction
ACN extract 78.8 0.376
Unknown 1 (radioactivity eluting in deaf
volume) 78.8 0.376
ACN/H20 extract 7.5 0.036
H20 extract 0.5 0.002
Solids 13.3 0.064
Total identified - -
Total characterised 86.7 0.414
Total analysed 78.8 0.376
Solids 13.3 0.064
Accountability 100.0 0.047

The results given in this table are summarised fi@hle 1, 4 and 10 of the original study report £K6.2.1

/06). Recoveries were normalised to 100%.

Table 7.2.1-35 TRR values and distribution of panet compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 5x rate)efore acidic hydrolysis — day

7 (HPLC analysis)

5x, day 7

TRR [mg/kg] = 3.356

Compound (ethofumesate) % TRR | mg/kg

Conventional extraction

ACN extract 86.1 2.890

Unknown 1 (radioactivity eluting in deag
volume) 225 0.754
Unknown 2 (discrete polar peak) 13.9 0.465
NC 8493 6.9 0.231
NC 9707 5.1 0.171
Ethofumesate 35.6 1.194
Remainder 2.2 0.075
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5x, day 7
TRR [mg/kg] = 3.356
Compound (ethofumesate) % TRR mg/kg
ACN/H20 extract 5.2 0.176
H20 extract 0.4 0.015
Solids 8.2 0.275
Total identified 47.5 1.595
Total characterised 44.3 1.486
Total analysed 86.1 2.890
Solids 8.2 0.275
Accountability 100.0 3.356

The results given in this table are summarised fiahle 1, 4 and 10 of the original study report &K€.2.1

/06). Recoveries were normalised to 100%.

Table 7.2.1-36 TRR values and distribution of pamet compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 5x ratéeforeacidic hydrolysis —day
28 (HPLC analysis)

5x, day 28
TRR [mg/kg] = 3.179
Compound (ethofumesate) % TRR | mg/kg
Conventional extraction
ACN extract 76.0 2.417
Unknown 1 (radioactivity eluting in deag
volume) 70.9 2.255
Ethofumesate 5.2 0.164
ACN/H20 extract 134 0.425
Unknown 1 11.0 0.349
Remainder 2.2 0.076
H20 extract 2.8 0.088
Solids 7.8 0.249
Total identified 5.2 0.164
Total characterised 87.1 2.768
Total analysed 89.4 2.842
Solids 7.8 0.249
Accountability 100.0 3.179

The results given in this table are summarised fiahle 1, 4 and 10 of the original study report £&K€.2.1

/06). Recoveries were normalised to 100%.

Table 7.2.1-37 TRR values and distribution of pangt compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 5x ratéeforeacidic hydrolysis —
maturity (HPLC analysis)

5x, maturity
TRR [mg/kg] = 0.202
Compound (ethofumesate) % TRR | mg/kg
Conventional extraction
ACN extract 46.4 0.094
Unknown 1 (radioactivity eluting in deag
volume) 16.1 0.033
Unknown 2 (discrete polar peak) 25.6 0.052
Ethofumesate 4.8 0.010
ACN/H20 extract 20.8 0.042
Unknown 1 17.5 0.035
Remainder 3.3 0.007
H20 extract 8.6 0.017
Solids 24.2 0.049
Total identified 4.8 0.010
Total characterised 71.1 0.144
Total analysed 67.2 0.136
Solids 24.2 0.049
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5x, maturity
TRR [mg/kg] = 0.202
Compound (ethofumesate) % TRR mg/kg
Accountability 100.0 0.202

The results given in this table are summarised fi@hle 1, 4 and 10 of the original study report ££K6.2.1

/06). Recoveries were normalised to 100%.

Table 7.2.1-38 TRR values and distribution of pangt compound and metabolites in roots following
application of *“C-ethofumesate to sugar beets (treatment 5x rate)efore acidic hydrolysis —
maturity (TLC analysis)

5x, maturity
TRR [mg/kg] = 0.202
Compound (ethofumesate) % TRR | mg/kg
Conventional extraction
ACN extract 46.4 0.094
Origin (polar fraction) 37.5 0.076
Ethofumesate 4.9 0.008
ACN/H20 extract 20.8 0.042
Origin (polar fraction) 16.4 0.033
Remainder 4.4 0.009
H20 extract 8.6 0.017
Solids 24.2 0.049
Total identified 4.9 0.010
Total characterised 70.9 0.143
Total analysed 67.2 0.136
Solids 24.2 0.049
Accountability 100.0 0.202

The results given in this table are summarised fif@le 1, 4 and 8 of the original study report (KER.1 /06).

Recoveries were normalised to 100%.

Characterisation of residues after enzymatic or adic hydrolysis of polar compounds/fractions

Because of the predominance of the polar radicaatomponents (polar fractions) in the conventiceudvent
extracts, from both shoot and root tissues, expartm(enzyme treatment and acidic hydrolysis) weralucted

to attempt to determine if these components weres@hl metabolites and resulted from conjugatiorihef
herbicide or its main metabolites.

Treatment of shoot tissue extracts with [3-glucesiddid not affect the proportions of polar radioact
components and no obvious signs of cleavage wesereéd. Therefore, it was concluded that the emdogs
moiety of the conjugates is unlikely to be B-glcbsund via an oxygen atom to the exocon. As aemurence,
subsequent hydrolysis experiments were done witldohloric acid.

Treatment of the maturity shoot extracts (to charime the unknown polar fraction) with various hychloric
acid concentrations showed acceptable recovergdibactivity. The 5x rate acetonitrile, acetoletfvater and
water extracts of shoots treated with 1 M and 3dd ahowed most of the radioactivity remained asemtified
polar material. With 6 M acid, a significant effegas seen and this treatment was selected for itkehe 1x
rate samples. Following treatment with 6 M acide tmajor component in all extracts showed co-
chromatography with metabolite NC 9607. HPLC coeamtography also showed the presence of NC8493 in
all these samples. Control incubations demonstriitadthis change did not take place in the abseheid.
Considering the metabolites formed during vigorbwysdrolysis, it can be concluded that the majorifythe
polar fraction is represented by conjugates of bwites NC 8493 and NC 20645. Under the acidiodd@mns

of the hydrolysis, NC 20645 is transformed into #malytical target NC 9607 by intra-molecular ricigsure.

55



Ethofumesate Volume 3 — B.7 (AS)

Small amounts of NC 8493 could also result from #m@dic decomposition of the parent compound
ethofumesate.

Distribution of activity after acidic hydrolysis of bound residues

As an example, the bound residues of mature sheets also solubilized by acidic hydrolysis. Exhaugs
extraction with 6 M HCI (95 °C, approx. 6 h) reledsa significant portion of the bound residues. fidleased
compounds were assigned to the known metabolite8483 and NC 9607. Based on this result, it can be
concluded that at least a part of the bound resicizn be assigned to known metabolites, which ate n
accessible by the conventional solvent extraction.

Characterization of polar compounds/fractions afteracidic hydrolysis with 6 M HCI

Shoots

The shoot sample taken from the 1x experiment atimitya was used as an example to characterizeifgiehe
compounds forming the polar fractions present endbnventional solvent extracts. Subsamples oéxtects
were treated with 6 M HCI (95 °C, 6 h) prior to gsés by TLC and HPLC. Hydrolysis yielded compotsen
identified as NC 9607 and NC 8493, with compound 9607 being the predominant proportion. As a
consequence, the main metabolite in shoots must benjugate of metabolite NC 20645, which is theg-i
opened form of the lactone NC 9607. Under theiacidnditions of the hydrolysis, the conjugatel=awed and
quantitatively transformed to the lactone by amaimolecular condensation reaction (ring closureoton

NC 9607).

Exhaustive extraction (6 M HCI, 95 °C, 6 h) of theund residue remaining after conventional solvent
extraction released further radioactivity. Anadysif the acidic extract by TLC and HPLC revealeditiahal
amounts of metabolites NC 9607 and NC 8493.

As the TRR of the 1x rate root sample accounteaifity 0.010 mg/kg, of which 0.008 mg/kg was preserihe
washed tissue, the nature of the residues of atedate in sugar beet roots was not further investip by
acidic hydrolysis.

The distribution of the radioactivity in the sh@ample taken at maturity (1x experiment) is sumpearinTable
7.2.1-39. Characterization of the polar fractidteraacidic hydrolysis and exhaustive extractionttod fibre
bound residues are included in the table. Thesaltseof the HPLC analysis are shown which are also
representative for results measured by TLC. Fbetter comparability all results given in this ctepwere

normalized to 100% recovery.

Table 7.2.1-39 TRR values and distribution of pamet compound and metabolites irshootsfollowing
application of *“C-ethofumesate to sugar beets (treatment 1x ratefteracidic hydrolysis —
maturity (HPLC analysis)

1x, maturity
TRR [mg/kg] = 0.748
Compound (ethofumesate) % TRR mg/kg
Surface wash 1.9 0.014
Ethofumesate 1.5 0.011
Remainder (unassigned radioactivity) 0.4 0.003
Conventional extraction
ACN extract (subjected to hydrolysis) 51.5 0.385
Water soluble phase 3.0 0.023
Unknown -
NC 8493 1.2 0.009
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1x, maturity
TRR [mg/kg] = 0.748
Compound (ethofumesate) % TRR mg/kg
NC 9607 1.5 0.011
Remainder (unassigned radioactivity) 0.3 0.002
ACN soluble phase 47.5 0.355
Unknown - -
NC 8493 4.3 0.032
NC 9607 39.3 0.294
Remainder (unassigned radioactivity) 3.7 0.028
Precipitate 1.1 0.008
ACN/H20 extract 29.7 0.222
Water soluble 3.2 0.024
Unknown -
NC 8493 0.3 0.002
NC 9607 2.4 0.018
Remainder (unassigned radioactivity) 0.5 0.004
ACN soluble 24.8 0.186
Unknown - -
NC 8493 13.8 0.103
NC 9607 10.2 0.076
Remainder (unassigned radioactivity) 0.8 0.006
Precipitate 1.7 0.013
H20 extract 6.3 0.047
Water soluble 3.0 0.022
Unknown 0.1 0.001
NC8493 0.8 0.006
NC9607 1.9 0.014
Remainder (unassigned radioactivity) 0.2 0.001
ACN soluble 3.1 0.023
Unknown - -
NC 8493 1.8 0.013
NC 9607 1.0 0.008
Remainder (unassigned radioactivity) 0.3 0.002
Precipitate 0.3 0.002
Solids 1 10.6 0.079
Exhaustive extraction (6 M HCI)
Acidic extract 4.0 0.030
Unknown 0.3 0.002
NC 8493 2.1 0.016
NC 9607 15 0.011
Remainder (unassigned radioactivity) 0.2 0.001
Solids 2 6.5 0.049
Total identified 83.7 0.626
Total characterised 9.9 0.074
Solids 2 6.5 0.049
Accountability 100.0 0.748

The results given in this table are summarised fiicable 1, 4, 5, 7, 10 of the original study rep@CA

6.2.1/06). Recoveries were normalised to 100%knawn = unresolved from solvent front (eluting inadl

volume)

Table 7.2.1-40 TRR values and distribution of pamet compound and metabolites irshootsfollowing
application of *“C-ethofumesate to sugar beets (treatment 5x ratefter acidic hydrolysis —

maturity (HPLC analysis)

5x, maturity
TRR [mg/kg] = 6.600
Compound (ethofumesate) % TRR mg/kg
Surface wash 18.8 1.238
Ethofumesate 18.8 1.238
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5x, maturity
TRR [mg/kg] = 6.600
Compound (ethofumesate) % TRR | mg/kg
Conventional extraction
ACN extract (subjected to hydrolysis) 47.0 3.105
NC 8493 5.6 0.366
NC 9607 37.7 2.489
Remainder 3.8 0.248
ACN/H20 extract 25.4 1.679
NC 8493 4.9 0.326
NC 9607 18.8 1.242
Remainder 1.7 0.112
H20 extract 4.0 0.264
NC8493 1.3 0.088
NC9607 2.1 0.135
Remainder 0.6 0.041
Solids 1 4.8 0.314
Exhaustive extraction (6 M HCI)
Acid extract 2.4 0.16.
NC8493 1.3 0.087
NC9607 0.9 0.062
Remainder 0.2 0.013
Solids 2 2.3 0.153
Total identified 91.4 6.033
Total characterised 6.3 0.414
Total analyzed 97.7 6.447
Solids 2 2.3 0.153
Accountability 100.0 6.600

The results given in this table are summarised fiitable 1, 4, 5, 7, 10 of the original study rep@CA

6.2.1/06). Recoveries were normalised to 100%.

Table 7.2.1-41 TRR values and distribution of panet compound and metabolites irshootsfollowing
application of *“C-ethofumesate to sugar beets (treatment 5x rat@fter acidic hydrolysis —
maturity (TLC analysis)

5x, maturity
TRR [mg/kg] = 6.600
Compound (ethofumesate) % TRR mg/kg
Surface wash 18.8 1.238
Origin (polar fraction) 0.4 0.025
Ethofumesate 18.3 1.211
Remainder <0.1 0.002
Conventional extraction
ACN extract 47.0 3.105
Origin (polar fraction) 7.4 0.487
NC 8493 4.0 0.261
NC 9607 35.1 2.319
Remainder 0.5 0.034
ACN/H20 extract 254 1.679
Origin (polar fraction) 2.7 0.178
NC 9607 215 1.419
Remainder 1.2 0.082
H20 extract 4.0 0.264
Origin (polar fraction) 0.9 0.059
NC 9607 2.3 0.149
Remainder 0.9 0.056
Solids 1 4.8 0.314
Exhaustive extraction (6 M HCI,)
Acidic extract 1.1 0.072
Origin (polar fraction) 0.3 0.020
NC 8493 1.0 0.067
NC 9607 0.0 0.002
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5X, maturity
TRR [mg/kg] = 6.600
Compound (ethofumesate) % TRR mg/kg
Remainder 2.3 0.153
Solids 2 2.4 0.161
Total identified 82.5 5.446
Total characterised 15.1 0.999
Total analyzed 97.7 6.447
Solids 2 2.3 0.153
Accountability 100.0 6.600

The results given in this table are summarised fi@hle 1, 4, 5, 7, 8 of the original study rep&C@ 6.2.1
/06). Recoveries were normalised to 100%.

Table 7.2.1-42 Examination of the nature of the m@ioactivity in metabolite fractions from mature shoots
(treatment 5x rate) expressed as % total activity ecovered(HPLC analysis)

Sampling event Shoots -

5x, maturity

before hydrolysis* after hydrolysis*
TRR % mg/kg % mg/kg

100.0 6.600 100.0 6.600
Ethofumesate (parent compound) 22.1 1.455 18.8 81.23
NC 8493 0.9 0.062 0.9 0.062
NC 8493 conjugated - - 10.9 0.718
NC 8493 fibre bound 1.3 0.087 1.3 0.087
NC 9607 - - - -
NC 9607 fibre bound# 0.9 0.062 0.9 0.062
NC 20645 - - - -
NC 20645 conjugated - - 58.6 3.867
Total identified 25.2 1.666 91.4 6.033
Unknown 1 (eluting in dead volume) 69.1 4561 - -
Unknown 2 (discrete polar peak) 2.6 0.174 - -
Remainder before hydrolysis 0.5 0.033 - -
Remainder (acidic treatment) - - 6.1 0.401
Remainder (exhaustive extraction) 0.2 0.013 0.2 .01
Total characterized 72.4 4.781 6.3 0.414
Solids (bound fibre residue) 2.3 0.153 2.3 0.153

*  before/after hydrolysis of polar fraction presamthe acetonitrile and acetonitrile/water extr@cfraction containing the conjugates)
# identified after exhaustive extraction, precursmuld be NC9607, NC20645 or a conjugate of NC20645

IV. Conclusions
Ethofumesate is metabolised in sugar beet to NG 8MZ 9607 and NC 20645. NC 8493 and NC 20645 form
conjugates which can be hydrolysed with 6 M hydtogb acid (6 h at 95 °C).
The conjugate of metabolite NC 20645 was the megonpound found in sugar beet leaves at later sampli
times.
Under acidic conditions NC 20645 rearranges to €C79
Due to the low residue level in roots no charaztgion of the polar fraction was conducted, bus iassumed
that the same conjugates represent the polardraas found in the shoots. This was confirmediotlzer sugar
beet study (cf KCA 6.5.1/ 05), where approx. 36%haf TRR in mature roots was represented by thpigate
of NC 20645 and approx. 5% by the conjugate of M@33
Residues in roots are significant lower compareresidues in shoots (leaves) with residues accogifdr less
than 0.01 mg/kg in mature roots, which were clegnath adhering soil.

Based on the metabolites identified in shoots awdst the following metabolic routes were deduced:
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» Cleavage of the ethoxy side chain, with hydroxglatat the 2 position, to give NC 8493.
* NC 8493 can either undergo conjugation to give ipalatabolites, or oxidation to the lactone NC 9607.
* The lactone ring of NC 9607 opens to the acid N64&0which can also undergo conjugation to give
polar metabolites.
On the basis of the results of this study it isatoded that the metabolism df¢]-ethofumesate in sugar beet is

well understood and a metabolic pathway can be aktiu

B.7.2.1.1.3Sugar beet metabolism 3

New data for AIR:
This study has not been evaluated before for EUWcsah

Report: KCA 6.2/01,
Hennecke, D. (2003)
Title: METABOLISM OF ETHOFUMESATE IN SUGAR BEETS
Document No: GAB-002/7-08
Guidelines: 7028/VI1/95 rev. 3
GLP: Yes

. Summary
The main objective of the present study was tostigate the metabolism and the behaviour of ethegate
after application of‘C-labelled test item on sugar beet grown in anaartérea under field conditions.
At the 4-6 leave stage, the herbicide was applgd auspension concentrate at a rate correspotalitg00 g

ai/ha. Sampling was performed 1, 10, 50, 90 amdadtirity at 137 days after application

Table 7.2.1-43 Application and sampling parameters

Matrix Timing and Application Sampling even (days after application)
1
Shoot (leaves) 10

4-6 leaf growth stage 50

1x 1.50 kg a.s./ha 90

Root (body) 137 (maturity)

The samples were analysed for total radioactiudigfribution of radioactivity and identity of thegovered
radiolabelled compounds.
At harvest the total radioactivity was 0.3 kBg/gdngar beet leaves and 0.17 kBg/g fw in sugar bmsts
corresponding to a reduction of radioactivity of®% (leaves) and 99.6% (roots), respectively.
At harvest, ethofumesate and its free metabolita®welow the limit of detection in both sugar Heaves and
roots (beets). In sugar beet leaves, the major amoluradioactivity was still assigned to sugar jogated
NC20645 (0.13 mg Ethofumesate equivalents/kg fresight). In sugar beet roots (beets) only trace ntsof
not identifiable mainly fibre bound residues wereurfd. Converted into ethofumesate equivalents a
concentration of 0.13 ug g/fresh weight was detkateharvest.
The following metabolic rout was observed.

e Cleavage of the ethoxy side chain of the parentpmamd, with hydroxylation at the 2 position, to giv

NC 8493.
* Oxidation of NC 8493 to the lactone NC 9607.
e The lactone ring of NC 9607 opens to form the &@120645 which can also undergo conjugation to

give polar metabolites.
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On the basis of the metabolites identified, a metabolic pathway of [**C]-ethofumesate in sugar beets can be

proposed.

II. Materials and Methods
A. Materials
1. Test Material

The test was performed using a mixture of ethofumesate and *C-ethofumesate.

Chemical structure H,C cH
CH,S0,0 *

OCH2CH3 *position of the
o radiolabel

Radiolabelled test material [*C]-ethofumesate
(+)-2-ethoxy-2,3-dihydro-3,3-dimethylbenzofuran-5-yl
methanesulphonate

Specific radioactivity 2.44 GBg/mmol = 66 mCi/mmol
288.4 g/mol (at this specific activity)
Radiochemical purity > 98.6% (TLC)
2. Soil

The study was performed in the lysimeter outdoor area of the “Fraunhofer Insitute for Molecular Biotechnology
and Applied Ecology” (Schmallenberg, Germany) in order to enable the application of the test substance at
conditions as close as possible to normal agricultural practice. The lysimeter and its surrounding covers an area
of approximately 2.5m x 2.0m. The surface of the plot area is approximately 1m? (exact value: 1.080 m?).

The Lysimeter soil monolith was sampled at Borstel, Neustadt am Riibenberge, Germany, in July 1996. For
cultivation of the sugar beets, the first 30 cm of the top layer of the soil monolith were removed and the
lysimeter was filled with approx. 300 kg of a Lufa 2.2 standard soil approximately 7 weeks before application of

the sugar beet.

Table 7.2.1-44 Physico-chemical parameters of the Lufa 2.2 soil

Charge No. Sp 2214302

Parameter Value
pH (determined in 0.01 M Ca Cl,) 5.6

% organic carbon 2.3
Cation exchange capacity (in mval/100 g DM) 11
Maximum water holding capacity (in glkg DM)) 500
Particle size distribution

Clay (< 0.002 mm) (%)** 8.1
Silt (0.002-0.063 mm) (%)** 18.3
Total sand (0.063-2 mm) (%)** 73.8
3. Plant

For the study the rizomania resistant sugar beet “Macarena” was used.

B. Study Design

Experimental conditions

The seeds were sown into the lysimeter on 25 April 2002.

Distance between seeds: 10 cm, distance between rows: 10 cm, depth: Scm

After the first two samplings the plot area was thinned to approximately one plant on each 20 cm.
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The application on the lysimeter was performed oduBe 2002 post emergence on sugar beet (4-6 leaves
growths stage) (BBCH 14-16) based on the agricalltpractice. The application was performed undplaatic
tent in order to prevent contamination of the sumding area.’C-Ethofumesate diluted with unlabelled
ethofumesate at a known ratio and suspended inJRIEB9 blank formulation was applied at a nomintd
1500 g ai/ha.

In the application suspension a radioactivity o085 MBq corresponds to 182.25 mg ethofumesatecdBan
these data, the conversion factor to convert ratiigey into mg ethofumesate was 1.211 MBg/mg fbe t
application suspension. The total applied radiodgtivas 214.2 MBg. By the means of this value, tbgl
amount (expressed as mg) of ethofumesate applig¢deolysimeter (1.080 m?) can be calculated by 214211
=176.8 mg.

During the first days after application, the lystarewas covered occasionally by a plastic roof authdirect
contact to the treated crops, to prevent as muchoasible washing off of the applied test item frptant
surfaces because unusually heavy rainfalls occutueidg this period.

Climatic data, i.e., air and soil temperature, fpiémtion, additional irrigation and solar irrad@t were
recorded.

Sampling

Sugar beets (leaves and roots) were sampled B01®0, 137 days after application. After sampling plants
were cleaned from adhesive soil with water. Aftexttthe plants were separated into leaves and. roots

Table 7.2.1-45 Sampling of plants and preparationfGample groups

Samplin g date Days after Number of Fresh weigth | Leaves Roots fresh Leaves/roots
application plants of plants (g) fresh weight (g) ratio
weight (g)
7 June 2002 1 26 84.2 78.1 6.1 12.8
16 June 2002 10 26 184.4 172.6 11.8 14.6
8 August 2002 50 6 925 774.8 150.2 5.2
4 September 90 3 1370 920 450 2.0
2002
21 October 2002| 137 10 4990 2381 2609 0.9
(harvest)

The plant organs were washed with methanol in otdewash off remaining ethofumesate from the plant
surface. The washing solution was analysed by L8€ &y radio-HPLC and, if required by TLC and LC-
MS/MS. Radioactivity rinsed from the roots surfasessumed to be due to adherent soil. On the basie
results of the previous samplings, it was assurhatithere were no significant amounts of radiodgtieft on
the plants surface at the 90 day and the 137 dmplsays, so that rinsing of the surfaces was naéon
performed.

C. Analytical Procedures

Determination of total residues

After separation of the plants into leaves andgdo¢ plants were cut into pieces, which were mived divided
in several subsamples. These subsamples wereuctddnto a solvent mixture of chloroform/methamaler
(1:2:0.8 (viviv)). It was assumed, that the watentent of the plant material was generally 90%haf fresh
weight, so that the volume of water added to thgtumé was reduced according to the fresh weigtlthef
respective sample.
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The extraction mixture was stored in a freezeratoleast 24 hours to unlock cell membranes. Thenriixture
was shaken for 10 min and the solvent was decafted centrifugation. Fresh solvent was added ¢oréisidue
and the extraction was repeated twice. In a fosttp solvent was added and the mixture was homeey: iy
an Ultraturrax-dispenser. The extracts were fitler€he extracts and the residual material wereedtateep
frozen at -20°C until further analysis.

Clean-up of the extracts was carried out by sejpar@ito an organic and an aqueous fraction addimgroform
and water to the extracts. Following this procedur® phases were formed, which were separated nansnef

a separation funnel. Generally after all clean teps aliquots of the extracts were measured by ihSfder to
detect if there were some losses of radioactivity th the sample preparation steps.

The organic leave extracts were strongly colourgdhle chlorophyll. In order to the green colour thdracts
were evaporated up to 1 mL. The samples were thespoeated to dryness and re-dissolved in
dichloromethane/cyclohexane (1:1, v:v) and treat#d gel permeation chromatography (GPC). After GRE
samples were evaporated to dryness and redissaivedter/acetonitrile 3:7 (v/v) before analysis.ga@mic
extracts of roots were treated by GPC in the sameas described above.

Aliquots of the aqueous extract were evaporatedrifer to remove the residuary methanol. This ektwass
analysed without further clean up.

To a second aliquote of the aqueous extract aguga@dd-solution was added. The solution was shakeocet
with n-hexane. After separation of the aqueous @lasd the n-hexane phase, the n-hexane phases were
combined, evaporated and the residues were redéskolith HPLC mobile phase solvent and analysedthizy
procedure only the free ethofumesate was removeld wie conjugated metabolites remained in the agsie
phase.

Identification of conjugated metabolites

After removal of the free ethofumesate, the all@kigueous phase was acidified and put into an av&00°C
for 16 hours. By means of this acidic hydrolysigpstthe sugar conjugated residues of ethofumesatdta
metabolites were released. After cooling down, thaction mixture was extracted thrice by liquidiiid
extraction with chloroform. Then hydrolysis of tlagueous phase and the chloroform extraction stee we
repeated once. The combined chloroformic extraeevimeasured by LSC, evaporated to dryness, rédisiso
with HPLC-mobile phase solvent, and analysed.

The chemical pulping method had a considerableddésstage: In the acidic media NC 20645 will be
transformed partially into NC 9607 and NC 8493. rEfiere no direct quantitation of sugar conjugated
metabolites could be performed because the anabjis&ibution of metabolites did not reflect thestrdibution

of the released metabolites. Enzymatic cleavagbeobugar conjugated residues was not applicatdause of
the naturally higher sugar excess of the aqueotraaXraction. The only way to indentify the bourasidues
was an analysis by means of the MS/MS detectorowttiprior cleavage. The following conjugates were
conceivable:

1. Glucose conjugated NC 8493, Molecular mass:3g6nol

2. Glucose conjugated NC 20645, Molecular mass:3g6nol

Quantification

The samples were analysed for total radioactidigiribution of radioactivity and identity of theaovered

radiolabelled compounds.
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The analysis of Ethofumesate and potential mettdsoliias carried out by LSC, by reversed-phase-id&ioC,
by radio TLC and by LC-MS/MS using the referencbstances NC 9607, NC 8493 and NC 20645.

Mass Balance

For each sampling a mass balance was performedidingathe radioactivity detected in all analytici&ps.
Then this sum was compared with the radioactiviéyedted at the individual steps considering thelteof
radio-HPLC, TLC and LC-MS/MS. The detected radiodist was expressed as % of the totally recovered
radioactivity (TRR). In addition the results of teeveral samplings were compared among each dtherdata
were not corrected for the percentage of recowshych had been achieved for the test item as dtrekthe
validation experiments.

Conversion of Bg into pg for ethofumesate and metadlites

The specific radioactivity of the applied ethofurmeswas calculated to be 1,2 MBq per mg ethofureesat
1211 Bq per pg ethofumesate, respectively. Basethisninformation and taking into account the malac

masses of the detected metabolites, for each nig&abhaorresponding conversion factor could bewalted.

Table 7.2.1-46 Calculation of conversion factors fdhe detected metabolites

Substance Molecular mass [g] Mass ratio Conversiotof [Bg/ug)
Ethofumesate 286.3 1 1211
NC 8493 258.3 0.902 1342
NC 9607 256.3 0.895 1352
NC 20645 274.3 0.958 1264

Plants dry weight

In order to determine the dry weight of the plaaiter dividing them into leaves and roots, two subgles were

treated in a drying oven at 90°C until a constaeight. With increasing plant age the water contidreased

slightly.

Ill.  Results and Discussion

Table 7.2.1-47 Dry weight of plant organs (in % ofresh weight)

Sampling leaves (%) roots (%)
1 day 6,5 16,7
10 days 7,1 11,7
50 days 8,4 14,3
90 days 10,1 19,1
137 days (harvest) 12,4 23

Loss of radioactivity due to drying was calculat®dsubtraction of the total radioactivity detectgdLSC after
combustion from the totally recovered radioactifiifRR). Unexpectedly strong fluctuations relatedhe total
recovered radioactivity were observed, which caoutd be explained. Since no further analysis of dhied
plants has been carried out, these findings didnfloience the overall results of the study.

Total recovered radioactivity

Table 7.2.1-48 Recovery of radioactivity after detenination of dry weight

Sampling leaves roots leaves roots
[mg/kg] dried | [mg/kg] [mg/kg] dried | [mg/kg] %TRR %TRR
TRR*! TRR!
1 day 939,83 2.416,11 70,76 198,37 38,90 35,70
10 days 457,94 627,01 37,07 56,11 73,00 66,10
50 days 28,27 22,13 2,59 1,49 127,80 174,60
90 days 3,11 3,91 0,56 1,15 79,60 48,70
137 days (harvest) 1,54 1,97 0,37 0,59 77,80 61,70
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1 mean values of parallel subsamples

2 measuring error assumed

The total radioactivity detected in the plant spemis decreased strongly from O days after appicat 137
days after application. One day after applicatithrg, total amount of radioactivity was 190 kBqg/g (resh
weigth) in sugar beet leaves and 39 kBg/g fw inasugeet roots, respectively. At harvest, 137 ddier a
application, the total radioactivity decreased 18 KBg/g for sugar beet leaves and to 0.17 kBg/ddmsugar
beet roots corresponding to a reduction of radiviggf 99.8 % (leaves) and 99.6% (roots), respety.

Distribution of radioactivity (mass balances)
The distribution of radioactivity detected in sudmret was determined in the rinsing solution (@fvées and
roots), in the plant extracts and the non-extrdetabdioactivity (NER) after combustion of the extion
residues.
Due to the natural growth of sugar beet plantsvib@ht of the sampled roots was very low up to 8@y In
addition only minor amounts of the test item wessummed to be in the roots at the first samplingsiatmply
because of the application technique (spraying hen durface of the leaves). Therefore all roots fritwe
respective sampling date were pooled. By this ptoee a well detectable signal was achieved whicbkeal
further analysis.
In all other cases quadruplicate analysis of thepses was performed. The data showed partiallyelarg
differences in terms of total detected radioagti{itp to a factor of 6 for the 50 d sampling ofies). This was
explained by the inhomogeneous distribution ofrdioactivity onto the leaves. The leaves, whichenadready
present at application, received more radioactithgn those leaves, which were grown later. AtSa sample
the amount of leaves, which were already preseapplication was only small relative to the othemves and
inhomogeneity of the sample subdivision became nmicte important compared with the 1d and 10d sargpli
But the distribution of radioactivity among the pldel samples related to the corresponding totdiogectivity
(%TRR) was in good accordance. The results areeszpd in mg/kg ethofumesate equivalents. In thggnadi
study report the results are presented in Bequer&8 such study results should be expressed ikgrig/this
report the analytical results were re-calculatetbgws:
1 Bequerellg = 8.25763831544178*dgethofumesate/g
or
1 Bequerel/kg = 8.25763831544178*Ifig ethofumesate/kg

Table 7.2.1-49 Distribution of radioactivity in the samples

. . Extraction (Bligh- -
Sample Sample weight Methanol rinsing Dyer) NER Total activity
identification (mg a.s. % (mg a.s. % (mg a.s. % (mg a.s. %
fresh (g) | dry (9) equiv./kg) | TRR | equiv./kg) TRR equiv./kg) | TRR | equiv./kg) TRR
11,30 0,74 1158,09 66,4 577,19 33,1 8,80 a5 1844,0 100,0
Leaves 1 d 12,70 0,83 1133,67 55,2 904,78 44,1 15,18 Q.7 Bas53, 100,0
12,20 0,79 1318,60 65,71 677,35 33, 10,47 Q.5 2306, 100,0
12,20 0,79 1133,98 62,6 668,64 36, 9,82 g,5 1812,4 100,0
R°°tsl(g°°'ed) 3,70 0,61 100,69 83,5 17,61 14,4 2,32 1jo 120,63 0,010
24,10 1,70 17,08 1,3 1254,36 95,1 46,18 315 1317,61100,0
Leaves 10d 20,90 1,47 17,48 1,6 1009,04 95,] 34,00 32 1060,52100,0
16,00 1,13 10,79 2,9 355,81 94,6 9,40 2|5 376,01 0,010
22,90 1,61 5,44 0,6 915,99 96,3 29,61 31 951,05 0,010
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Sample Sample weight Methanol rinsing Extraclg)c;grgBllgh— NER Total activity
identification mg a.s. % mg a.s. % mg a.s. % mg a.s. %
fresh (g) | dry (9) e(quigv./kg) TRR eEquigv./kg) TRR eEquigv./kg) TRR eEquigv./kg) TRR
ROOIié%OO'ed) 5,90 0,68 7,16 18,7 22,92 59,4 8,26 216 38,34 aLOD,
160,40 | 13,43 0,00 64,15 85,4 10,97 14,6 75,12 1000
Leaves 50d | 12810 | 1156 0,00 226,78 89,1 27,71 10,9 254,49 1000
160,20 | 13,41 2,94 0.6 404,13 82, 85,50 1.4 492,88 100,0
120,50 | 10,08 0,00 218,34 87,2 32,12 12,8 250,45 1000
ROOIZO(%OO'ed) 94,40 13,50 4,73 10,4 23,25 51,1 17,52 38,5 4550 00,01
86,60 8,75 0,00 14,03 69,9 6,03 30,1 20,05 100,p
Leaves 90.d |_88:50 8,94 0,00 27,53 76,5 8,45 235 35,99 100,p
89,00 8,99 0,00 19,30 80,0 4,81 20,0 24,11 100,p
89,20 9,01 0,00 52,39 88,5 6,80 11,5 59,19 100,p
55,00 10,51 0,00 5,64 45,0 6,89 55,0 12,53 100,p
Roots 90 d 55,60 10,63 0,00 4,68 39,4 7,19 60,6 11,87 100,
oots 5530 | 1055 0,00 6,51 45,7 774 54,3 14,25 100,0
55,70 10,63 0,00 418 42,1 5,75 57,9 9,93 100,0
80,40 9,97 0,00 12,01 718 4,30 28,2 16,30 100,p
Leaves 82,10 10,18 0,00 8,13 64,6 4,46 35,4 12,59 100,b
(harvest) 137 d| 82,20 10,19 0,00 21,09 73,9 7,45 26,1 28,54 100,p
89,20 11,06 0,00 17,32 72,5 6,56 275 23,88 100,p
80,50 18,52 0,00 4,87 40,1 7,26 59,9 12,13 100,p
Roots (harvest)| 80,00 18,40 0,00 3,86 39,4 5,93 60,6 9,79 100,0
137d 80,00 18,40 0,00 4,36 40,5 6,40 59,5 10,75 100,p
80,20 18,45 0,00 4,98 451 6,06 54,9 11,05 100,

The following table shows details from the disttibn of radioactivity measured in the Bligh-Dyeltrcts.

Table 7.2.1-50 Distribution of extractable radioaavwity in the samples

Extraction (Bligh-Dyer) Aqueous phase Organic phase
Sample identification (mg a.s. %TRR (mg a.s. %TRR (mg a.s. %TRR
equiv./kg) equiv./kg) equiv./kg)
577,19 33,1 248,76 14,3 356,37 20,4
Leaves 1d 904,78 44,1 372,78 18,2 557,68 27,2
677,35 33,8 326,37 16,3 384,51 19,2
668,64 36,9 296,03 16,3 398,94 22,0
Roots (pooled) 1d 17,61 14,6 4,17 3,5 0,23 0,2
1254,36 95,2 1319,44 100,1 18,77 1,4
Leaves 10d 1009,04 95,1 1006,12 94,9 16,31 1,5
355,81 94,6 369,02 98,1 6,40 1,7
915,99 96,3 969,79 102,0 11,09 12
Roots (pooled) 10d 22,92 59,8 17,80 46,4 2,98 7,8
64,15 85,4 64,45 85,8 2,54 3,4
Leaves 50d 226,78 89,1 239,87 94,3 4,38 1,7
404,13 82,0 381,16 77,4 27,78 5,6
218,34 87,2 228,92 914 4,04 1,6
Roots (pooled) 50d 23,25 51,1 20,38 44,8 2,18 4,8
14,03 69,9 11,83 59,0 1,35 6,7
Leaves 90d 27,53 76,5 25,03 69,6 2,06 5,7
19,30 80,0 17,57 72,9 1,39 5,8
52,39 88,5 49,76 84,1 1,52 2,6
5,64 45,0 5,29 42,3 0,25 2,0
4,68 39,4 511 43,0 0,26 2,2
Roots 90d 6,51 45,7 6,17 43,3 0,26 18
4,18 42,1 4,09 41,2 0,18 1,8
12,01 71,8 10,13 60,6 0,96 5,7
8,13 64,6 7,20 57,2 0,49 3,9
Leaves (harvest) 137 ¢——7 g 73,9 17,25 60,4 1,19 42
17,32 72,5 14,72 61,6 1,40 5,9
4,87 40,1 4,25 35,0 0,53 4.4
Roots (harvest) 137 d—3 g 39,4 3,81 38,9 0,18 18

66



Ethofumesate Volume 3 — B.7 (AS)

Extraction (Bligh-Dyer) Aqueous phase Organic phase
Sample identification (mg a.s. %TRR (mg a.s. %TRR (mg a.s. %TRR
equiv./kg) equiv./kg) equiv./kg)
4,36 40,5 3,88 36,1 0,22 2,1
4,98 45,1 4,57 41,4 0,23 2,0

Generally it was observed that extractable radia@gtfrom the roots related to total recoveredicadtivity in

the roots (%TRR) was lower than extractable radigidg (% TRR) from the leaves.

Identification of detected radioactivity

Methanol rinsing solution

The TRR in the methanol rinsing solution was meaddoy radio-HPLC. There was a fraction at the HEnd at
the 50 d samples that could not be identified. &fuee these samples were measured by LC-MS/MS.

Table 7.2.1-51 Identification of washable radioactiity on the leaves/roots surfaces

P
Sample ('\r"n‘;tgasnc" fnsing Ethofumesate | NC 9607 8'\4'183 NC 20645 | . de'r\]'tci’ftie d
. n : .S, 0 0/ 2 /) 2 04 2
identification equiv./kg) B TRR (%) (%) (%)° (%) (%)°
1158,09 66,4 100,0 - - - -
Leaves 1 d 1133,67 55,2 100,0 - - - -
1318,60 65,7 100,0 - - - -
1133,98 62,6 100,0 - - - -
Roots (pooled) 100,69 83,5 100,0 - - - -
1 : : :
17,08 13 79,8 - ~ 7.0 13,2
Loaves 10 d 17,48 16 62,9 - - 7,9 29,2
10,79 2,9 91,7 - - 3,9 4.4
5,44 0,6 83,3 - ~ 9,9 6,8
Roots (pooled) 7,16 18,7 65,7 - - 21,0 133
Leaves (Sg‘mp'e %) 2,94 06 34,8 - - 5,4 59,8
50 i) 1 t il i)
ROOt;épdoo'ed) 4,73 10,4 31,2 4,3 6,1 24,4 34,1

1 total activity in rinsing solution

2 related to total radioactivity in the methanaolsing

The total radioactivity of the surface wash of kesand roots one day after application was dueébanged
ethofumesate (55% and 66% of the TRR of the leands34% of the TRR of the roots).

10 days after application, the situation had sigaiftly changed. The TRR rinsed of the leaves dese to
about 1% to 3% TRR. About 70% to 92% of this radiivity could be identified as unchanged ethofunesa
Up to 10% could be identified by LC-MS/MS as NC 266nd 5% to 30% are unknown.

The TRR rinsed of the roots decreased to 19% TRiIB.rdots rinsing solution contained 21% of NC 20645
After 50 days the non-identifiable amount of thaslipactivity increased to about 34% (roots) and gl&%ves).
Furthermore trace amounts of NC 9607 and NC 8498 detected in the roots rinsing solution.

Organic phase of Bligh-Dyer extraction

The TRR in the organic phase was measured by TLi@ré/possible the samples were reanalysed by noéans
LC-MS/MS in order to ensure the identification db&al by TLC. However, for the 137 day sample nddval
chromatogram could be determined at all. In thisecthe whole detected radioactivity in this fractiwas
categorized as “not identified”.
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Table 7.2.1-52 Identification of the radioactivitydetected in the organic fraction

Organic phasé NC not
Sample identification (mg a.s. %TRR Etho(f;)r;]f sate N((:o /09)%07 N((:o /08)‘%93 20645 identified
equiv./kg) 0 (%) (%)?
356,37 20,4 94,60 -- 2,80 2,60 --
Leaves 1d 557,68 27,2 94,60 -- 3,00 2,40 --
384,51 19,2 93,80 1,50 2,40 2,30
398,94 22,0 93,20 2,00 2,30 2,50
Roots (pooled) 1d 0,23 0,2 95,10 0,80 0,30 3,60
18,77 1,4 44,30 4,00 4,40 34,10 13,30
Leaves 10d 16,31 1,5 39,50 2,70 3,40 39,90 14,60
6,40 1,7 42,50 2,10 4,80 35,60 15,00
11,09 1,2 26,80 5,20 5,20 16,00 46,90
Roots (pooled) 10d 2,98 7,8 83,20 4,90 5,00 1,40 --
Leaves (pooled) 50d 38,74 12,3 40,60 10,70 4,30 2035, 9,20
Roots (pooled) 50d 2,18 4.8 98,50 -- - - --
Leaves (pooled) 90d 6,32 20,8 31,00 15,30 9,70 010,5 | 33,50
Roots (pooled) 90d 0,95 7,8 32,30 9,00 10,40 7,10 ,9082
Leaves (pooled) 137 4,04 19,7 -- -- -- -- 1b0
Roots (pooled) 137d| 1,15 10,3 -- -- - -- 160

1 total activity in organic phase

2 % related to total radioactivity in column 2

3 analytical mistake assumed for sample No. 4
4 no valid chromatogram obtainable

One day after application unchanged ethofumesasefoumd as expected. But then the amount of ethesaie
decreased strongly and as a main metabolite NC32084 identified in the leaves. At later samplihg amount
of NC 20645 related to the total activity decreaagdin and the other known metabolites NC 9607ND@B493

as well as a non-identifiable fraction became niowygortant.

Aqueous phase of Bligh-Dyer extraction
The TRR in the aqueous phase was measured by Tih€e $e known free metabolites were already detect
in the organic phase, it was not expected to firmenthan trace amounts of these substances ingieoas

fraction.

Table 7.2.1-53 Identification of the radioactivitydetected in the aqueous fraction

Sample identification | Aqueous phasel Ethofumesate NC 9607 | NC 8493 | NC 20645 | Not identified
(mg a.s. %TRR (%)2 (%)2 (%)2 (%)2 (%)2
equiv./kg)

248,76 14,3 3,50 - -- 6,80 89,70

Leaves 1d 372,78 18,2 3,10 - -- 7,50 89,40
326,37 16,3 3,00 - -- 7,50 89,50
296,03 16,3 3,20 - -- 8,30 90,30

Roots (pooled) 1d 4,17 3,5 -- -- -- 64,60 35,40
1319,44 100,1 -- -- -- -- 100,00

Leaves 10d 1006,12 94,9 - -- -- -- 100,00
369,02 98,1 - -- - -- 100,00
969,79 102,0 - -- -- -- 100,00

Roots (pooled) 10d 17,80 46,4 - - -- -- 100,00

Leaves (pooled) 50d 914,40 87.2 - - - - 100,00

Roots (pooled) 50d | 20.38 44.8 - - - - 100,00

Leaves (pooled) 90d | 104,20 71.4 - - - - 100,00

Roots (pooled) 90d 20,67 42.5 - - - 21,60 78,40

Leaves (pooled) 137 d 49,29 60.0 - - - - 100,00

Roots (pooled) 137 d 16,51 37.9 - - - - 100,00
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1 total activity in aqueous fraction
2 % related to total radioactivity in column 2

Identification and distribution of the recovered radioactivity

One day after application, the radioactivity, whizhs washable from the plant surface, amountedetores
60% and for roots 84%, respectively. This radiadtgticorresponded to unchanged ethofumesate. litiadd
considerable amounts of sugar conjugated NC 20848 aor metabolites were already found one day afte
treatment. Free (not sugar-conjugated) metabokt® only found in trace amounts. The main freealnaite
was NC 20645, which amounted for approximately Z%he initial ethofumesate concentration.

Ten days after application, the radioactivity, whigvas washable from the plant surface decreased to
approximately 2% of total recovered radioactiviffRKR) whereas the amount of extractable radioagtivit
increased to more than 90% TRR. The maximum amafrgsigar conjugated and fibre bound residueseén th
leaves as well as in the roots were detected tets déter application, indicating that Ethofumesatas
metabolised only after uptake. Ten days after sengpapproximately 92% of the total recovered radtovity
was identified as sugar conjugated NC 20645 in sigeet leaves. In sugar beet roots, sugar conjdgate
NC20645 amounted to 26% of the total recoverededivity at this sampling date.

From ten days after application until harvest (IB¥s after treatment) a rapid reduction of all tded
metabolites and unknown fractions was observed. Higle amounts of sugar conjugated metabolites @tdic
that this was mainly due to natural eliminationnfrthe plant after prior metabolism. The effect wifhhing of
the applied radioactivity due to increasing plamé svas assumed to be only a minor effect.

At harvest, Ethofumesate and its free metabolitesevbelow the limit of detection in both sugar Heaves and
roots (beets). In sugar beet leaves, the major amoluradioactivity was still assigned to sugar jogated
NC20645 (0.13 mg a.s. equal./kg). In sugar bedsronly trace amounts of not identifiable mainlyré bound
residues were found.

The results are summarised in the table below.

Table 7.2.1-54 Distribution of Ethofumesate and itsnetabolites in sugar beets (in pg/kg fresh weight)

Sampling Commodity of NC 20645 Unknown Fibre

time after Ethofumesate | NC 9607| NC 8493 NC 2064fglucose- bound

application sugar beet conjugated (extractable) residues

1 d Leaves 131.968 0.255 0.842% 2.508 20.026 2.188 0.909
Roots 31.112 <0.001 0.027% 0.721 0.085 0.318 0.638

104 Leaves 0.710 0.020 0.024 0.235 40.64( 1.429 1.358
Roots 1.223 0.022 0.023 0.253 1.577 1.561 1.4p6

50 d Leaves 0.034 0.006 0.003 0.024 1.406 0.113 0.267
Roots 0.038 0.002 0.003 0.012 0.167 0.042 0.186

90 d Leaves 0.006 0.002 0.002 0.002 0.276 0.007 0.074
Roots (beet) <0.001 <0.001 <0.001 <0.0p1 <0.001 0.073 0.124

137 d Leaves < 0.001 <0.001 <0.001 <0.001 0.13§ 0.004 0.069
Roots (beet) < 0.001 <0.001 <0.0p1 <0.0p1 <0.001 0.051 0.080

IV. Conclusions
Based on the new study, it can be proposed thaigated (and non-conjugated) open-ring-2-keto-etinafsate
(NC 20645) should be included in the residue dediniof Ethofumesate as it was a major metabatiteoots up

to 50 days after application and in leaves up tods.
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The proposed residue definition is: sum of Ethofsate, 2-keto-ethofumesate (NC 9607), open-ringt@-ke
ethofumesate (NC 20645) and its conjugate.

Additional plant metabolism studies are not congidelo be necessary to support the use in sugafoaioer
beets.

All metabolites which have been identified in tHarpp metabolism studies (ethofumesate, 2-OH-ethefate
(NC 8493), 2-keto-ethofumesate (NC 9607), open-Brgeto-ethofumesate (NC 20645) were found in aats

well.

B.7.2.1.1.4Sugar beet metabolism 4 (supportive information)

This study was submitted and evaluated for theificdusion of ethofumesate on Annex |.

Report: KCA 6.2.1 /03;Lines, D. S.; Adcock, J. W.;8M-155241-01
Title: THE METABOLISM OF ETHOFUMESATE BY SUGAR BEET UNBR GREENHOUSE
CONDITIONS
Report No: A82964
Document No: M-155241-01-1
Guidelines: Deviation not specified
GLP/GEP: no
I.  Summary

The metabolism of'fC-methylsulfonyl]-ethofumesate in sugar beet wagstigated following pre- and post-
emergence treatment in the greenhouse. The pregene application was conducted at the time ofirsgpw
post-emergence application was done at the 4-tagESBBCH 14) of the crop. The application rates\2akg
a.s./ha in each trial.

Whole plants with roots were sampled 10, 20, 30240 50 days after the applications. Plants tdeaiih
ethofumesate post-emergent were washed with mdtbafare extraction, whereas plants treated prergems
were extracted without prior surface wash.

For extraction, the plants were chopped and honisgdnn methanol, the fibre was filtered off and firocess
repeated. The radioactivity in the extracts watemigined by LSC and in the non-extracted residugs b
combustion and LSC. The methanol extracts weraced to dryness, made up in water and extractecetwi
with dichloromethane (DCM). The organic phase wagasated and backwashed with water. The combined
aqueous phases were subjected to acidic hydrolygis6 M HCI (the aqueous phase was diluted witprag.

the same volume of conc. HCI). Hydrolysis was penfed under reflux for 1 hour. The reaction mixtwas
extracted with ethyl acetate (EtoAc) and backwashéd water. The extracts before (DCM) and aftee th
hydrolysis step (EtoAc and aqueous remainder) wevacentrated and analysed by TLC (thin layer
chromatography). TLE (thin layer electrophoresisil HPLC (high performance liquid chromatographgyev
used to confirm the identity of some of the compudseClean-up and concentration steps with C18naontu
were introduced where necessary.

Identification of the radiolabelled components vamsie in different chromatographic systems by compar
with unlabelled standards. The presence of methipiesnic acid (MSA) was excluded in the extractsThyC
and TLE. The extraction and analysis processes walidated beforehand with a radiolabelled refeeenc
compound {'C-MSA). Recoveries of MSA were above 97% and coméiil that the compound would be
detected, if present.

The TRR values declined significantly with timedapendent if ethofumesate was applied pre- or post-

emergent. After 50 days, the total residues aceabfur 1.4 mg/kg or 2.59 mg/kg, respectively.
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In general, similar metabolic profiles were obsedrireboth the pre- and post-emergent beet exteaadsvere in
agreement with the findings of previous studieshoBumesate was extensively metabolised followiptake
from the soil and absorption from leaf surfaceshe Tmajor metabolites were conjugated NC 20645 ¢0.05
12.33 mg/kg, corresp. to 60-80% of total recovemdioactivity) and conjugated NC 8493 (0.05-0.83argy
equiv./kg, corresp. up to 5% of the total recoveradioactivity). Ethofumesate concentrations dexdi
significantly with time, highest residues were dé&te in samples taken 10 days after applicationn-No
conjugated AE C 520645 (ring opened AE C 5096073 watected at minor extent. The exocons of the
conjugates were identified after acidic hydrolysigh 6 M HCI. Under the acidic conditions, the ega
NC 20645 was immediately transformed to NC 960ayntramolecular condensation step. Exocon NG3849
was stable under the acidic conditions.

Between 6-25% of the TRR could not be identifieén€rally, the higher proportions of unidentifiedterals
occurred at later sampling times, where the residuel was low and the native sugar content inpllasts was
high. Most probably, the majority of the unideistif products were unhydrolysed conjugates of NG120&nd
NC 8493. In some of the later samples it was necgde repeat the hydrolysis. Re-hydrolysis alwassilted in
the release of additional amounts of NC 9607 and8KM@3, indicating that the high sugar content hiede
proper cleavage of the conjugates.

The TRR values and the distribution of the radivégtare shown in the following table:

Table 7.2.1-55 Distribution of radioactivity in the extracts of sugar following pre-emergent applicatin

Sampling event (day) 10 20 30 40** 50
TRR % mg/ kg | % mg/ kg | % mg/kg | % mg/kg | % mg/kg
100.0 [15.99 |100.0 |3.33 100.0 |2.27 100.0 |0.05 100.0 |1.40
Ethofumesate 16.6 2.66 3.9 0.13 0.9 0.02 2.9 0.04
NC 20645, conj. * 58.7 9.39 80.8 2.69 80.6 1.83 72.9 1.02
NC 8493, conj. 1.4 0.23 3.0 0.1 2.2 0.05 5.0 0.07
NC 20645 0.9 0.14 3.9 0.13 4.8 0.11 5.7 0.08
unknown 14.6 2.33 8.1 0.27 9.3 0.21 10.0 0.14
Total identified 77.7 1242 |91.6 3.05 88.5 2.01 86.4 1.21
Total uncharacterised 14.6 2.33 8.1 0.27 9.3 0.21 10.0 0.14
Solids 7.8 1.24 0.3 0.01 2.2 0.05 3.6 0.05
Accountability 100.0 [15.99 |100.0 |3.33 100.0 |2.27 100.0 | 0.05 100.0 |1.40

* identified after acidic hydrolysis (6 M HCI, undeeflux 1 hour) and following extraction with ettgcetate by TLC
** no analysis was performed due to the low resitwel
Remark: recalculation of radioactive residue inRthe TRR was done based on residues results ikgng/

Table 7.2.1-56 Distribution of radioactivity in the extracts of sugar beet following post-emergent Iéa

application

Sampling event (day) 10 20 30 40 50

TRR % mg/kg | % mg/kg| % mg/kgl % mgkd % | malkh
100.0 17.50 100.0| 9.65 100.0 9.87 100/0 5.3 100259

Ethofumesate* 13.7 2.40 5.5 0.53 3.5 0.35 4.1 0.2p2.3 0.06

NC 20645, conj.** 70.5 12.33| 62.7 6.05 66.7 6.58 .661 | 3.31 67.2 1.74

NC 8493, conj.** 4.7 0.83 6.2 0.60 4.8 0.47 3.7 0.2 2.3 0.06

NC 20645*** 3.0 0.52 8.1 0.78 - - - - - -

unknown 6.0 1.05 13.0 1.25 21.1 2.08 25.1 1.3% 19.30.50

Total identified 91.9 16.08| 825 7.96 75.0 7.40 569.|3.73 71.8 1.86

Uncharacterised 6.0 1.05 13.0 1.25 21.1 2.08 25J1 .35 1 |19.3 0.50

Solids 2.1 0.37 4.6 0.44 4.0 0.39 5.4 0.29 8.9 0.23

Accountability 100.0 17.50 100.0f 9.65 100.0 9.87 0.00 | 5.37 100.0 | 2.59

not detected
* identified by TLC (toluene/ethyl acetate 4/1yy/
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** jdentified as exocon after acidic hydrolysisN6HCI, under reflux 1 hour) and following extraatiavith ethyl acetate by TLC
(toluene/ethyl acetate 4/1; v/v)

*** identified after treatment with cold HCI (2 Mpr 1 hour and extraction with ethyl acetate by Tit@uene/ethyl acetate 4/1; v/v)

Remark: recalculation of radioactive residue inBthe TRR was done based on residues results ikgng/

B.7.2.1.1.5Sugar beet metabolism 5 (supportive information)

This study was submitted and evaluated for theifidusion of ethofumesate on Annex I.

Report: KCA 6.2.1 /04;Lines, D. S.; Adcock, J. W.;9M-155242-01
Title: THE METABOLISM OF ETHOFUMESATE (98% PUREC-ETHOFUMESATE) BY SUGAR
BEET UNDER FIELD CONDITIONS
Report No: A82965
Document No: M-155242-01-1
Guidelines: Deviation not specified
GLP/GEP: no
I.  Summary

The metabolism of'fC-methylsulfonyl]-ethofumesate in sugar beet wagstigated following pre- and post-
emergence treatment of 2 kg a.s./ha in the fiflitle pre-emergence application was conducted afirttee of
sowing; post-emergence application was done a24baf stage (BBCH 12) of the crop.

This study was conducted to confirm the metabadigrddation of ethofumesate in sugar beets as dedlima
greenhouse study (cf. KCA 6.2.1 /03; Lines, D.ARlcock, J. W.; 1978; M-155241-01) and to confirmttho
methanesulphonic acid (MSA) is formed in sugar fieeten under field conditions. The increased e&see
metabolite identification in the greenhouse stuctyipled with the greater relevance of the fielddgtuvas
intended to lead to a fuller understanding of thegaholic behaviour of ethofumesate in sugar beet.

Whole plants with roots were sampled 50, 75, 12bB#b (pre-emergent, only) days after applicatiflants of

the pre-emergent treatment were washed free ofvéihilwater and acetone before homogenization. folage

of plants of the post-emergent treatment was awditly washed with methanol (leaf wash fractiorffor
extraction, the whole plants were chopped and hemisgd in methanol, the fibre was filtered and re-
homogenized with methanol. The radioactivity ie #xtracts was determined by LSC and in the noraetetd
residues by combustion and LSC. The methanol etstrevere reduced to dryness, made up in water and
extracted twice with dichloromethane (DCM). The aig phase was separated and backwashed with water.
The combined aqueous phases were subjected ta dgidirolysis with conc. HCI (the aqueous phase was
diluted with approx. the same volume of conc. HOHydrolysis was performed under reflux conditidas 1
hour. The reaction mixture was extracted with ketgetate (EtoAc) and backwashed with water. Theaets
before (DCM) and after the hydrolysis step (EtoAd aqueous remainder) were concentrated and adabyse
TLC (thin layer chromatography). In addition, amber of aqueous extracts were examined for theepoesof
MSA using TLE (thin layer electrophoresis). To sgpa the extracted sugar from the metabolites, rabve
extracts were subjected to a clean-up step withétite XAD 2 resin.

Identification of the radiolabelled components vamsie in different chromatographic systems by compar
with unlabelled standards. The absence of methptemic acid (MSA) in the extracts was confirmedTyC

and TLE.

The TRR values declined after pre-emergent apphcadf ethofumesate from 0.24 mg /kg at day 50 to
0.01 mg/kg at day 175. Total residues following tpErmergent application were 1.28 mg/kg at day 50 an
0.03 mg/kg at day 125.
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In general, similar metabolic profiles were obsedrireboth the pre- and post-emergent beet exteaadsvere in
agreement with the findings of previous studieshe TToncentration of ethofumesate declined sharfigr a
application and the major portion of the charagttiresidues was identified as conjugates of N@2Qq&5-
50% of TRR), together with conjugates of NC 8492026 of the TRR). Trace levels of ethofumesate faeel
NC 20645 were occasionally found in plants tregiest-emergent. The leaf washing of post-emergeated
plants contained mainly conjugated NC 20645 andamtified material. The low concentration of etho#ésate
in the leaf washes suggest that the active sulesianmeadily absorbed through the leaf surface.

The TRR values and the distribution of the radivégtare shown in the following table:

Table 7.2.1-57 Distribution of radioactivity in the extracts of sugar beets following pre-emergent

application

Sampling event (day) 50 75 125 175*

TRR % mg/kg | % mg/ kg |% mg/kg % mg/kg
100.0 0.237 100.0 0.086 100.0 0.058 100.0 0.006

Ethofumesate - - - - - - - -

NC 20645, conj.* 48.1 0.114 37.2 0.032 25.9 0.015 - -

NC 8493, conj.* 12.2 0.029 10.5 0.009 5.2 0.003 -

NC 20645** - - - - - -

unknown 18.6 0.044 23.3 0.020 20.7 0.012

Total identified 60.3 0.143 47.7 0.041 31.0 0.018

Total uncharacterised 18.6 0.044 23.1 0.020 20.7 0.012 33.3 0.002

Solids 211 0.05 29.1 0.025 48 0.028 66.7 0.004

Accountability 100.0 0.237 100.0 0.086 100.0 0.058 100.0 0.006

not detected

* jdentified as exocon after acidic hydrolysis (6H\CI, under reflux 1 hour) and following extractiaith ethyl acetate by TLC

** no analysis was performed due to the low resiiwel

Remark: recalculation of radioactive residue inf4he TRR was done based on residues results ikgng/

Table 7.2.1-58 Distribution of radioactivity in the extracts of sugar beet following post-emergentdé

application

Sampling event (day) 50 75 125

TRR % mg/kg % mg/kg % mg/kg
100.0 1.285 100.0 0.228 100.0 0.026

Ethofumesate 0.2 0.002 - - - -

NC 20645, conj.* 47.6 0.612 36.8 0.084 23.1 0.006

NC 8493, conj.* 20.6 0.265 19.7 0.045 3.8 0.001

NC 20645* 0.1 0.001 2.2 0.005 - -

unknown 16 0.205 7.5 0.017 19.2 0.005

Total identified 68.5 0.880 58.8 0.134 29.6 0.007

Uncharacterised 16.0 0.205 7.5 0.017 19.2 0.005

Solids 15.6 0.200 33.8 0.077 53.8 0.014

Accountability 100.0 1.285 100.0 0.228 100.0 0.026

not detected

* jdentified as exocon after acidic hydrolysis (6H\CI, under reflux 1 hour) and following extractiaith ethyl acetate by TLC
Remark: recalculation of radioactive residue inf%the TRR was done based on residues results ikgng/

B.7.2.1.2.Ryegrass
B.7.2.1.2.1Ryegrass metabolism 4

This study was submitted and evaluated for theificdusion of ethofumesate on Annex I.

Report: KCA 6.2.1 /07
Chapleo, S.;1992
M-155248-01
Title: THE METABOLISM OF ['C]-ETHOFUMESATE IN ANNUAL RYEGRASS - A
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GLASSHOUSE STUDY

Report No: A82971
Document No(s): Report includes Trial Nos.:
381169
ENVIR 85B
M-155248-01-1
Guidelines: USEPA (=EPA): subdiv.O, 171-4;Deviatiast specified
GLP/GEP: yes

I.  Summary
The metabolism of [phenyl-ULC]-ethofumesate in ryegrass was investigated agwrtb the formerly
envisaged use pattern. A single foliar spray @pfibn of }“C]-ethofumesate was made on ryegrass at the 2-3
leaf growth stage at an application rate of 2.09akgi/ha. An additional overdose experiment (5@sw
conducted to ease identification of metabolitebe Tormulation used was an SC formulation. Thee€erpents
were conducted in the greenhouse.
Samples were taken directly after the applicates goon as the applied formulation was dry), 7 ddigs the
application, at silage stage (28 days after apfdich and at maturity. The TRR values are showrtha

following table:

Table 7.2.1-59Total residues in ryegrass samples @eentration of the total radioactivity in ryegrass
samples (results expressed as mg a.s. equiv./kg)

. day 28 16 weeks
Sampling event day O day 7 (si?;lge stage) (maturity)a
1x Application rate
Surface wash 501.68 33.78 0.73 0.22
Washed tissue 64.25 13.84 2.28 0.87
TRR 565.93 47.62 3.01 1.09
5x Application rate
Surface wash 1907.3 295.5 14.32 2.24
Washed tissue 116.0 97.5 15.00 7.20
TRR 2023.3 393.0 29.32 9.44

results of replicate B are presented.
Residues were well solubilized by foliar washes aadiventional solvent extraction steps; an exheisti
extraction with 1 M HCI (16 h at reflux) was onlpgied in samples of mature ryegrass. Overall, ntbas
90% of the total radioactive residue of all sampdéghe 1x experiment was subjected to chromatdgcap
analysis.
Ryegrass samples, taken early after applicatiooywstl mainly residues of parent ethofumesate. Witfe,t
ethofumesate concentrations decreased and thertoatten of the metabolites NC 20645 (free and egajed
form), NC8493 (free and conjugated form) and NCP®ffcreased. At final harvest, metabolite NC 20645
(mainly in conjugated form) was the predominant porent, followed by parent compound and metabolite
NC 8493 in free and conjugated form. Metabolite 88D7 represented only a minor proportion.
On the basis of the metabolites identified, théofeing metabolic routes were deduced:
» Cleavage of the ethoxy side chain of the parentpmamd, with hydroxylation at the 2 position, to giv
NC 8493.
* NC 8493 can undergo either conjugation to give pwolatabolites, or oxidation to the lactone NC 9607.
* The lactone ring of NC 9607 opens to form the caybo acid NC 20645 which can also undergo

conjugation to give polar metabolites.
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Under reflux with 6 M hydrochloric acid, the detected conjugates are hydrolysed to their exocons NC 8493 and
NC 20645. Metabolites NC 20645 and NC 9607 are inter-convertible. Under acidic conditions metabolite
NC 2064 is transformed to metabolite NC 9607 due to an intra-molecular ring closure. Small amounts of

NC 8493 probably result from the acidic decomposition of parent compound ethofumesate.

II. Materials and Methods
A. Materials
1. Test Material:

Chemical structure H.C CH,
CH,S0,0

OCH,CH, * position of

© the

radiolabel

Radiolabelled test material [*C]-ethofumesate
2-ethoxy-2,3-dihydro-3.3-dimethylbenzofuran-5-yl methane-

sulphonate

Specific radioactivity 7.178 MBq/mg (194 nCi/mg)

Radiochemical purity* 98% (TLC)

[**C]-ethofumesate was formulated as a 50% suspension concentrate. The formulations had a specific activity of

10.3 piCi/mg (1x field rate) and 10.2 pCi/mg (5x field rate).

2. Soil
A sandy loam soil (USDA) was used. which had been passed through a 10 mm sieve to remove stones. Soil

details and characterisation are given in the following table:

Table 7.2.1-60So0il characterisation

Physical characterisation

Soil classification (USDA) Sandy loam soil
pH (water) 6.2

pH (KCI) 5.6

% organic carbon 6.6

Cation exchange capacity (mequiv. /100 g) 11.27

Moisture content (0.33 bar) 19.94
Maximum water holding capacity* (%) 68.2

Moisture content at pot preparation* (%) 22.1

Particle size analysis

Clay (< 0.002 mm) (%) 14.0

Silt (0.002-0.063 mm) (%) 223

Total sand (0.063-2 mm) (%) 63.7

* conducted by IRI (Inveresk Research International, Tranent, Scotland))

3. Plant

Annual ryegrass, variety Lolium westerwoldicun auct cv “Billion”

B. Study Design

Experimental conditions

Plants were grown in pots filled with sandy loam soil. Seed was sown at a rate of approx. 3 g/m2

(0.18 £ 0.1 g seeds per pot). The plants were grown under controlled greenhouse conditions: Supplementary

lighting (16 h) was provided, temperature (monthly mean: 17-23 °C) and relative humidity (monthly mean: 50-
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74%) was controlled. To maintain the good condgiof plants, water, fertilizers and pesticidesenegpplied as
required.

Test material was applied as a foliar spray whantglwere at the 2-3 leaf growth stage. A singfdieation of

test material was made to 16 pots at the 1x fiplalieation rate and to 10 pots at the 5x field &gtion rate.
Formulation was applied as a fine spray to eachupiotg an all-glass atomiser. All control plantgeveioved to
a separate glasshouse during spraying to avoicconation.

Sampling

Plant samples were collected on the day of apjicavhen the formulation was dry, at 7 and 28 dafysr the

application and at maturity. For each pot, foliages sampled at the soil level and the fresh welgtgrmined.

C. Analytical Procedures

Determination of total residues

At each harvest, foliage was washed in distilleddgr water followed by dichloromethane to removdasar
residue. Total radioactivity in washes was deteedtiby liquid scintillation counting (LSC) of a minum of 3
aliquots. Washed foliage was chopped up usingardsand/or kitchen knives, frozen in cardice untittle,
and milled in cardice. Residues remaining in wddissues were determined by combustion of a minmé 6
aliquots. Total residues were calculated by agdiditif residue components in foliar washes and whthsue.
Extraction of washed tissues

Washed tissue was macerated in a range of orgahiergs of increasing polarity to optimise the agtion of
radioactivity. Tissue pools were extracted 3 timeith acetonitrile (5 times for day 0), followed by
acetonitrile/water (3/1; v/v) (3 times), followed Mlistilled grade water (3 times). A single firedetonitrile
extract was conducted to remove water from the exdractable residue. The extract was combined thith
initial acetonitrile extracts. Extraction involvedomogenisation, immersion in an ultrasonic bathd an
centrifugation to separate extractable and noraetdble components. The acetonitrile and acetiehater

extracts were combined and acetonitrile was rembyedtary evaporation.

Extraction of fibre-bound residues
The following attempts to further solubilize theund residue which remained after conventional sulve
extraction were conducted.
e Soxhlet extraction with acetonitrile/water (16 h)
«  Extraction under reflux using 1 M NacCl (16 h)
e Extraction under reflux using 1 M HCI (16 h)
e Extraction under reflux using 1 M NaOH (16 h)
* Extraction under reflux using 5 M NaOH (16 h)
Extraction with hydrochloric acid released an addal amount of radioactivity which was partitiongdth

dichloromethane for subsequent chromatographicyaisal

Identification and characterisation
Extracts and washes were examined by thin layeonsatography (TLC) and high performance liquid
chromatography (HPLC) in at least 2 contrastingesys with confirmation in a third. Reference comnpds

(non-labelled) were analysed individually and corepato the retention times of the detected compsuir
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addition a standard mixture of reference compoumds co-chromatographed with each wash/extract. iWhe
polar metabolites formed a significant proportiohtlee extractable residue, the combined acetomitsihd
acetonitrile/water extracts were either analysedatly by HPLC or partitioned with dichloromethaard the
agueous phase was subjected to an acidic hydraliegas(6 M HCI, 18 h under reflux). Again, the hylgsates
were either analysed directly by HPLC or were piaried with dichloromethane and the dichloromethane
extract was analysed by TLC. Enzymatic treatmerth(3-glucosidase and 3-galactosidase) of thadisstract

was also conducted to characterize the polar facti

Quantification

Representative extracts were analysed by reversasepgHPLC with UV- and radio-detection. All sangplecre
co-injected with a standard mixture, fractions eciéd and quantified by liquid scintillation coungi In
addition, representative samples on thin layer miatography were scraped and quantified by liquidtiflation

counting.

lll.  Results and Discussion
The metabolism of'fC]-ethofumesate was investigated in ryegrass fofigva single foliar application at the 2-
3 leaf growth stage with an application rate ofo2kg a.s./ha. The total radioactive residue (TRR)yegrass
foliage declined over time starting with 565.9 mg. &quiv./kg, at the day of application to apprbX9 mg/kg
at maturity (approx. 16 weeks after applicationjck represents less than 1% of the day 0 valugeheral the
results of the 5x application rate were 5-fold leigfor even more) than those of the 1x applicatae and were
used for the identification of metabolites.
At the day of application the main fraction of raactivity (89%) was detected in the surface washe T
proportion of radioactivity in the surface wash lded with time and only 20% of the radioactivityass
removed by washing from the final sample collecttarvest. A corresponding increase of the radiigty in
the washed tissue indicates that translocationthedissues took place.
Distribution of activity prior to acidic hydrolysisf polar compounds/fraction
At 1 h after the application, 96.1% of the totalicactivity (565.9 mg/kg) detected in/on ryegrasswdentified
as ethofumesate, most of it was found in the foliashes. Minor amounts of metabolite NC 8493 wietected
in the aqueous surface wash and minor amounts t@okite NC 20645 were detected in the tissue etdra
At day 7 and 28 after the application the radioaistiin foliage decreased to 47.6 mg/kg and 3.0lkag
respectively. 70.9% and 24.8% of the total agtiwas detected in the surface washes and 19.29% B666 in
the tissue extracts. Thus overall, 90.1% and 95cf%he radioactivity was soluble and was subjedizd
chromatographic investigations. At day 7 and ZB9% and 26.9%, respectively of the total foliagsidue was
identified as ethofumesate, most of it was fountbliar washes. Other compounds were identifietN&s9607
(0.4%), NC 8493 (2.4%) and NC 20645 (1.0%) at dawfTile at day 28 only NC 8493 (1.6%) and NC 20645
(1.2%) were identified. The percentage of unidadipolar compounds, which were not resolved frite
origin of the normal phase TLC system used, namftbe solvent front of the reversed-phase TLC sysised,
increased from 4.0% at day 7 to 62.0% at day 28.
At maturity the radioactivity in foliage amounteadl 1.09 mg/kg (replicate B). 91.7% of the totaliatt was
released in the foliar washes or the tissue exraetving 8.3% of the TRR as bound residue. 13P%e total

residue was identified as ethofumesate, all dedeatefoliar washes. Compounds identified as NC 9607
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NC 8493 and NC 20645 accounted for 2.6%, 6.7% d&nil%2 of the total residue, respectively. Unidéedif
polar components accounted for 36.2% (0.39 mg/ktf)eototal residue.
The distribution of radioactivity detected in ryags samples collected after the 1x application rate

summarized in the following tables.

Table 7.2.1-61 Characterisation of surface washesd extracts following application of*“C-ethofumesate
to ryegrass (treatment 1x rate) before acidic hydrlysis of the tissue extracts — day 0 (results
expressed as % total activity recovered)

1x, day 0
TRR [mg a.s. equiv./kg] = 565.9
Compound (ethofumesate) % TRR | mg/kg
Surface washes
H20 wash 65.0 367.9
Ethofumesate 64.1 362.8
Origin - -
NC 20645 - -
NC 8493 0.8 4.5
NC 9607 - -
Remainder 0.1 0.6
DCM wash 23.7 134.1
Ethofumesate 22.9 129.6
Origin - -
NC 20645 - -
NC 8493 - -
NC 9607 - -
Remainder 0.8 4.5
Conventional tissue extracts
ACN extract 8.8 49.8
ACN/H20 (3/1; viv) extract 1.3 7.4
Combined extracts 10.1 57.2
Ethofumesate 9.1 51.5
Origin 0.2 1.1
NC 20645 0.6 3.4
NC 8493 - -
NC 9607 - -
Remainder 0.2 1.1
H20 extract 0.1 0.6
Solids 1.1 6.2
Total identified 97.5 551.8
Total characterised 1.4 7.9
Total analysed 98.9 559.7
Solids 1.1 6.2
Accountability 100.0 565.9

The results given in this Table are summarised ffafle 7 of the original report.

Table 7.2.1-62 Characterisation of solvent washesd extracts following application of**C-ethofumesate
to ryegrass (treatment 1x rate) before acidic hydrlysis of the tissue extracts — day 7 (results

expressed as % total activity recovered)

1x, day 7
TRR [mg a.s. equiv./kg] = 47.62
Compound (ethofumesate) % TRR | mglkg
Surface washes
H20 wash 53.6 25.52
Ethofumesate 52.4 24.95
Origin - -
NC 20645 - -
NC 8493 0.6 0.29
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1x, day 7
TRR [mg a.s. equiv./kg] = 47.62
Compound (ethofumesate) % TRR mg/kg
NC 9607 - -
Unknowns (polar) - -
Remainder 0.6 0.29
DCM wash 17.3 8.24
Ethofumesate 16.0 7.62
Origin - -
NC 20645 - -
NC 8493 0.6 0.29
NC 9607 - -
Remainder 0.7 0.33
Conventional tissue extracts
ACN extract 18.8 8.95
ACN/H20 (3/1; viv) extract 0.4 0.19
Combined extracts 19.2 9.14
Ethofumesate 125 5.95
Origin 1.9 0.90
NC 20645 1 0.48
NC 8493 1.2 0.57
NC 9607 0.4 0.19
Unknown (definite polar peak) 2.1 1.00
Remainder 0.1 0.05
H20 extract 0.1 0.05
Solids 9.8 4.67
Total identified 84.7 40.33
Total characterised 55 2.62
Total analysed 90.2 42.95
Solids 9.8 4.67
Accountability 100.0 47.62

The results given in this table are summarised fAgpendix 17 of the original report.

Table 7.2.1-63 Characterisation of solvent washesmd extracts following application of**C-ethofumesate
to ryegrass (treatment 1x rate) before acidic hydrlysis of the tissue extracts — day 28 (silage
stage) (results expressed as % total activity receved)

1x, day 28
TRR [mg a.s. equiv./kg] = 3.01
Compound (ethofumesate) % TRR | mg/kg
Surface washes
H20 wash 9.3 0.28
Ethofumesate 8.0 0.24
Origin - -
NC 20645 1.2 0.04
NC 8493 - -
NC 9607 - -
Unknowns (polar) - -
Remainder 0.1 <0.01
DCM wash 14.8 0.45
Ethofumesate 145 0.44
Origin - -
NC 20645 - -
NC 8493 0.3 0.01
NC 9607 - -
Remainder <0.1 <0.01
Conventional tissue extracts
ACN extract 37.7 1.13
ACN/H20 (3/1; viv) extract 32.2 0.97
Combined extracts 69.9 2.10
Ethofumesate 4.4 0.13
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1x, day 28
TRR [mg a.s. equiv./kg] = 3.01
Compound (ethofumesate) % TRR mg/kg
Origin 60.3 1.82
NC 20645 - -
NC 8493 1.3 0.04
NC 9607 - -
Unknown (definite polar peak) 1.7 0.05
Remainder 2.2 0.07
H20 extract 1.7 0.05
Solids 4.3 0.13
Total identified 29.7 0.89
Total characterised 66.0 1.99
Total analysed 95.7 2.88
Solids 4.3 0.13
Accountability 100.0 3.01

The results given in this table are summarised fAgpendix 17 of the original report.

Table 7.2.1-64 Characterisation of solvent washesd extracts following application of*“C-ethofumesate
to ryegrass (treatment 1x rate) before acidic hydrlysis of the tissue extracts — 16 weeks
(maturity) (replicate B) (results expressed as % t@l activity recovered)

1x, 16 weeks, maturity

TRR [mg a.s. equiv./kg] =

1.09

Compound (ethofumesate) % TRR | mg/kg
Surface washes

H20 wash 24.2 0.26
Ethofumesate 12.1 0.13
Origin - -

NC 20645 4.1 0.05
NC 8493 6.4 0.07
NC 9607 - -
Unknowns (polar) - -
Remainder 1.6 0.02
DCM wash 2.2 0.02
Ethofumesate 1.1 0.01
Origin 0.1 <0.01
NC 20645 0.3 <0.01
NC 8493 0.3 <0.01
NC 9607 0.3 <0.01
Remainder 0.1 <0.01
Conventional tissue extracts

ACN extract 42.6 0.46
ACN/H20 (3/1; viv) extract 12.4 0.14
Combined extracts 55.0 0.60
Ethofumesate - -
Origin 36.1 0.39
NC 20645 15.7 0.17
NC 8493 - -

NC 9607 2.3 0.03
Remainder 0.9 0.01
H20 extract 10.3 0.11
Solids 8.3 0.09
Total identified 42.6 0.46
Total characterised 49.1 0.54
Total analysed 91.7 1.00
Solids 8.3 0.09
Accountability 100.0 1.09

The results given in this table are summarised fAgpendix 17 of the original report.
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Distribution of activity after enzymatic or acidic hydrolysis of polar compounds/fraction

Because of the predominance of the polar radioaaomponents (which were not resolved from theimrig
the normal phase TLC system used, nor from theestlfront of the reversed-phase TLC or HPLC systems
used), hydrolysis experiments were conducted toacierize the radioactivity. Selected tissue etsravere
subjected to enzymatic and acidic treatment in otdedetermine if the polar components were thelltesf
conjugation of the herbicide or its main metabslite

Treatment with 3-glycosidase activities ([3-glucasi or 3-galactosidase) did not affect the propustof polar
radioactive components and no obvious signs ofrjagation were observed. Therefore the conjugatesmast
likely no O-glucosides. However acid hydrolysis thé polar fraction using 2 M HCI or 6 M HCI yielded
components identified as NC 9607, NC 8493 and N&30 Thus the unidentified polar components arg-ac
labile and can be transformed to discrete moidairgginating from the parent pesticide or its closetabolite
derivatives.

At silage stage and at maturity, polar metaboliteBssue extracts were also hydrolysed using 6 ®.HThe
distribution of ethofumesate and its metaboliteshia different extracts is given in Table 7.2.14&% Table
7.2.1-66. Table 7.2.1-67 akhler! Verweisquelle konnte nicht gefunden werdensummarise the identified
metabolites and how they occurred in the sampdilade stage and the mature sample (either freqigated or
fibre bound).

Table 7.2.1-65 Characterisation of solvent washesd extracts following application of*“C-ethofumesate
to ryegrass (treatment 1x rate) after acidic hydraysis of the tissue extracts (6 M HCI, 18 h under
reflux) — day 28 (silage stage)

1x, day 28
TRR [mg a.s. equiv./kg] = 3.01
Compound (ethofumesate) % TRR | mgl/kg
Surface washes
H20 wash 9.3 0.28
Ethofumesate 8.0 0.24
Origin - -
NC 20645 1.2 0.04
NC 8493 - -
NC 9607 - -
Unknowns (polar) - -
Remainder 0.1 <0.01
DCM wash 14.8 0.45
Ethofumesate 14.5 0.44
Origin - -
NC 20645 - -
NC 8493 0.3 0.01
NC 9607 - -
Unknowns (polar) - -
Remainder 0.0 0.00
Conventional tissue extracts
Combined extracts (ACN + ACN/H20) 69.9 2.10
DCM phase 14.6 0.44
Ethofumesate 11.2 0.34
NC 20645 0.7 0.02
NC 8493 0.9 0.03
NC 9607 0.7 0.02
Other unknown (bright green pigment fraction) 0.3 .010
Unknown (remainder) 0.8 0.02
Aqueous phase (subjected to acidic hydrolysis) 55.3 1.66
DCM phase (after hydrolysis) 52.1 1.57
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1x, day 28
TRR [mg a.s. equiv./kg] = 3.01
Compound (ethofumesate) % TRR mg/kg
Ethofumesate - -
NC 20645 9.8 0.30
NC 8493 2.7 0.08
NC 9607 39.6 1.19
Unknown (polar) - -
Aqueous phase (remainder) 3.2 0.10
H20 extract 1.7 0.05
Solids 4.3 0.13
Total identified 89.6 2.70
Total characterised 6.1 0.18
Total analysed 95.7 2.88
Solids 4.3 0.13
Accountability 100.0 3.01

The results given in this table are summarised ffatle 13 of the original report.

Table 7.2.1-66 TRR values and distribution of panet compound and metabolites in ryegrass foliage
following application of *“C-ethofumesate to sugar beets (treatment 1x rateftar acidic
hydrolysis (6 M HCI, 18 h reflux) — maturity (replicate B); HPLC analysis

1x, maturity
TRR [mg a.s. equiv./kg] = 1.09
Compound (ethofumesate) % TRR | mg/kg
Surface washes
H20 wash 24.2 0.264
Unknown (polar, eluting with HPLC solvent front) 37. 0.080
Ethofumesate 8.6 0.094
NC 20645 4.6 0.051
NC 8493 3.3 0.036
NC 9607 0.3 0.004
DCM wash 2.2 0.024
Origin (unresolved radioactivity on TLC plate) 0.1 .001
Ethofumesate 1.1 0.012
NC 20645 0.3 0.003
NC 8493 0.3 0.003
NC 9607 0.3 0.004
Unknown (remainder) 0.1 0.001
Conventional tissue extracts
Combined extracts (ACN + ACN/H20) 55.1 0.601
DCM phase 175 0.191
Ethofumesate 7.9 0.086
NC 20645 1.9 0.021
NC 8493 1.0 0.011
NC 9607 4.6 0.050
Other unknown (bright green pigment fraction) - -
Unknown (remainder) 2.1 0.023
Aqueous phase (subjected to acidic hydrolysis) 37.6 0.410
Ethofumesate - -
NC 20645 6.2 0.068
NC 8493 4.2 0.045
NC 9607 24.0 0.262
Unknown (remainder) 3.2 0.035
H20 extract (after hydrolysis) 10.3 0.112
Unknown (polar, eluting with solvent front) 0.3 0D
NC 20645 1.7 0.019
NC 8493 1.2 0.013
NC 9607 6.4 0.070
Unknown (remainder) 0.8 0.008
Solids1 8.2 0.090
Exhaustive extraction (1 M HCI)
Solids 1 | 8.2 | 0.090
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1x, maturity
TRR [mg a.s. equiv./kg] = 1.09
Compound (ethofumesate) % TRR mg/kg
Acid extract after partitioning 4.8 0.052
DCM extract 1.7 0.019
Origin (unresolved radioactivity on TLC plate) <0.1 <0.001
NC 20645 0.1 0.001
NC 8493 1.2 0.013
NC 9607 0.4 0.005
Unknown (remainder) <0.1 <0.001
Solids 2 1.7 0.019
Total identified 79.6 0.868
Total characterised 18.7 0.203
Total analysed 93.5 1.019
Solids 1.7 0.019
Accountability 100.0 1.090

The results given in this table are summarised ffatle 14 of the original report.

Table 7.2.1-67 Examination of the nature of the mioactivity in metabolite fractions from ryegrass bliage
at silage stage (treatment 1x rate) expressed asttal activity recovered

. Ryegrass

Sampling event 1x, day 28

before hydrolysis* after hydrolysis*
TRR % mg/kg % mg/kg

100.0 3.01 100.0 3.01
Ethofumesate (parent compound) 26.9 0.81 33.7 1.01
NC 8493 1.6 0.05 1.2 0.04
NC 8493 conjugated - - 2.7 0.08
NC 9607 - - 0.7 0.02
NC 20645 1.2 0.04 1.9 0.06
NC 20645 conjugated# - - 49.4 1.49
Total identified 29.7 0.89 89.6 2.70
Unknown (discrete peak) 1.7 0.05 0.3 0.01
Unknown (non-resolved from origin/solvent front) 0.8 1.82 - -
Remainder 2.3 0.07 0.9 0.03
Not analyzed 1.7 0.05 4.9 0.15
Total characterized 66.0 1.99 6.1 0.18
Solids (bound fibre residue) 4.3 0.13 4.3 0.13
Accountability 100.0 3.01 100.0 3.01

*  before/after hydrolysis of polar fraction presémthe acetonitrile and acetonitrile/water extrgefraction containing the conjugates)
# identified as NC9607 after acidic hydrolysis,differentiation possible if formed from conjugatednon-conjugated

NC 20645

Table 7.2.1-68 Examination of the nature of the mioactivity in metabolite fractions from mature
ryegrass foliage (treatment 1x rate) expressed as %tal activity recovered

Sampling event

Ryegrass

1x, maturity (replicate B)

before hydrolysis* after hydrolysis*
TRR % mg/kg % mg/kg

100.0 1.090 100.0 1.090
Ethofumesate (parent compound) 13.2 0.144 17.6 20.19
NC 8493 6.7 0.073 4.6 0.050
NC 8493 conjugated - - 5.4 0.058
NC 8493 fibre bound 1.2 0.013 1.2 0.013
NC 9607 2.6 0.033 5.2 0.058
NC 9607 fibre bound# 0.4 0.005 0.4 0.005
NC 20645 20.1 0.218 6.8 0.074
NC 20645 conjugated## - - 38.3 0.418
NC 20645 fibre bound 0.1 0.001 0.1 0.001
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Total identified 44.3 0.487 79.6 0.868
Unknown (non-resolved from origin/solvent front) 6.3 0.392 7.7 0.084
Remainder 2.6 0.028 6.2 0.067
Not analyzed 15.1 0.163 4.8 0.052
Total characterized 53.9 0.583 18.7 0.203
Solids (bound fibre residue) 1.7 0.019 1.7 0.019
Accountability 100.0 1.090 100.0 1.090

*  before/after hydrolysis of polar fraction presé@nthe acetonitrile and acetonitrile/water extrgcfraction containing the conjugates)
# identified after exhaustive extraction, precuisauld be NC9607, NC20645 or a conjugate of NC3064
## identified as NC9607 after acidic hydrolysis,differentiation possible if formed from conjugatednon-conjugated NC 20645

Acidic hydrolysis transformed the main amount af golar radioactivity (which was either non-resolfeom
the origin using normal phase systems or eluted thi¢ solvent front using reverse phase systemdijstoete
known moieties. The decline of the polar fractiomrelated with an increase of the concentratiometabolites
NC 9607 and NC 8493 indicating that these metad®lit or in the case of NC 9607 its carboxy analogue
NC 20645 - are present in conjugated forms. Smalbunts of NC 8493 may also result from the acidic
decomposition of parent compound ethofumesate. s,Tith the help of an acidic hydrolysis step, the
predominant amount of the ethofumesate relateduesiin ryegrass can be assigned to four compdpadsnt
ethofumesate and metabolites NC 8493, NC9607 an@M@59). Metabolites NC 9607 and NC 20645 are

inter-convertible; the presence of acid favoursftitenation of NC 9607.

IV. Conclusions
The total residue in ryegrass is represented by émmpounds: Parent ethofumesate and the metabolite
NC 9607, NC 8493 and NC 20645, of which the twaeelatvere detected in free and conjugated forms. The
conjugates were mainly detected in the samplesdelll at later time points (silage stage and mgjuind can
be hydrolysed with 6 M hydrochloric acid. The ma@sidue in the mature sample consisted of metaboli
NC 20645, mainly in conjugated form, followed byrgrat ethofumesate and metabolite NC 8493 in frek an
conjugated form. Metabolite NC 9607 representety @an minor proportion. (The high concentration of
metabolite NC 9607 after acidic hydrolysis can Weibaited to the fact that cleavage of the conjagat
NC 20645 leads to metabolite NC 9607 due to aainddecular condensation when applying acidic caomlit

Based on the metabolites identified the following Btabolic routes were deduced

- Cleavage of the ethoxy side chain, with hydrotiglaat the 2 position, to give NC 8493.

- NC 8493 can either undergo conjugation to givieipmetabolites, or oxidation to the lactone NC B60

- The lactone ring of NC 9607 opens to the acid 20645 which can also undergo conjugation to giviapo
metabolites.

On the basis of the results of this study it isateded that the metabolism dfC]-ethofumesate in ryegrass is
well understood and is identical to the metabolssugar beet. A common metabolic pathway is shawn

Figure 1.

Supportive studies (studies which are used to stipipe metabolic pathway elucidated for plant mees):

B.7.2.1.3.0nion

B.7.2.1.3.10nion metabolism 7 (supportive information)

This study was submitted and evaluated for theificdusion of ethofumesate on Annex |.

Report: KCA 6.2.1/01
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Adcock, J. W.; Warner, P. A., Challis, |. R.;1976

M-155236-01
Title: THE METABOLISM OF“C-ETHOFUMESATE IN THE ONION
Report No: A82959
Document No: M-155236-01-1
Guidelines: Deviation not specified
GLP/GEP: No; study performed prior to GLP

I.  Summary
The metabolism of ethofumesate was investigatedriion after a pre-emergence treatment witfCJF
ethofumesate at an application rate of 2 kg a.s.ftte position of the radiolabel was not reporteayever it is
assumed that the active substance used was [pbér}ic]-ethofumesate.
Plant samples were taken at 22, 30, 40, 50, 6080,090, 100, 110, 120 and 162 days (harvest) atatment.
Samples were washed free of soil and stored aC-12til analysis.
Whole plants were homogenised in methanol (3 x &), the fibre being filtered off and re-homogenisethe
extract was concentrated to low volume for chromitphic analysis. The radioactivity in the extsaatas
determined by liquid scintillation counting (LSQ)cathe non-extracted radioactive residues weregméaied by
combustion and LSC of the sub-samples of the ebelaplant residues. Plant extracts form sampléeated
between 22 and 80 days were analysed by normakephi€ using a number of different solvent systems.
Identification of the metabolites was done by corgman with the position of unlabelled standardsliggipto the
TLC plates and detected by viewing the TLC platdaunUV light at 254 nm. The position of the raditbae
components was determined by use of a radio-scatimeeamount of each spot was determined by daspthie
radioactive spot from the TLC plate and liquid sitletion counting of the extract.
Acidic hydrolysis of polar material was carried dytremoving the area from the TLC plate and bgilim 6 M
hydrochloric acid for 1 hour. The resulting sabutiwas then liquid-liquid partitioned with ethyledate and the
extracts analysed by LSC and TLC.
The TRR in the onion plants reached a maximum &fedays (3.2 mg/kg) and decreased thereafter tiith.
At harvest (day 162) the TRR in the whole plantcacted for only 0.025 mg/kg (80% of the residue
(0.02 mg/kg) was extractable - but due to the lesidue level no further identification/charactetima of the
residue was performed - and 20% (0.005 mg/kg) wamgaed to fibre bound residue).
Identification of metabolites was performed in gamples collected 22 to 80 days after the treatnsantples
collected at later time points showed insufficiaativity (too low residue levels) for identificatio
In the respective sample extracts three compourate wlentified: parent ethofumesate, metabolite 20645
(ethofumesate-carboxylic acid = ring-opened NC 96@rAd a conjugate of metabolite NC 20645. The
elucidation of the exocon of the conjugate wasead after acidic hydrolysis with 6 M HCI. The mdiéied
hydrolysis product was metabolite NC 9607. Sin€29%07 is a lactone which cannot form conjugatesas
concluded that the exocon has to be metabolite 08242 which was immediately transformed to NC 969 a
intramolecular condensation step in the presentieeodcid.

The TRR values and the distribution of the radivétgtare shown in the following table:
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Table 7.2.1-69 Distribution of radioactivity in the samples of onion (part 1)

Sampling day
(day after treatm.) 22 30 40 50 60 70
TRR % mg/kg | % mg/kg | % mg/kg | % mg/kg | % mg/kg | % mg/kg
100.0 | 1.34 | 100.0f 1.55| 100.p 2.96 10q.0 3.18 100.0M6 1| 100.0| 0.96
Ethofumesate 41.2| 0.55| 39.9 0.6 42B 125 594 91)855.7 | 059 | 39.8 | 0.38
NC 20645 255 | 0.34| 19.3| 0.30] 46.Q 136 186 0.%9 .8200.22 | 335 | 0.32
NC 20645, conj.* 5.2 0.07] 129 0.200 8.5 025 17)0.540 (189 | 0.20 | 23.0| 0.22
unknown 255 | 034 | 245| 0.38] - - - - - - - -
Total identified 719 | 096 | 72.1| 1.12| 96.8 286 95/03.02 | 953 | 1.01 | 96.3| 0.92
Total characterised 255 0.34 245 0.38 - - - - - - |- -
Solids 2.6 0.04 | 34 0.05 3.2 0.10 5.0 0.1 4.7 0.08.7 0.04
Accountability 100.0| 1.34 | 100.0 1.55 1000 2.96 .0003.18 | 100.0] 1.06 | 100.0 0.96

- not detected
* identified as NC 9607 after acidic hydrolysis
Remark: recalculation of radioactive residue infhe TRR was done based on residues results ikgng/

Table 7.2.1-70(cont'd): Distribution of radioactivity in the samples of onion (part 2)

Sampling day 80 90** 100** 110%* 120%* 162+

(day after treatm.)

TRR % mg/kg | % mg/kg | % mg/kg | % mg/kg | % mg/kg | % mg/kg
100.0 | 0.89 100.00 0.09 100.0 0.0§ 100.0 0.97 1Jmm7 100.0( 0.025

Ethofumesate 11.2 0.10

NC 20645 124 | 0.11

NC 20645, conj.* 69.7 | 0.62

unknown - -

Total identified 93.3 0.83

Total characterised - - 88.9| 0.08 87.1 0.0 85|7 060.| 89.6 [ 0.06 80.0 | 0.02(

Solids 6.7 0.06 11.1] 0.01 12.5 0.01 1483 0.01 10.0.01 20.0 | 0.005

Accountability 100.0| 0.89 100.0 0.09 100{0 0.08 .0000.07 100.0( 0.07 100.0 0.025

- not detected

* identified as NC 9607 after acidic hydrolysis

** samples were extracted, but insufficient actiwitas present for identification

Remark: recalculation of radioactive residue inf4he TRR was done based on residues results ikgng/

B.7.2.1.4Tobacco

B.7.2.1.4.1Tobacco metabolism 8 (supportive information)

This study was submitted and evaluated for theifidusion of ethofumesate on Annex I.

Report: KCA 6.2.1 /02
Warner, P. A.; Adcock, J. W.; 1977
M-155240-01
Title: METABOLISM OF ETHOFUMESATE IN TOBACCO
Report No: A82963
Document No: M-155240-01-1
Guidelines: Deviation not specified
GLP/GEP: _no

I.  Summary
The metabolism of [phenyl-UL*C]-ethofumesate in tobacco was investigated follmsoil application and
foliar application. The soil application, as wed #ne foliar application (application to the leaw#she plants
using a syringe), was done at BBCH 14-16 (4-6 &ade) at an application rate of 2 kg a.s./ha.sthdies were
conducted in the greenhouse.
Whole plants without roots were sampled 7, 1568090 and 120 days after the application.
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The plants were chopped and homogenised in methéueofibre was filtered off and the process repaatThe
radioactivity in the extracts was determined by L&®@ in the non-extracted residues by combustiohL&C.
Concentrated extracts were analysed by TLC. Theitipp and quantity of the radiolabelled componemts
determined using a radio-scanner. Identificatibthe radiolabelled components was done by compangth
unlabelled standards applied to the TLC platesidiadydrolysis of polar material was carried oytremoving
the area from the TLC plate and boiling in 6 M hyahloric acid for 1 hour. The resulting solutiormav
partitioned by liquid-liquid extraction with ethglcetate and the extracts were analysed by LSC b@d Prior

to TLC analysis some plant extracts were purifigetdlumn chromatography.

The TRR for the soil treated plants was found hgjladter 7 days and decreased over time to 1.2graj/klay
120. In the foliar treated plants the residue lewere consistently lower than in the soil treghshts and were
highest after 15 days (5.6 mg/kg) and then decdeasth time to 0.82 mg/kg at day 120.

Ethofumesate was extensively metabolised in tobéalbomwing uptake from the soil and absorption froeaf
surfaces. The metabolic pathway was consisterwemst the two application techniques with conjugated
NC 20645 (0.28-1.87 mg/kg) and conjugated NC 849305-1.05 mg/a.s. equiv./kg) being the major
components 7 days after application and afterwamden-conjugated NC 20645 (ring opened NC 9607) was
detected only at one interim sampling point (15sjay each study with an amount of 0.2-0.4 mgkgsiiv./kg.
Parent ethofumesate was detected in the extradteecfamples collected up to 90 days, however @nedsing
percentages.

The exocons of the conjugates were identified adteidic hydrolysis with 6 M HCIl. Under the acidic
conditions, the exocon NC 20645 was immediatelgsfiarmed to NC 9607 by an intramolecular condeosati
step. Exocon NC 8493 was stable under the acatiditions.

The TRR values and the distribution of the radivégtare shown in the following table:

Table 7.2.1-71 Distribution of radioactivity in the extracts of tobacco after soil application

Sampling event (day) |7 15 30 60 90 120

% mg/ | % mg/ | % mg/k | % mg/k | % mg/k | % mg/k
TRR kg kg g g g g

100.0|{10.3 [100.0|4.6 100.0| 3.8 100.011.94 [100.0|2.79 [100.0|1.20
Ethofumesate* 58.3 |6.0 453 |21 39.7 |15 222 |043 |47 0.13 |- -
NC 20645, conj. ** 11.7 1.2 302 |14 27.8 |1.05 |144 |0.28 |67.0 |1.87 [83.3 |1.00
NC 8493, conj. ** - - 10.8 |0.5 21.2 |0.8 541 |1.05 |14.3 |0.40 [4.2 0.05
NC 20645*** - - 4.3 0.2 - - - - - - - -
unknown 30.1 (3.1 2.2 0.1 - - - - - - - -
Total identified 69.9 |7.2 90.5 |4.2 88.7 (3.4 90.7 |1.76 |86.0 |2.40 [87.5 |1.05
Total uncharacterised |30.1 |3.1 2.2 0.1 6.6 0.25 |- - 6.5 0.18 |- -
Solids - - 7.3 0.3 4.8 0.18 |9.3 0.18 |75 0.21 |125 |0.15
Accountability 100.0|10.3 [100.0|4.6 100.0| 3.8 100.0/1.94 [100.0|2.79 |100.0|1.20

not detected

* identified by TLC (toluene-ethyl acetate 4/1yyv/

** jdentified as exocon after acidic hydrolysisNEHCI, under reflux 1 hour) and following extragtiavith ethyl acetate by TLC
(toluene/ethyl acetate 4/1; viv)

*** jdentified after treatment with cold 2 M HCI fdl hour and following extraction with ethyl acetdly TLC (toluene/ethyl acetate
4/1; viv)

Remark: recalculation of radioactive residue inPthe TRR was done based on residues results ikgng/
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Table 7.2.1-72 Distribution of radioactivity in the extracts of tobacco after foliar application

Sampling event (day) | 7 15 30 60 920 120

% mg/k | % mg/k | % mg/k | % mg/k | % mg/k | % mg/k
TRR g g g g g g

100.0] 5.1 100.0 5.6 1000 292 100.0 0.94 1Q00.00 0{9100.0| 0.82
Ethofumesate* 725 3.7 539 3.0 360 105 3119 030 - - -
NC 20645, conj.** 9.8 0.5 12.6| 0.7 342 1.0p 4044.380|52.2 | 0.47| 43.9| 0.36
NC 8493, conj.** 13.7 | 0.7 18.0/ 1.0 178 052 20j2.190|22.2 | 0.20| 8.5 0.07
NC 20645*** - - 7.2 0.4 - - - - - - - -
unknown 3.9 0.2 7.2 0.4 7.9 0.23 - - 144 0.13 35.08.29
Total identified 96.1 | 4.9 916/ 5.1 88.0 257 92)6.870|74.4 | 0.67| 52.4| 0.43
Uncharacterised 3.9 0.2 7.2 0.4 7.9 0.23 - - 14.4130| 35.4 | 0.29
Solids - - 1.3 0.1 4.1 0.12| 7.4 0.0Y 114 0.10 12.0.10
Accountability 100.0f 5.1 100.0 5.6 1000 2.9 10pM94 | 100.0f 0.90| 100.0 0.82

not detected
* identified by TLC (toluene/ethyl acetate 4/1yy/
** jdentified as exocon after acidic hydrolysisNBHCI, under reflux 1 hour) and following extraatiaith ethyl acetate by TLC
(toluene/ethyl acetate 4/1; viv)
*** jdentified after treatment with cold HCI (2 Mpr 1 hour and extraction with ethyl acetate by T{t@uene/ethyl acetate 4/1; v/v)
Remark: recalculation of radioactive residue inPthe TRR was done based on residues results ikgng/

B.7.2.1.5.Summary of the metabolism of ethofumesate in plants

Metabolism of ethofumesate was investigated in @mod tuber vegetables (sugar beet and onions)alsere
(ryegrass) and leafy crops (tobacco) following agtion of [“C-benzene]- or *fC-methylsulfonyl]-
ethofumesate. Application was conducted either psesemergent or a post-emergent spray. The apiolic
rate in the sugar beet studies ranged betweenaph®2.0 kg a.s./ha and between 2.0 and 2.1kfha.in the
other crops. Comparison of pre-and post-emergeatrtrent revealed that ethofumesate is taken-upwia and
leaves. The metabolism in the plants is indepenfilent the route of uptake.

The most recent studies on sugar beet (Chaple®992; M-155247-01, Caley, C. Y.; Chapleo, S.; HalgvwA.;
1994; M-161455-01 and Hennecke, D., 2003, GAB-0@BY and on ryegrass (Chapleo, S.; 1992; M-155248-
01) show a conclusive picture on the metabolic bieha of ethofumesate. Two additional studies ogasibeet
and the studies on onion and tobacco were condmdémte the implementation of GLP certificates and
therefore considered as supportive data only. Hewehese studies are in very good agreement Wwithzi P
studies and confirm the results of these studieszelheless, the metabolism study which should rctve
cereal group was conducted on ryegrass and therefrinformation on cereal grains is available frins
study.

The major metabolic pathway for ethofumesate imfglavas identified as follows:
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« cleavage of the ethoxy side chain, with hydroxglatat the 2 position to give metabolite NC 8493
(ethofumesate-2-hydroxy = 2,3-dihydro-2-hydroxy-8ithethylbenzofuran-5-yl methanesulfonate).
e This metabolite can either undergo conjugationite golar metabolites or oxidation to the lactone
NC 9607 (ethofumesate-lactone = 2,3-dihydro-3,3edhyl-2-oxobenzofluran-5-yl methanesulfonate).
e The lactone ring opens to the carboxylic acid N64&3(ethofumesate-carboxylic acid = 2-(2-hydroxy-
5-methanesulfoxyphenyl)-2-methyl propionic acid)iethcan also undergo conjugation to give polar
metabolites.
The lactone NC 9607 and the carboxy analogue N@2@@e inter-convertible and depending on the antbie
conditions, either one or the other metabolite pikdominate. Under acidic conditions, metabadlit@ 20645
is converted to metabolite NC 9607 by an intramaleacring closure.
Cleavage of the molecule under release of methphenfc acid was excluded in two sugar beet stugiéisg
two different chromatographic systems (TLC and T.LHhe extraction and analysis processes were atalid
beforehand with a radiolabelled reference compo@f@-MSA). Recoveries of MSA were above 97% and
confirmed that the compound would be detectedia§ent.
According to the GLP studies, the extractability raflioactive residues was high in sugar beet shaots
ryegrass; surface wash and conventional solvena@idn released between 86.4-99.9% of the tothbeative
residue. If an additional exhaustive extractiomp stéth hydrochloric acid was applied, the extrast&fficiency
was always >90%. Exhaustive extraction releaseargéiy the known moieties NC 8493 and NC 9607. The
extractability in roots was generally lower dughe high sugar and starch content of the tissueeitlgeless, in
the most recent sugar beet study (Caley, C. Y.pEa S.; Haswell, A.; 1994; M-161455-01), 75.8798. of
the radioactivity was released by conventional sat\extraction.
Identification rates were always high in samplelected early after the treatment with parent ethoésate
being the predominant residue. However, ethofutees@tabolised rather quickly and an increasinguarnof
polar components (a polar fraction that was elwtéth the solvent front in reversed phase chromatplgic
systems or was not resolved from the origin in rairphase TLC) was detected with time, besides rétab
NC 8493 and NC 20645. Minor amounts of metabolite %07 were also detected in several samples. The
amount of metabolite NC 8493 decreased with timéjcating a further degradation/conjugation. Vigmo
acidic treatment (3 M or 6 M HCI) of the extractstbe polar fraction itself showed that the polampounds
were acid-labile and were transformed to discretewin moieties (NC 8493 and NC 9607). Thus, the mpola
fraction was assigned to conjugates of the metsoNC20645 (the carboxy analogue to metabolite9BI7)
and NC 8493. Under the acidic conditions of thdrblysis, metabolite NC 20645 is immediately coneerto
metabolite NC 9607.
With the help of the acidic treatment, the mainpamtion of the total radioactivity was assignedktmwn
compounds. The following table shows the distidnuof the radioactivity in the mature crops subeet and

ryegrass:
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Table 7.2.1-73 Distribution of the radioactivity in mature sugar beet shoots and ryegrass foliage
expressed as % total activity recovered

Sampling event 1x, maturity (replicate B) | 5x, matuity 1x, maturity (replicate B)

KCA 6.2.1 /05 KCA 6.2.1 /06 KCA 6.2.1 /07

sugar beet (leaves) sugar beet (leaves) ryegraksiége)
TRR % mg/kg % mg/kg % mg/kg

100.0 0.360 100.0 6.600 100.0 1.090
Ethofumesate (a.s.) 0.6 0.002 18.8 1.238 17.6 0.192
Ethofumesate fibre bound 0.2 0.001 - - - -
NC 8493 0.7 0.003 0.9 0.062 4.6 0.050
NC 8493 conjugated 35 0.013 10.9 0.718 5.4 0.058
NC 8493 fibre bound 0.1 0.000 1.3 0.087 1.2 0.013
NC 9607 0.3 0.001 - - 5.2 0.058
NC 9607 fibre bourt 0.2 0.001 0.9 0.062 0.4 0.005
NC 20645 0.6 0.002 - - 6.8 0.074
NC 20645 conjugatéd 71.2 0.256 58.6 3.867 38.3 0.418
NC 20645 fibre bound 0.5 0.002 - - 0.1 0.001
Total identified 77.9 0.280 91.4 6.033 79.6 0.868
Unknown compounds>(5 comp.)| 3.8 0.014 - - 7.7 0.084
Remainder - - 6.3 0.414 6.2 0.067
Not analysed 7.7 0.028 - - 4.8 0.052
Total characterized 11.5 0.041 6.3 0.414 18.7 0.203
Solids (bound fibre residue) 10.6 0.038 2.3 0.153 71 0.019
Accountability 100.0 0.360 100.0 6.600 100.0 1.090

# identified after exhaustive extraction, precursamuld be NC9607, NC20645 or a conjugate of NC3064
## identified as NC9607 after acidic hydrolysis,differentiation possible if formed from conjugatednon-conjugated NC 20645

Very low residues were always detected in matuogsrof sugar beets after application of 1.3-2.@lgyha. The
total radioactive residue ranged between <0.01-t@&g at harvest when considering all studies ootet
(non-GLP and GLP). Due to the low residue leveimaturity, identification of single compounds in tfieal
extracts was very difficult or not possible. Howgudentification of the residues was possible imat sample
of the overdose experiment collected 10 days dfesatment. The nature of the residues in this sanaas
intensively examined - before and after hydrolysdishe extracts - and it was clearly shown thatrésidues in
roots are identical with those of shoots. No extimeiextraction of the bound residues was condydiedever
on the basis of all other experiments; it can bsuaed that additional amounts of the known met&dmli
NC 8493 and NC 9607 could be released.

Analysis of mature roots of the one overdose expenti revealed the presence of parent ethofumesdtligh
amounts of the polar fraction, indicating the preseof the polar conjugates of metabolites NC 20848
NC 8493 besides the parent compound. Thus it wasrskthat the nature of the residue was identicahfiocrop

matrices investigated.
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Table 7.2.1-74 Distribution of the radioactivity in mature sugar beet roots, sampled at maturity
expressed as % total activity recovered

Sampling event 5x, maturity, before hydrolysis
Application rate 6.35 kg a.s./ha 7.5 kg a.s./ha
KCA 6.2.1 /05 KCA 6.2.1 /06
TRR % mg/kg % mg/kg
100.0 0.08 100.0 0.202
Conventional extraction
ACN extract 34.2 0.027 46.4 0.094
Origin (polar fraction) n.a. n.a. 375 0.076
Ethofumesate n.a. n.a. 4.9 0.008
ACN/H,0O extract 18.6 0.015 20.8 0.042
Origin (polar fraction) n.a. n.a. 16.4 0.033
Remainder n.a. n.a. 4.4 0.009
H,O extract 21.3 0.017 8.6 0.017
Total identified - - 4.9 0.010
Total characterized 74.1 0.059 70.9 0.143
Solids (bound fibre residue) 25.9 0.021 24.2 0.049
Accountability 100.0 0.080 100.0 0.202

n.a. not analysed since residue level was too tswliromatographic analysis

Considering the residue levels detected in matugars beet roots at harvest (<0.01-0.03 mg/kg) it be
assumed that the residues in supervised field efudill be even lower when applying ethofumesatmeating
to the intended GAP. Thus most probably, no etinefate related residues will be detectable indbisy or if
only known compounds will be present.

Overall, the plant metabolism studies showed thlatraps under investigation followed the same rheliz
path. Final residues were always dominated by argadction. The polar fraction was acid labile amaild be
converted to the common moiety NC 9607 (major artjoaimd metabolite NC 8493 by vigorous treatmenhwit
hydrochloric acid. Since ethofumesate itself i® @sid-labile under these vigorous conditions (degosition to
NC 8493 is possible), parent compound should baratgd (e.g. by partitioning with dichloromethabefore
the acidic treatment. Since major amounts of naditbNC 8493 were only detected in intermediatewgh
stages it is not necessary to include this metbaili the residue definition for mature crops, adlws its
conjugate which was always a minor metabolite. Thith parent compound ethofumesate and the common
moiety NC 9607 form the relevant residue for ethaodégate in mature crops. Since the common moiet@60z
and NC 20645 are interconvertible, the pH valuehia final extract determines which of the compoutius
analytical target is.

In conclusion, plant metabolism was investigatedtvim crop groups have shown that there is extensive
metabolism of ethofumesate in plants from both @ned post-emergence uses. No significant quantifes
uncharacterised or unidentified metabolites haventfeund. Although the route of metabolism of etimésate
in all crops investigated is very similar it hasb® pointed out that the definition of residue banestablished
for root crops only as the metabolism conductedyagrass gives no information on the metabolisrmeareal
grains. The metabolism of ethofumesate in plantdss very similar to that observed in livestockl aats. The

proposed metabolic pathway in plants is given guFé 1.
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Figure 1 Proposed metabolic pathway of ethofumesate in primary crops
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B.7.2.2.Livestock

The metabolic fate of ethofumesate has also beesiigated in livestock (lactating cows and layivens), in
addition to the rat. Available metabolism studiedivestock are presented in Table 7.2.2-1.

The metabolism studies in livestock showed that rifetabolic pathway of ruminants and poultry areyver

similar. Ethofumesate should be considered asat@aiuble due to a log POW < 3.

Table 7.2.2-1 Summary of metabolism studies in ligtock presented in the first monograph prepared
under Directive 91/414/EEC

Application and sampling details
. Label No of Rate .
Group Species position animals | (mg/kg Duration Commodity | Time Remarks
(days)
bw/day)
Egg Daily
6 0.6 14 Excreta Daily
Laying [YC- Tissue After sacrifice
Hens - -
poultry benzene] Egg Twice daily
13 0.78 10 Excreta Daily
Tissue After sacrifice
Milk Twice daily
1 0.3-0.36 7 #J””e and | oyt 1and7
aeces
[YC- Tissue After sacrifice
Cow - - -
benzene] Milk Twice daily
Urine and .
1 5 4 Dail
Lactating faeces Y
ruminants Tissue After sacrifice
Milk Not analysed
Urine and .
14 Dail
Sheep L c 1 0.2 1 faeces Y _
enzene] After sacrifice
Tissue (4 days after
dosing)

B.7.2.2.1.Poultry

Ethofumesate is authorized for use on beet cropseSugar beet tops may be fed to poultry two bwadism
studies were conducted to investigate the fateéhaffemesate related residues in poultry matriCezese studies
were submitted and evaluated during the AnnexIuBion process and were considered acceptablerefbine,
no additional data was considered necessary.

However to increase the readability and comprebditgiof the present dossier section, main datd eesults
(on the basis of normalized recoveries) of the mesént (and most conclusive) study are summaiizete
following paragraph. The previous hen study is dorigfly summarized since it confirms the resultshe more
recent study.
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B.7.2.2.1.1Metabolism in Poultry 1

Studies submitted and evaluated for the first inclusion of ethofumesate on Annex I:

Report KCA 6.2.2 I | 002
M-155246-01
Title: THE METABOLISM OF'C ETHOFUMESATE IN LAYING HENS
Report No: A82969
Document No(s): Report includes Trial Nos.:
SMS 297/920431
TOX 90542
M-155246-01-1
Guidelines: USEPA (=EPA): Subdiv. O, 171-4;Deviation not specified
GLP/GEP: yes
I.  Summary

The metabolism and excretion of ethofumesate were investigated with [pher{§GlJ&thofumesate in laying

hens as a model for poultry. Six hens were orally dosed once for 14 consecutive days at a rate of 1 mg
a.s./bird/day which corresponded to a feeding level of approx. 9-10 mg a.s./kg dry feed/day. The animals were
sacrificed within 24 hours after the last administration. Total radioactive residues (TRR) were determined daily

in the eggs and excreta, and at sacrifice in the dissected organs and tissues (thigh and breast muscle, fat, liver,
skin and the gastro-intestinal tract and contents). At sacrifice, mean concentrations of radioactivity in the edible
tissues were always below the limit of detection (0.01 mg/kg) except for the liver, where a mean concentration of
0.03 mg/kg was detected. Therefore only liver and excreta were extracted and analysed for parent compound and

metabolites.

Recovery and Elimination of Radioactivity

A mean total of 85.8% of the total dose was recovered in the excreta and the cage wash. The rate of excretion
was rapid with a mean of 82.5% of the dose being eliminated during 0-24 hours after the first dose. At sacrifice,
the mean radioactive residues in the organs and tissues were calculated to be less than 0.1% of the total dose.

Residues in eggs were negligible and were also far below 0.1% of the dose.

Total Radioactive Residues in Eggs, Organs and Tissues

Concentrations of radioactivity in the pooled egg samples collected during the 14 day dosing period were always
below 0.01 mg/kg (0.003 mg/kg or less). At day 8 a “plateau level” of 0.003 mg/kg was reached, however due to
the low residue level it is rather difficult to define a clear residue peak (Table 7.2.2-2). Also the mean
concentration of radioactivity in all dissected organs and tissues was always below 0.01 mg/kg, except for liver.
Considering the fact that the real dietary exposure of hens is significantly lower than 10 mg ethofumesate/kg dry
feed, a negligible transfer of ethofumesate related residues in edible matrices can be seen expected. The
distribution of radioactivity in matrices of laying hen administered with an average daily dose of 1'0-mg

ethofumesate per day on fourteen consecutive days is presented in Table 7.2.2-2.

Table 7.2.2-2 Time course of total radioactivity in eggs following oral administration of 14 daily doses of
“C-ethofumesate at a dose rate of 1 mg/bird/day (mean of 6 birds)

Time after the TRR

first admin. [d] (mg a.s. equivalents/kg)
1 <0.004

2 <0.003

3 <0.003

4 <0.003
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Time after the TRR
first admin. [d] (mg a.s. equivalents/kg)
5 <0.003
6 <0.003
7 <0.003
8 0.003
9 0.003
10 0.003
11 <0.003
12 0.003
13 0.003
14 0.003

Table 7.2.2-3 Residues in eggs, whole blood, mesfthigh and breast), skin, fat, liver and gastrontestinal
tract and gastro intestinal tract contents of layirg hens following oral administration of 14 daily
doses of““C-ethofumesate at a dose rate of 1 mg/bird/day

Radioactivity recovered

(% of dose)

Replicate

1 P 5 3 4 5 6 Mean SD
Egg (day 8) - - - - - - 0.003 -
Whole blood 0.0082 <0.0030 <0.0030 <0.0080 <0.00360.0030 | 0.0039 -
Thigh muscle <0.0101 <0.0099 <0.0094 <0.0096 <M®O09%<0.0098| <0.0098 -
Breast muscle <0.0093 <0.0089 <0.0094 <0.0091 <@.00%0.0093| <0.0092 -
Skin <0.0087| <0.0094 <0.0081 <0.0090 <0.0091 <01008<0.0088| -
Fat <0.0088| <0.0085 <0.0090 <0.0087 <0.0083 <0.008®.0086| -
Liver 0.0300 0.0393 0.0225 0.0337 0.0261 0.0167 2&10 | 0.0081
Gastro intestinal tract (GIT) 0.0616 0.0201 0.041110.0480 0.0285 0.0152 0.0358 0.017y
GIT contents 0.3638 0.1203 0.2003 0.1121 0.1111 54m0 | 0.1603 0.1101

In the organs and tissues, the highest radioagtivincentration was determined in liver (0.0281kgy/ Only
the gastro intestinal tract showed higher radi#gticoncentrations indicating that the last dosaswiot

completely absorbed and distributed.

Metabolism

Since liver was the only organ that showed radigagesidues, extraction and characterization sides was
performed. Liver was subjected to an enzymatictineat before extraction with ethanol. A total & 8% of
the liver radioactivity was extracted from proteamed [3-glucuronidase-treated liver samples, whias w
associated with polar compounds as shown by TLQysisa For further characterization of the residtie
sample was boiled in 5 M HCI for 2 h under reflukhe subsequent ethyl acetate extraction released
approximately 64.6% (0.018 mg a.s. equivalentsi)he liver radioactivity. Approximately half ohis
radioactivity was associated with the metabolit€3 8493 and NC 9607, as shown by TLC and confirmged b
HPLC.

Extraction and analysis of the pooled excreta sasnphowed the presence of ethofumesate, NC 20685, N
9607 and NC 8493. Metabolite NC 20645 was by farrtain constituent and represented approx. 60%eof t

extracted radioactivity.
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B.7.2.2.1.2Metabolism in Poultry 2

This study was submitted and evaluated for the first inclusion of ethofumesate on Annex I:

Report: KCA 6.2.2 /0N | ©09;M-185380-01
Title: Poultry - Metabolism, Distribution and nature of the residues in eggs and edible tissues Code AE

B049913
Report No: C002998
Document No(s): Report includes Trial Nos.:

Tox97227

M-185380-01-1
Guidelines: EU (=EEC): 01/414/EEC; USEPA (=EPA): OPPTS 860.1300;Deviation not specified
GLP/GEP: yes

I.  Summary

The metabolism and excretion HC-ethofumesate was investigated in laying hens as a model for poultry.
Three laying hens were orally dosed with [phenyl-tiC}-ethofumesate of radiochemical purity >98%. The

active substance was administered orally in a gelatine capsule to the hens for 10 consecutive days. The dose, 1.5
mg a.s./bird/day (approx. 0.8 mg/kg bw), was equivalent to approximately 11 to 12 mg/kg in the diet (11.4
mg/kg dry feed), approximately 19x the maximum predicted daily exposure (0.6 mg/kg dry feed, cf. CA 6.4), in
accordance with current international regulatory guidelines.

Excreta, cage washings and eggs were collected at approximately 24 hours after the initial dose and eggs were
collected twice daily. Eggs were divided into yolks and whites.

Approximately 6 hours after administration of the final dose, the hens were sacrificed. At necropsy, liver,
abdominal and subcutaneous fat, skin, skeletal muscle, undeveloped eggs and gastro-intestinal tract were
removed for determination of the distribution and magnitudéGethofumesate residues.

Identification of the metabolite residues was carried out in eggs and edible tissues containing >d&idles

mg/kg, namely in egg yolk, abdominal fat, skin and liver. In addition, a subsample of muscle was investigated,
although its residue level was lower than the trigger value of 0.01 mg/kg.

The radioactive content of the samples was analysed by liquid scintillation counting. Metabolites were
characterised by HPLC and/or TLC.

In egg yolk residues reached a plateau by day 8 of dosing at a concentration of approx. 0.019 mg/kg. The
residue level in egg whites was an order of magnitude lower, with a maximum concentration of 0.002 mg/kg
seen on day 5 of dosing. The highest residue levels in edible tissues were found in the liver (0.095 mg/kg), while
lowest residues were found in muscle (0.007 mg/kg).

Ethofumesate was present in all tissues and was the major residue identified in egg yolk, fat and skin. NC 20645
(the carboxy analogue of NC 9607) was the major residue identified in muscle and liver and was also present in
the skin and egg yolk. NC 9607 (the lactone) was present in all tissues. The hydroxy derivative NC 8493 was
present at low levels in the muscle only. Some unidentified metabolites were also detected at low levels.

The metabolism of ethofumesate in the hen occurs by hydrolysis of the ether bond to form the hydroxy
metabolite NC 8493, which is then oxidized to the lactone derivative NC 9607 which can form the carboxy

analogue NC 20645 due to hydrolytic cleavage of the lactone ring.
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A. Materials

1. Test Material

Il.  Materials and Methods

IUPAC Name 2-ethoxy-2,3-dihydro-3,3-dimethylbenzafw5-yl methanesulfonate
Code name AE B049913

Common name Ethofumesate

Empirical formula C13H1805S

Molar mass 286.3 g/mol

Labelling position

¢ phenyl ring

Specific radioactivity

7.84 MBg/mg = 212 pCi/mg

Radiochemical purity

98.93% by radio-HPLC

Radioactive test substance

Batch 901B-1

Dose level

10 oral doses of 1.50 mg/bird/day = Y2 feed intake/day*

Vehicle

Radiolabelled ethofumesate dissolved incastapplied directly onto ground feec
contained in a gelatine capsule

*mean feed intake: 127.8 + 17.1 g feed/bird/dayamieird weight: 1796 g

2. Test Animals

Species

Laying hen (Gallus gallus domesticus)

Strain

“Isa Brown”

Breeding facility

Hilside Poultry Farm, Newmarket Rlo&oyston

Sex and numbers involved

3 out of 6 hens (basadergg laying record)

Age 18 weeks

Body weight 1.5-2 kg

Identification Study number from DEBRA database

Housing Individually in stainless steel wire mesétatolism (room temperature 20 + 3°C,

automatically illuminated with a 17 h photoperiddlaorescent lighting; relative
humidity 50-56%.)

Feed and water

The hens were allowed water adribind the daily intake of feed was measured.
The diet was standard layers ration obtained frpecil Diet Services, Witham,
Essex.

B. Study Design

Dosing

Radiolabelled ethofumesate was dissolved in a swoélime of acetone to give a concentration of TdgZmL

(2.37 mCi/mL). Appropriate amounts of the dosintuson were applied directly onto ground feed edmed in

a gelatine capsule that absorbed the dosing solufitne capsules were prepared, sealed and udgdadthiout

storage.

Hens were dosed orally with one capsule per dag@aconsecutive days.

Sampling of eggs and excreta

Following administration of the first dose, excratad eggs were collected approximately 24 hours-ipdal

dose and thereafter the eggs only were collectegkbtdaily at the same 24-hour intervals for theation of the

study. The eggs were divided into yolks and whites

Cages were rinsed with distilled water at the tomhexcreta collection and these washings were coetbwith

excreta.

Sacrifice and sampling of organs and tissues

Approximately six hours after administration of tfieal dose the hens were killed by neck extensiod

dislocation of the spinal cord. The following ties were collected and sampled: skin, skeletal lmdisam the

breast and thigh, liver, abdominal fat, any unld&/eloping eggs (from ovary and oviduct) and thstrga
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intestinal tract. Unless analysed immediately, sslimples were stored under deep-frozen conditiarig u

analysis.

Sample preparation

Preparation for measurement of the total radioaatsidue

Aliquots of sample materials of egg yolk, unlaidrdeping eggs, skin, fat, muscle, liver and excfetaluding
cage washings) were diluted with water and solsddliwith SHT (mixture of 10 N sodium hydroxide (200),
Triton X-450 (100 mL), methanol (300 mL) and waféb0 mL)). Sample material of egg white was disect
solubilised in SHT. After solubilisation the samglwere acidified with acetic acid prior to additiof
scintillate.

The gastro-intestinal tract was solubilised in 1INBIOH, following homogenisation. Aliquots were dified
with acetic acid a prior to addition of scintillant

Radioactivity was measured by liquid scintillatioounting with automatic external standard quenchection.
The limit of quantification (LOQ) was for all matgs within <0.0001 mg/kg (egg yolk, white and ureleped)
and 0.0013 mg/kg (liver).

All samples handled for determination of radioaetoontent were initially completed within 4 weekisdose

termination. All samples were stored under deepédn conditions until analysis.

Metabolite analysis

Where a total radioactive residue was 0.01 mg/kdess, no analysis was required. For residues ealbios

trigger value organic extraction was performed @adh extract quantified. Where the extract waswbel
0.01 mg/kg no identification was required, betw&@1 and 0.05 mg/kg, the extract was characterisEade

nature of each of the residues present in the @xtdevels higher than 0.05 mg/kg were identified

The different extracts were (if necessary) conegett and cleaned-up. Qualitative analysis was 8gre_C in
two different solvent systems. ldentification aquhntification was done by HPLC using a UV (224 ram)l a
radioisotope detector. The chromatographic systensisted of a reversed phase column (C18) andltitiag
solvents water (containing 0.1% formic acid) andtanitrile in the gradient mode. Metabolite asgignt was

done by comparison with non-radiolabelled referez@mapounds.
lll.  Results and Discussion

A. Recovery and Elimination of Radioactivity
The distribution of radioactivity in laying henstef administration of an average daily dose ofrigs™‘C-
ethofumesate per bird/day on 10 consecutive dgyseisented in Table 7.2.2-4.

The excreta collected following the first dose owiys combined with cage washings and quantifieshas

Table 7.2.2-4  Residues in eggs, muscle, skin, flater and in the gastro intestinal tract of layinghens
following oral administration of 10 daily doses of-“C-ethofumesate at a dose rate of
1.5 mg/bird/day (mean of 3 replicates), equivalertb 11.4 mg/kg dry feed

Sample TRR Transfer of total residues
[ma/kg]

Egg yolk (steady state: day 8) 0.019 + 0.001 0.002

Egg white (steady state: day 6) 0.002 + 0.002 <0.00

Undeveloped eggs (eggs from ovary/oviduct) 0.024003 0.002
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Sample TRR Transfer of total residues
[mg/kg]

Muscle 0.007 + 0.005 <0.001

Skin 0.020 + 0.006 0.002

Fat, abdominal 0.019 + 0.003 0.002

Fat, subcutaneous 0.016 + 0.003 0.001

Liver 0.095 + 0.034 0.008

Gastro intestinal tract 0.362 + 0.153 0.032

B. Levels and Time Course of Total Radioactive Rediles in Eggs

In egg yolk and white, residue levels of ethofunbesaere detectable within 24 hours after the ihidiase
administration, with residue levels in egg yolk touning to rise to reach a plateau by day 8 of mpsat a
concentration of 0.019 + 0.01 mg/kg. The residnell in egg white was an order of magnitude lowséth a
maximum concentration of 0.002 mg/kg seen on dafydosing.

In undeveloped eggs, the mean concentration ofgthesate-derived residue was 0.024 + 0.03 mg/kgghwh
reflected the residue levels of eggs yolk.

Table 7.2.2-5  Time course of total radioactivityn egg yolk following oral administration of 10 daly
doses of“C-ethofumesate at a dose rate of 1.50 mg/bird/day

. . TRR

;;:2:2321?; t?((je] ﬁgmln. (mg a.s. equiv./kg)
' ) 001 F 002F 003F Mean SD

1 1 <0.001 0.001 <0.001 0.001 <0.001
2 2 0.002 N.S. 0.001 0.002 0.001
3 3 0.003 N.S. 0.003 0.003 <0.001
4 4 0.010 0.005 0.007 0.008 0.002
5 5 0.014 0.011 0.013 0.013 0.002
6 6 0.016 0.011 0.017 0.015 0.003
7 7 0.013 0.016 0.018 0.016 0.002
8 8 0.020 0.018 0.019 0.019 0.001
9 9 0.020 0.017 0.020 0.019 0.002
10 10 0.020 0.019 0.022 0.020 0.002
N.S. = no sample available; SD = standard devi&tiothe calculation of mean value and standardatievi non-rounded values were used.

Table 7.2.2-6  Time course of total radioactivityn egg white following oral administration of 10 daly
doses of“C-ethofumesate at a dose rate of 1.50 mg/bird/day.

. . TRR

:;:gzg&eirr] ﬂ[]de] ,:gmln. (mg a.s. equiv./kg)
' ) 001 F 002F 003F Mean SD

1 1 0.001 0.001 0.001 0.001 <0.001
2 2 0.001 N.S. 0.001 0.001 <0.001
3 3 0.001 N.S. 0.002 0.001 0.001
4 4 0.001 0.002 0.001 0.001 0.001
5 5 0.001 0.001 0.003 0.002 0.001
6 6 0.001 0.001 0.004 0.002 0.002
7 7 0.002 0.002 0.001 0.002 <0.001
8 8 0.001 0.001 0.002 0.001 <0.001
9 9 0.002 0.002 0.001 0.002 <0.001
10 10 0.002 0.003 0.002 0.002 <0.001
N.S. = no sample available; SD = standard deviktiothe calculation of mean value and standardatievi non-rounded values were used.

C. Total Radioactive Residues in Dissected Organsid Tissues
The concentration of the total radioactivity in tiesected organs and tissues at sacrifice is sumedan Table

7.2.2-4. The highest residues of ethofumesate i@nthetabolites were found in the gastro-intestitmatt
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(0.362 mg/kg), followed by residues in liver (0.098/kg), reflecting the significance of these ordgan
excretion and metabolism.

The residue level of liver was followed in decregsorder by those determined in the skin (0.02Ckg)g/
abdominal fat (0.019 mg/kg), subcutaneous fat @®d/kg) and muscle (0.007 mg/kg).

D. Extraction Efficiency of Residues

Egg yolk, abdominal fat and skin:

Homogenised pooled samples of egg yolk, abdomatadrid skin were extracted with hexane overnigB7a€C
by stirring. The remaining solids following hexaextraction were re-suspended and extracted ironitele.
The remaining residues were extracted with methafolr abdominal fat the residues in the solidsewfeund
below the trigger value of 0.01 mg/kg after coni@mal solvent extraction. In an attempt to furtbkaracterise
the remaining residues in egg yolk and skin theesmonding solids were soxhlet extracted with mathaFor
both matrices it was not necessary to further ekti@ resulting remainder since the total residuese found
below the trigger value of 0.01 mg/kg.

The hexane extract was back extracted with aceilenit All acetonitrile extracts and all methanoitracts

resulting from the extraction of the solids werentiined and reduced in volume using a Turbovap.

Muscle and liver:

Homogenised pooled samples of muscle and liver ertr@cted three times with acetonitrile by stigrinAfter
centrifugation the acetonitrile extracts were déednand combined. The solids which remained dfter
acetonitrile extraction were re-suspended and etedawith methanol. In order to extract more agtivesidues
were soxhlet extracted with methanol. For mudeteresidues in the solids were found below theyéigralue
of 0.01 mg/kg and no further extractions were prenfed.

The soxhlet extract of liver was further incubateith protease to attempt to recover any proteinAdou
radioactive residue and followed by addition ofagthl. The remaining residues after protease intbavere
incubated with Helix Pomatia Juice to hydrolyse aagjugates of radioactive residues and followedhdbgition
of ethanol. The remaining solids were extracteith Wil M HCI overnight at room temperature, follangy an
additional extraction under mild alkali conditiof®.1 M NaOH, overnight at room temperature). Théds
after mild alkali extraction were not further extied since the total residues were found at 0.0d/kgn

The combined acetonitrile extract was reduced ilume using a Turbovap and back-extracted with hexan

The acetonitrile extract was further reduced iruvw.

E. Distribution of Parent Compound and Metabolitesin Eggs, Organs and Tissues

In general, where a total radioactive residue w84 eng/kg or less no analysis was performed. Esidues
above this trigger value, organic extraction waggeeed and each extract was quantified. Wheredhiglue of
the extract was between 0.01 and 0.05 mg/kg thaaxivas characterised. Attempts were made tdifgiehe
nature of each residue present in the extracwetdereater than 0.05 mg/kg.

The distribution of the parent compound and meitd®in eggs, organs and tissues is summarisedalieT
7.2.2-7 to Table 7.2.2-11. Presented results wemected for procedural losses during the solvetraetions to

present worst-case residue conditions. Theref@@ations to the data given in the report may occur
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Metabolites in eggs

Residues in egg white were <0.01 mg/kg and wenetbee not further analysed.

In egg yolk the mean residue levels of ethofumeaatkits metabolites were 0.019 +0.001 mg/kg aptateau.
Overall, 70.3% of the TRR was organo-extractabl®1® mg/kg), with 40.3% of the TRR characterised an
30.0% identified. Parent compound ethofumesate thas major component of the radioactive residue,
accounting for 13.9% of the TRR (0.003 mg/kg). RE545 (6.9% of TRR, 0.001 mg/kg), and NC 9607 (9.2%
of TRR, 0.002 mg/kg) were also present, as wellpatar material accounting for 10.2% of the TRR
(0.002 mg/kg). The residue levels in eggs of tharp and the oviduct accounted for 0.024+0.003 mng/k

reflecting the levels seen in egg yolk. No furthealyses were performed.

Metabolites in abdominal fat

Mean residue levels of ethofumesate and its matabah abdominal fat were 0.019 mg/kg. Overal,18% of
all the residues in abdominal fat was organo-etdfde (0.017 mg/kg), with 21.2% of the TRR charasésl
(0.004 mg/kg) and 66.9% (0.013 mg/kg) identifiddhchanged parent compound (53.3% of TRR, 0.010 ghg/k
accounted for the majority of tH&C-residue. NC 9607 accounted for 13.6% of the TRR03 mg/kg), with
polar material (0.5%; <0.001 mg/kg) and an unknon@iabolite also seen (3.2%; 0.001 mg/kQ).

Metabolites in liver

The mean residue level of ethofumesate and itsbrobtas in liver was 0.095 mg/kg of tissue. Ovkra8.7%
(0.084 mg/kg) of the residue in liver was extratdgadfter conventional as well as soxhlet extractigth organic
solvents followed by enzymatic digestion with paste and helix pomatia juice and additional exha@sti
extraction with mild acid and alkali. The carbodgrivative NC 20645 was the main compound identifrethe
conventional acetonitrile extracts and accounted®#H9% (0.024 mg/kg). Parent compound, NC 96Q30lar
fraction and an additional unknown accounted eacHefss than 3% of the TRR. Soxhlet extractioeaséd
additional amounts of ethofumesate, NC9607 and B&22. Minor amounts of NC 8493 were also assigned.

Due to the low residue level, only a qualitativeigesment of metabolites was done.

Metabolites in skin

The mean residue level of ethofumesate-derivedluesi in skin was 0.020 mg/kg. Overall, 87.45% ha&f t
residue in skin was organo-extractable (0.017 mjg/igth 29.4% of TRR (0.006 mg/kg) characterized! an
58.0% (0.012 mg/kg) identified. Ethofumesate aoted for the majority of the residue (42.8% of TRR,
0.009 mg/kg). Minor metabolites NC 20645 and NO®&nd a polar compound each represented betwéen 6.
8.7% of the TRR (0.001-0.002 mg/kg). Two additiomaknown metabolites accounted for 2.3 and 2.8%hef
TRR (<0.001-0.001 mg/kg).

Metabolites in muscle

The mean residue level of ethofumesate relateduesiin muscle was 0.007 mg/kg. Although this belsw
the trigger value for residue characterisation,rétgdue was extracted and a final extract wasyaedlin order

to obtain a metabolite profile of the residues insale. Overall, 89.2% of the residue was orgartcaetable
(0.006 mg/kg), with 21.5% of the TRR characterige®04 mg/kg) and 67.8% (0.005 mg/kg) identifiedhe
carboxy derivative NC 20645 was the main compoudentified and accounted for 55.0% of the TRR
(0.004 mg/kg). Ethofumesate accounted for 6.4%hefTRR (<0.001ppm). Minor metabolites NC 8493 and
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NC 9607 were also seen at 1.2% and 5.2% of the (BRE <0.001 mg/kg). Unknown metabolites accouied
total for 10.2% of the TRR (0.001 mg/kg).

Table 7.2.2-7 Radioactive residues of parent compod and metabolites in egg yolk at steady state (¢a8;
pooled sample)

Extract Egg yolk
TRR [mg/kg] 0.019
Compound (ethofumesate) % TRR | mgl/kg
Conventional extraction
Hexane extract (A)* 2.55 <0.001
Hexane (E) (#) 0.03 <0.001
ACN (F) 2.52 <0.001
Solids (R1) 97.45 0.019
ACN(B) 42.71 0.008
Solids (R2) 54.74 0.010
ACN extraction
ACN(B+F) (G) 45.23 0.009
ACN (H/J) 40.23 0.008
Ethofumesate 13.89 0.003
NC 20645 6.89 0.001
NC 9607 9.22 0.002
Unknown (polar) 10.24 0.002
Hexane (l) (#) 4.99 0.001
MeOH extraction of R2
Solids (R2) 54.74 0.010
MeOH (C)* 14.09 0.003
Solids (R3)* 40.65 0.008
Soxhlet extraction of R3
MeOH (D) 10.95 0.002
MeOH (C+D) (K) 25.04 0.005
MeOH (L) 22.45 0.004
Hexane (M) 2.59 <0.001
Solids (R4) 29.70 0.006
Total identified 30.00 0.006
Total characterised 40.30 0.008
Total analysed 62.69 0.012
Solids 29.70 0.006
Accountability 100.00 0.019

* radioactivity in extracts and solids were addedalculate the TRR of the sample
(#) sample below the level requiring further anialys
The recoveries presented here were normalizedG¥@covery.

For details of the extraction procedure please teféigure 13 (extraction procedure) of the oraireport.

Table 7.2.2-8 Radioactive residues of parent compod and metabolites in abdominal fat (pooled samp)e
sampled six hours after final dosage

Extract Abdominal fat
TRR [mg/kg] 0.019
Compound (ethofumesate) % TRR | mgl/kg

Conventional extraction

Extraction with hexane

Hexane (A)* 70.80 0.013
Hexane 1(#) 2.03 0.000
ACN (D) 68.76 0.013

Solids (R1)* 29.20 0.006

Extraction of R1with ACN
ACN (B) 6.47 0.001
Solids (R2) 22.73 0.004

MeOH (C) (#) 10.87 0.002
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Extract Abdominal fat
TRR [mg/kg] 0.019
Compound (ethofumesate) % TRR mg/kg
Solids (R3) 11.86 0.002
ACN extraction
ACN (D + B) 75.24 0.014
Hexane 2 (#) 0.62 <0.001
ACN (F/G) 74.62 0.014
Oily residue (1) (#) 4.03 0.001
ACN (H) 70.58 0.013
Ethofumesate 53.28 0.010
NC 9607 13.63 0.003
Unknown (polar) 0.47 <0.001
Unknown 3.20 0.001
Total identified 66.91 0.013
Total characterised 21.23 0.004
Total analysed 70.58 0.017
Solids 11.86 0.002
Accountability 100.00 0.019

* radioactivity in extracts and solids were addedalculate the TRR of the sample

(#) sample below the level requiring further anialys

The recoveries presented here were normalizedG%X@covery.

For details of the extraction procedure please teféigure 10 (extraction procedure) of the oraireport.

Table 7.2.2-9 Radioactive residues of parent compod metabolites in liver (pooled sample) sampled six
hours after final dosage

Extract Liver
TRR [mg/kg] 0.095
Compound (ethofumesate) % TRR | mglkg
Conventional extraction
ACN combined (A)* 34.00 0.032
Turbovap trap 1(#) 0.36 <0.001
Hexane 1 (#) 0.55 0.001
ACN (H) 33.09 0.031
Hexane 2 (#) 0.55 0.001
ACN (1) 32.55 0.031
Turbovap trap 2(#) 0.03 <0.001
Hexane 3 (#) 0.07 <0.001
ACN (J/K/L) 32.44 0.031
Ethofumesate 1.24 0.001
NC 9607 2.84 0.003
NC 20645 24.87 0.024
Polar fraction 2.72 0.003
Unknown 0.77 0.001
Solids (R1)* 66.00 0.063
MeOH (B) 4.76 0.005
Solids (R2) 61.23 0.058
Soxhlet extraction of R2
MeOH (C) 5.29 0.005
Solids (R3) 55.95 0.053
MeOH extraction
MeOH combined (B+C) 10.05 0.010
Hexane 4(#) 0.17 <0.001
MeOH (M) 9.88 0.009
MeOH (N) 4.78 0.005
Hexane (O)(#) 5.10 0.005
Enzymatic incubation of R3
EtOH (D) 12.67 0.012
Hexane 5 (#) 0.22 <0.001
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Extract Liver

TRR [mg/kg] 0.095

Compound (ethofumesate) % TRR mg/kg

Turbovap trap 3 (#) 0.02 <0.001
EtOH (P) 12.43 0.012
Aqueous (Q) 12.43 0.012
Aqueous (R) 12.35 0.012

Hexane 6(#) 0.08 <0.001

Solids (R4) 43.27 0.041

Enzymatic incubation of R4

EtOH (E) 14.20 0.013
EtOH (S) 14.13 0.013
Hexane 7(#) 0.07 <0.001

Solids (R5) 29.07 0.028

Exhaustive extraction of R5 (mild acid)

Mild acid extract (F) 13.06 0.012
Acid extract (T) 13.03 0.012
Turbovap trap 4 (#) 0.03 <0.001

Solids (R6) 16.01 0.015

Exhaustive extraction of R5 (mild alkali)

Mild acid extract (G) (#) 471 0.004

Solids (R7) (#) 11.30 0.011

Total identified 28.95 0.028

Total characterised 59.74 0.057

Total analysed 76.73 0.073

Solids 11.30 0.011

Accountability 100.00 0.095

* radioactivity in extracts and solids were addedalculate the TRR of the sample
(#) sample below the level requiring further anislys
The recoveries presented here were normalizedG%X@covery.

For details of the extraction procedure please teffigure 3 (extraction procedure) of the oridireport.

Table 7.2.2-10 Radioactive residues of parent compod and metabolites in skin (pooled sample) sampled

six hours after final dosage
Extract Skin
TRR [mg/kg] 0.020
Compound (ethofumesate) % TRR mg/kg
Conventional extraction
Hexane (A)* 44.44 0.009
Hexane (G) (#) 0.87 <0.001
ACN (F) 43.56 0.009
Solids (R1) 55.56 0.011
ACN (B)* 27.23 0.005
ACN extraction
ACN combined (F+B) (H) 70.79 0.014
ACN (1) reduced 69.87 0.014
ACN (L) reduced 2 69.87 0.014
Ethofumesate 42.75 0.009
NC 9607 8.72 0.002
NC 20645 6.58 0.001
polar material 6.77 0.001
unknown 1 2.25 <0.001
unknown 2 2.80 0.001
Turbovap trap (J) (#) 0.07 <0.001
Hexane (K) (#) 0.85 <0.001
Solids (R2) 28.34 0.006
MeOH extraction
MeOH (C)* 9.09 0.002
Solids (R3)* 19.25 0.004
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Extract Skin

TRR [mg/kg] 0.020

Compound (ethofumesate) % TRR | mg/kg
MeOH soxhlet extraction of R3

MeOH (D) 6.67 0.001
Solids (R4) 12.55 0.003
Hexane (E) (#) 0.03 <0.001
Combined MeOH (C + D) (M) 15.76 0.003
MeOH (N) 9.14 0.002
Hexane (O) 6.62 0.001
Total identified 58.04 0.012
Total characterised 29.41 0.006
Total analysed 79.01 0.016
Solids 12.55 0.003
Accountability 100.00 0.020

* radioactivity in extracts and solids were addedalculate the TRR of the sample

(#) sample below the level requiring further anialys
The recoveries presented here were normalizedG¥@covery.

For details of the extraction procedure please teféigure 17 (extraction procedure) of the oraireport.

Table 7.2.2-11 Radioactive residues of parent compnd and metabolites in muscle (pooled sample)

sampled six hours after final dosage

Extract Muscle
TRR [mg/kg] 0.007
Compound (ethofumesate) % TRR mg/kg
Conventional extraction
ACN (A)* 80.00 0.006
Hexane (E) (#) 0.22 <0.001
Turbovap trap 1.18 <0.001
ACN (D) 78.60 0.006
Hexane (F) (#) 0.34 0.000
ACN (G) 78.27 0.005
Hexane (#) 0.33 0.000
ACN (H/I) 77.94 0.005
Ethofumesate 6.35 <0.001
NC 9607 5.23 <0.001
NC 20645 54.98 0.004
NC 8493 1.20 <0.001
unknown 10.18 0.001
Solids (R2) 20.00 0.001
MeOH (B)* 3.79 <0.001
Solids (R3)* 16.21 0.001
Soxhlet extraction of R3
MeOH (C) (#) 5.44 <0.001
Solids (R4) 10.76 0.001
Total identified 67.75 0.005
Total characterised 21.48 0.001
Total analysed 77.94 0.005
Solids 10.76 0.001
Accountability 100.00 0.007

* radioactivity in extracts and solids were addedalculate the TRR of the sample

(#) sample below the level requiring further anslys
The recoveries presented here were normalizedG¥@covery.

For details of the extraction procedure please teffigure 21 (extraction procedure) of the oraineport.
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IV. Conclusion
In egg yolks and whites, residue levels of ethofsae were detectable 24 hours after the initialedos
administration, with residue levels in egg yolksittouing to rise to reach a plateau by day 8 ofipst a
concentration of 0.019 + 0.001 mg/kg. The residnellin egg whites was an order of magnitude loweth a
maximum concentration of 0.002 mg/kg seen on dayf Hosing. In undeveloped eggs (eggs of ovary and
oviduct), the mean concentration of ethofumesateree residue was 0.024 + 0.003 mg/kg.
Residue levels of ethofumesate and/or its metadzoiit the edible tissues of the hen were low, #ithhighest
concentration seen in the liver (0.095 + 0.034 my/Residues in skin and abdominal fat were lov€).@20 +
0.006 mg/kg and 0.019 *+ 0.003 mg/kg respectivelybcBtaneous fat levels were also low, at 0.016003.
mg/kg. Skeletal muscle levels were the lowest ef eédible tissues at 0.007 + 0.005 mg/kg. Thussfearof
radioactivity into edible tissues is very low.
Following administration of the first dose of ethofesate, elimination of the radioactivity was rapith >80%
of the recovered radioactivity excreted within ttyefour hours.
Ethofumesate was present in all tissues and was#j@r residue identified in egg yolk, fat and skC 20645
(the carboxy analogue of NC 9607) was the majdduesidentified in the muscle and liver and wa® gdeesent
in the skin and egg yolk. NC 9607 (the lactone} weesent in all tissues; the hydroxy derivative $4@3 was
present at low levels in the muscle. A polar fract{probably containing conjugates of the knownahelites)
and some unidentified metabolites were also deterthat very low levels.

Liver Muscle Abdominal Skin Egg
Fat yolk

TRR [mg/kg] 0.095 0.007 0.019 0.020 0.019
% extracted 88.70 89.24 88.14 87.45 70.30
% analyzed 76.73 77.49 70.58 79.01 62.69
% identified 28.95 67.75 66.91 58.04 30.00
Ethofumesate 1.24 6.35 53.28 42.75 13.89
NC 8493 - 1.20 - - -
NC 20645 24.87 54,98 - 6.58 6.89
NC 9607 2.84 5.23 13.63 8.72 9.22
% characterized 59.74 7.64 21.23 29.41 40.30
% bound residues 11.30 23.02 11.86 12.55 4.73

Based on the metabolites identified in edible gssuhe following metabolic routes were deduced:
e Cleavage of the ethoxy side chain, with hydroxglatat the 2 position, to give NC 8493.
« NC 8493 can undergo oxidation to the lactone NC7960
e The lactone ring of NC 9607 can open to form thdagy analogue NC 20645.

A proposed metabolic pathway is given in Figure 2.
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Figure 2 Proposed metabolic pathway for ethofumesate in poultry
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B.7.2.2.2 Lactating ruminants

Ethofumesate is authorized for use on beet crops. Since beet roots and tops, as well as sugar beet by-products
may be fed to ruminants, metabolism studies were conducted in sheep and lactating cow. These studies were
submitted and evaluated during the Annex | inclusion process and were considered acceptable. Therefore, no
additional data was considered necessary.

However to increase the readability and comprehensibility of the present dossier section, main data and results
(on the basis of normalized recoveries) of the most recent cow study are summarized in the following paragraph.
The first study in cow is only briefly summarized since it is in good agreement with the more recent study, but
was conducted with a lower dose rate. The study in sheep was not further considered because the substance was
only administered once to the animal.

The studies in cow showed that the metabolic pathway of ruminants and poultry are very similar. Ethofumesate

should be considered to be not fat soluble due to a log POW < 3.

B.7.2.2.2.1Metabolism in lactating ruminants (sheep) 1

Studies submitted and evaluated for the first inclusion of ethofumesate on Annex I:

Report: KCA 6.2.3 /0 Y -1976:M-155235-01

Title: THE METABOLISM OF “"C-ETHOFUMESATE IN THE SHEEP
Report No: A82958

Document No: M-155235-01-1

Guidelines: Deviation not specified

GLP/GEP: no

The metabolism of*C-ethofumesate in the sheep has been studied by giving a 40 kg ewe a single 8.64 mg dose
of 14C-ethofumesate (0.2 mg/kg bw). The ewe excreted 70.7% of the radioactivity in the urine and 6.4% in the
faeces within 24 hours. One major metabolite was found in urine and was characterized as the open ring form of
NC 9607. This comprises >90% of the activity found in urine.

Small amounts of NC 9607 and NC 8493 were also excreted as conjugates. All tissue residue levels were below
the LOD (0.01 ppm) at slaughter, 96 h after dosing.

Since the animal was dosed only once, the study does not fulfil the current requirements as outlined in the OECD

Guidline 503(Metabolism in Livestock, 2007), and will not be considered further.

B.7.2.2.2.2Metabolism in lactating ruminants (cow) 2

Studies submitted and evaluated for the first inclusion of ethofumesate on Annex I:

Report: KCA 6.2.3/0
1992;M-155245-01

Title: THE METABOLISM OF*C-ETHOFUMESATE IN THE COW
Report No: A82968
Document No(s): Report includes Trial Nos.:

SMS 296/920441

TOX 90541

M-155245-01-1

Guidelines: USEPA (=EPA): Subdiv. O, 171-4;Deviation not specified
GLP/GEP: yes
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I.  Summary

The metabolism of ethofumesate was investigated Bb60-600 kg lactating Friesian cow fed with 200 mg
[phenyl-UL-“C]-C-ethofumesate/day for seven consecutive ddyse dose was equivalent to 13 mg/kg in the
diet and was administered to the cow orally ondéy da the morning, after milking. The cow was séiced

23 hours after the final dose and the followingamrg and tissues were retained for analysis: féic(ganeous,
omental and perirenal), kidney, samples of musfdeeleg and rump) and liver. Milk was collectedclea
morning and afternoon during the study. Urine dasmprere collected pre-dosing (day -1) and on dengsand
seven following dosing. Blood samples were colddmmediately prior to administration of the dailyse and

prior to sacrifice and were separated into bloadl glasma by centrifugation.

Recovery and Elimination of Radioactivity

Urine samples taken on day 1 and day 7 of the desed suggested that urinary excretion was a nrajae for
the excretion of administered radioactivity. Th&at@adioactivity in the dissected organs and gsstepresented
less than 0.1% of the total dose administered.idges in milk were negligible and were also farobeD.1% of
the dose. Since neither urine nor faeces were atetlequantitatively during the experimental phase,

radioactive balance can be established.

Total Radioactive Residues in Milk, Organs and Tigses
In organs and tissues, residues above 0.01 mg/kg a@y detected in liver (0.027 mg/kg) and kidr{éyl22
mg/kg). The distribution of the radioactive residua the different matrices analysed are givenhi table

below.

Table 7.2.2-12 Residues in milk, blood, plasma,tfésubcutaneous, omental and perirenal), kidney asell
as muscle (leg and rump) and liver following oral dministration once daily of *“C-ethofumesate
at a mean daily dose rate of 200 mg per day for sew consecutive days

TRR

Sample (mg a.s. equivalents/L) or (mg a.s. Transfe.r . .
equivalents/kg) (mg/kg in tissue/ mg/kg in dry feed)

Milk (plateau level) 0.003 <0.001

Blood (plateau level) 0.009 <0.001

Plasma (plateau level) 0.013 0.001

Subcutaneous fat <0.009 <0.001

Omental fat 0.010 <0.001

Perirenal fat <0.010 <0.001

Kidney 0.122 0.009

Leg muscle <0.003 <0.001

Rump muscle <0.004 <0.001

Liver 0.027 0.002

The concentration of radioactivity was generallpyew in milk (<0.01 mg/kg). The time course iretevening
and morning milk pool samples showed a diurnalgpattThe radioactive residues increased slightlynduhe
eight hour period after each administration follow®y a decrease to a low level of about 0.001-0:092g
measured prior to the next dosing. The mean dadycentrations ranged between <0.002 mg/kg and
0.003 mg/kg. A stable plateau level of about 0.60@kg was reached at approx. 96 hours after trst fir

administration.
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Table 7.2.2-13 Time course of total radioactivityn milk following oral administration once daily of

“C-ethofumesate at a daily dose rate of 200 mg peay for seven consecutive days

. TRR
Time after the (mg a.s. equivalents/L)
first admin. [h] Afternoon collection Morning collection Mean daily conc.
0-24 0.003 <0.002 <0.002
24-48 0.003 0.001 0.002
48-72 0.004 0.002 0.002
72-96 0.004 0.001 0.002
96-120 0.004 0.002 0.003
120-144 0.004 0.002 0.003
144-168 0.005 0.002 0.003

For blood and plasma highest residues of 0.0090aBtB3 mg a.s. equivalents/L, respectively were doumthe

samples. A plateau level was reached by day h¢48s) after the initial dosing.

Table 7.2.2-14 Time course of total radioactivityn blood and plasma following oral administration ace
daily of *C-ethofumesate at a mean daily dose rate of 200 mgr day for seven consecutive days

Time (hours) TRR in Blood TRR in Plasma
(mg a.s. equivalents/L) (mg a.s. equivalents/kg)

0* <0.006 <0.005

24 <0.006 0.006

48 0.009 0.011

7?2 0.009 0.011

96 0.009 0.011

120 0.008 0.010

144 0.009 0.013

168 0.008 0.011

*pre-dose on day of administration

Metabolism

Since liver and kidney were the only organs showiadjoactive residues above 0.01 mg/kg, extracsiod
characterization of residues was performed in tlsesaples. The total radioactive residue levelivarlwas
0.027 mg/kg. Extraction with methanol released®%2 of the TRR. Subsequent HPLC analysis showed that
parent ethofumesate was the main compound, follolmednetabolite NC 20645. Several minor metabolites
were also detected, but could not be identified tduéeir low concentration in the extract.

The total radioactive residue level in kidneys Wak22 mg/kg. The following characterization byytthcetate
extraction showed that 90% of the extracted radioic was associated with the presence of NC 20645
Metabolite NC 20645 was also the predominant méitelsetected in urine. The distribution of theioattivity

in liver, kidney and urine is summarized in thddaling tables.

Table 7.2.2-15 Radioactive residues of parent compnd and metabolites in liver sampled 23 hours afte

final dosage
Extract Liver
TRR [mg/kg] 0.027
Compound (ethofumesate) % of TRR | mg/kg
MeOH extraction
Solids 27.8 0.008
MeOH 72.2 0.019
Ethofumesate 17.7 0.005
NC 20645 12.6 0.003
Unknown LC1 4.8 0.001
Unknown LC2 7.6 0.002
Background radioactivity (no discrete peaks) 6.8 0R.0
Losses (not recovered after analysis) 22.6 0.006
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Extract Liver

TRR [mg/kg] 0.027

Compound (ethofumesate) % of TRR mg/kg
Total identified 30.3 0.008
Total characterised 41.8 0.011
Total analysed 72.2 0.019
Solids 27.8 0.008
Accountability 100.0 0.027

Table 7.2.2-16 Radioactive residues of parent compound and metabolites in kidney sampled 23 hours
after final dosage

Extract Kidney

TRR [mg/kg] 0.122

Compound (ethofumesate) % of TRR [mg/kg
Ethyl acetate extraction

Ethyl acetate 91.6 0.112
NC 20645 90.0 0.110
Unknown 1.6 0.002
Solids 8.4 0.010
Total identified 90.0 0.110
Total characterised 1.6 0.002
Total analysed 91.6 0.112
Solids 8.4 0.010
Accountability 100.00 0.122

Table 7.2.2-17 Radioactive residues of parent compound and metabolites in urine sampled on day 1 and

day 7
Urine day 1
TRR [mg/L] 20.5
Compound (ethofumesate) % of TRR mg/L
NC 20645 96.9 19.9
Unknown 3.1 0.6
Urine day 7
TRR [mg/L] 19.5
Compound (ethofumesate) % of TRR mg/L
NC 20645 94.4 18.4
Unknown 5.6 11

B.7.2.2.2.3Metabolism in lactating ruminants (cow) 3

Studies submitted and evaluated for the first inclusion of ethofumesate on Annex I:

Report: KCA 6.2.3 /0 1 °°°;M-185993-01
Title: Metabolism, distribution and nature of the residues in milk and edible tissues Ethofumesate

ruminant Code: AE B049913
Report No: C003362
Document No(s): Report includes Trial Nos.:

TOX97226

M-185993-01-1
Guidelines: EU (=EEC): 91/414/EEC; USEPA (=EPA): OPPTS 860. 1300;Deviation not specified
GLP/GEP: no

. Summary

A lactating dairy cow was orally dosed twice daily for four consecutive days Wa&kbpnzene]-ethofumesate
showing a radiopurity of >99% and a specific activity of 4.5 uCi/mg. The mean daily dose was 2.94 g
(equivalent to 5.0 mg/kg body weight). This dose rate was equivalent to an exposure of 274 mg/kg in the diet.
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Urine and faeces were collected daily and milk e@tected twice daily. Samples of blood were ta&ef.5, 1,
2, 3,4, 5, 6 and 8 hours post-initial dose andegdier at each milking time. At sacrifice (96 r®after initial
dose and approximately 16 hours after final dosey,l kidney, heart, renal fat, subcutaneous fateutal fat,
muscle (psoas, loin and hindquarter), rumen andnalsal fluid, gastro-intestinal contents and bileexsampled
and the radioactivity quantified. Identificatiofi the metabolite residues was carried out in miikl @dible

tissues containing residues higher than 0.01 mgfamely in liver, kidney, psoas muscle, omental fat

subcutaneous fat and renal fat. The metabolidlprof urine was also determined.

The radioactive content of the liquid samples draéxtracts was determined by LCS. Extracts weadyaed

by TLC (normal phase) and/or HPLC (reversed phdee) metabolite identification. In addition, mass

spectrometry identification was also obtained.

Following dosing of““C-ethofumesate for four consecutive days, residuare detectable in all edible tissues
between 0.033 and 1.863 mg/kg. The highest residisedetected in kidney as metabolizing organ)dhest

residue was detected in muscle.

In most tissuesrthjor component seen was unchanged parent comhpoun
followed by metabolites NC 20645, NC 8493 and NO®6&vhich were detected in smaller quantities. Ia th

kidney, the major metabolite seen was the highliewsoluble NC 20645 which was readily excretesiBue

levels in milk reached a maximum of 0.134 mg/k@2athours post-administration of the initial doSehe major

compound identified was parent compound followednitabolite NC 20645. Other metabolites identified

were NC 8493 and NC 9607 each accounted for l@ss18% of the residue.
In blood and plasma residues reached a maximurii{Gadd 0.602 mg/kg, respectively) 32 hours afterfitst

dosing indicating a fast absorption and distributidExcretion via urine was the major eliminaticathpway for

ethofumesate. Transfer of radioactive residueslihle tissues and milk was low.

A. Materials

1. Test Material

Il.  Materials and Methods

IUPAC Name 2-ethoxy-2,3-dihydro-3,3-dimethylbenzafu5-yl methanesulfonate
Code name AE B049913

Common name Ethofumesate

Empirical formula C13H1805S

Molar mass 286.3 g/mol

Labelling 14C phenyl ring

Specific radioactivity used for
administration

8.584 MBg/mg = 232 uCi/mg (delivered sample befoddadilution)
0.148 MBg/mg = 4.0 uCi/mg (sample after radiodilujion

Radiochemical purity

>99 % (HPLC)

Dose level twice daily, four consecutive days; 238#hy = 5.0 mg/kg bw equivalent to 274
mg/kg in the diet
Vehicle gelatine capsule

2. Test Animal

Species Bos taurus

Strain British Friesian

Breeding facility Dennis Clowes & Sons, Deans Farmyw&wvorth, Macclesfield, Cheshire, SK11
9QL

Sex and numbers involved 1 female animal

Body weight 588 kg

Identification Ear tag LP75-25M

Housing Metabolism crate with fluorescent lightings used with a photoperiod appropria

to the season and to which the animal had becomestmmed
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Temperature and relative humidity were measuresltitrout the study
(temperature:14.5-17°C; relative humidity: 35-59%)

Feed and water The cow was fed ad libitum with hayring the test period, the average feed
consumption was 10.722 kg DM/day. Water was predidd libitum.

B. Study Design

Dosing

A dairy cow was orally dosed twice daily for fouorsecutive days with'C-ethofumesate,which showed a
radiopurity of >99% and a specific activity of 4u&i/mg.

The radiolabelled test compound was delivered waitfpecific radioactivity of 8.584 MBg/mg. It wasuted
with the non-radiolabelled test compound to a deadiadioactivity of 0.148 MBg/mg. Radio-diluted
ethofumesate was weighed directly into gelatinesabgs which were sealed and stored at 4°C untihgosThe
purity and stability of the dose were determineidgi$iPLC.

The cow was dosed orally twice daily for four cangése days. The mean daily dose was 2.94 g (etpniv to

5.0 mg/kg bw/day). This dose rate is equivalergri@xposure of 274 mg/kg in the diet.

Sampling urine and faeces, milk, blood and plasmautting the in-life phase

Urine and faeces were collected at approx. 24 hafies the initial dose, and thereafter at app@4hour
intervals for four days.

Milk was collected at two milking times each dalye tyields were recorded and aliquots taken foryagsang
fresh milk. Blood samples were taken at 0.5, 13,24, 6 and 8 hours post initial dose and theeeaft each

milking time point. Plasma was obtained by cengétion. All samples were stored deep-frozen amtdlysis.

Sacrifice and dissection of organs and tissues

Approx. 16 hours after administration of the firddse, the cow was stunned by captive bolt, pithedl a
exsanguinated. The following tissues were collbctesampled: Liver, kidneys, heart, lungs, musaen three
sites (psoas, hindquarter and loin), fat from thsées (renal, subcutaneous and omental), bileenuand

abomasal fluid, and gastro-intestinal contentd.sainples were stored deep-frozen until analysis.

Sample preparation

Faeces: Faeces were stirred (approx. 10 min) felbtay dilution with water and then homogenisediqédts
were diluted again and solubilised with SHT (migtaf 10 N NaOH, Triton X-450, methanol and wateifter

solubilisation, the samples were acidified with cigh acetic acid prior to the addition of scintitafor

determination of radioactivity by liquid scintiliah counting.

Urine and bile: Aliquots of urine and bile were mikwith scintillation cocktail and the radioactividetermined
by liquid scintillation counting.

Whole blood, rumen and abomasal fluid: Aliquotsuiiole blood, rumen and abomasal fluid were comloliste

the Packard Oxidiser affdCO2 trapped in Carbosorb/Permafluor E+ for sctiiin counting.

Plasma and milk: Aliquots of plasma or milk werexed with scintillation cocktail prior to determiman of
radioactivity by liquid scintillation counting.

Muscle: The muscle samples (psoas, loin and hintleplavere minced and aliquots were solubilises T
overnight at approx. 40°C and acidified prior todi&idn of scintillation cocktail for determinatioof

radioactivity.
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Renal, subcutaneous and omental fat: aliquotstefi@re solubilised with SHT and water overnigh&japrox.

60°C, then acidified prior to addition of scinttilan cocktail for determination of radioactivity.

Liver, heart and kidney: Aliquots of 10% aqueousbgenate were solubilised with SHT and water oggiréat

approx. 40°C, then acidified prior to addition ofrgillation cocktail for determination of radioagty.
All sample handling for determination of radioaetieontent was initially completed within 4 weeksdafse

termination.

Radioactivity measurement

Samples of whole blood, rumen and abomasal fluicewembusted in an oxygen atmosphere using ansexidi
The released’CO2 was trapped in Carbosorb/Permafluor E+ andatimactivity was determined by LSC.

All other sample materials were solubilised (if esgary) and the radioactivity was measured by diqui

scintillation counting with automatic external stand quench correction.

Metabolite analysis

Initial analysis involved extraction of the poolatiquots of each tissue with a series of organleesis. The
radioactivity in all extracts was determined by L& the metabolite profile of each extract wasmhined by
TLC analysis (2 different normal phase systemsgveRsed phase HPLC analysis was conducted to oottii
metabolite assignment with an independent chromapddc method and for quantification purposes.n&/ivas
analysed with an isocratic HPLC system. Mass spewtric determination of compounds in the isocratbde
was done using the positive and negative ionisatiode.

Isolation and identification of the metabolite theés was triggered in edible tissues where thé tad#oactive
residue was>0.01 mg/kg. For edible tissues with residues abibne trigger value, organic extraction was
performed and the extracts were quantified. Whbee radioactivity in the extract was between 0.0d a
0.05 mg/kg, the extract was characterised. Attemydre made to identify the nature of each of #®due

present in the extract at levels higher than 0.g&kmn
lll.  Results and Discussion

A. Recovery and Elimination of Radioactivity
The total radioactive residues in milk, urine, oplasma, subcutaneous, omental and renal fabwfafter
administration of an average daily dose of 2.94g/tepresenting an intake in the diet of 274 mdikg4

consecutive days is presented in Table 6.2.3-7.

Table 7.2.2-18 Total radioactive residues in samps collected following oral administration twice ddy of
“C-ethofumesate at a mean daily dose rate of 5.0 rkg/body weight for four consecutive days

TRR

Sample [ma/kg] Transfer
Milk (X 8-95 h samples) 0.591 0.002
Urine & 1-4 day samples) 371.26 n.c.
Blood (4 day sample) 0.145 n.c.
Plasma (4 day sample) 0.173 n.c.
Subcutaneous fat 0.548 0.002
Omental fat 0.539 0.002
Renal fat 0.528 0.002
Kidney 1.863 0.007
Hind quarters muscle 0.030 <0.001
Psoas muscle 0.033 <0.001
Loin muscle 0.029 <0.001
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TRR
Sample Transfer
P [mg/kg]
Heart muscle 0.062 <0.001
Liver 0.661 0.002
n.c. not calculated

The recovery of the administered dose in the eacaed tissues of the cow was quantified. The nuzély
recovery of }*C]-Ethofumesate and its metabolites in faeces aimk was 21.43 + 7.27% and 39.52 + 21.62%
respectively. In addition a further 2.17% was rexred in the digestive tract contents (including eapomental

and abomasum). In total less than 1% of the adteigid dose was recovered in the milk and tissues.

B. Levels and time course of total radioactive redues in milk, urine, blood and plasma
In milk, residue levels raised to 0.134 mg/kg ath®2irs post the initial dose and then dropped tevdzen 0.05
and 0.09 mg/kg for the remainder of the dosingque(82 — 96 hours).

Table 7.2.2-19 Time course of total radioactivityn milk following oral administration of twice dail y of
C_ethofumesate at a mean daily dose rate of 5.0 rkg/body weight for four consecutive days

Time (hours) Concentration (mg a.s. equiv./kg)
Pre-dose -

-2 -

8 0.047
24 0.089
32 0.134
48 0.048
56 0.089
72 0.045
80 0.093
96 0.046

For urine a maximum level of 132.45 mg/kg was obseiin the day 2 sample.

Table 7.2.2-20 Time course of total radioactivityn urine following oral administration of twice daily of
C_ethofumesate at a mean daily dose rate of 5.0 rkg/body weight for four consecutive days

Time (day) Concentration (mg a.s. equiv./kg)
1 21.24

2 132.45

3 109.74

4 107.83

For blood and plasma highest residues were fourtiarsamples taken 32 h after the first dosing7(D.4nd

0.602 mg/kg respectively).

Table 7.2.2-21 Time course of total radioactivityn blood and following oral administration of twice daily
of **C-ethofumesate at a mean daily dose rate of 5.0 rkg/body weight for four consecutive days

. Concentration (mg a.s. equiv./kg)

Time (hours) Blood Plasma
Pre-dose 0.006 <0.001
0.5 0.006 <0.001
1 0.012 0.009
2 0.023 0.026
3 0.039 0.045
4 0.051 0.063
6 0.072 0.091
8 0.116 0.153
24 0.206 0.252
32 0.477 0.602
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. Concentration (mg a.s. equiv./kg)
Time (hours) Blood Plasma
48 0.162 0.200
56 0.289 0.360
72 0.149 0.174
80 0.304 0.376
96 0.145 0.173

C. Extraction Efficiency of Residues from Milk, Urine and Tissues

Milk:

An aliquot of milk (32 h sample) was suspended daetane and stirred continuously overnight at room
temperature followed by centrifugation at 3000 f@m30 min and chilling in a freezer. The remamiesidue
was resuspended and extracted in acetone yieldiergand acetone extract.

The residue remainder was air dried and quantifiéd. it contained only residues of 0.006 mg/kgwés not
analysed further. The acetone extracts were cadband reduced by turbovap. The resulting extnss
acidified, applied to a C18 Bond Elut cartridge,stvad with acidified water and eluted with acetdeitr
followed by methanol. The acetonitrile eluate veasmcentrated resulting in a biphasic sample whies w

separated into upper and lower phase.

Urine:
Aliquots of urine from 24, 48, 72 and 96 hours wealeen and analysed directly by HPLC.

Subcutaneous fat:

Subcutaneous fat was extracted in hexane by cantsishaking overnight in a water bath at approxC37
followed by filtration. The remaining solids afteexane extraction were extracted with acetonifallowed by
extraction with methanol. The remaining solids eveir dried and analysed f6iC residues which were found
to be only 0.005 mg/kg requiring no further anadysi

The hexane extract was back extracted twice withoanitrile. All of the acetonitrile extracts wecembined

one after another and were reduced in volume bjduap.

Omental and renal fat:

Omental and renal fat was extracted in hexane byiratous shaking overnight in a water bath at app8@°C.
The hexane extract was obtained following filtratio The remaining solids after hexane extractiomewe
extracted with acetonitrile followed by extractiovith methanol. The remaining solids were air dret
analysed forC residues which were found to be only 0.007 mdgkgomental fat and 0.020 mg/kg for renal fat
requiring no further analysis.

The hexane extract was back extracted with aceilenit case of omental fat, for renal fat the hexaxtract
was applied to a Si BE catridge and eluted withiaggile. All of the acetonitrile extracts wererobined and

reduced in volume.
Kidney:
A homogenised sample of kidney was suspended i atletate and extracted by continuous stirring gt

at room temperature. The ethyl acetate extract etdained following centrifugation and the residuas

resuspended in ethyl acetate and the extractioeateg. In total three extractions were performed tne
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extracts were pooled. The remaining solids werelaéd. “C residues were found to be 0.140 mg/kg which
was below the trigger value of 10% of the totalioadtive residue requiring further analysis.

The pooled ethyl acetate extract was reduced inmelby Turbovap, back washed with distilled wateice.
The resulting ethyl acetate extract was reduceglinme.

Psoas muscle:

Psoas muscle was homogenised and extracted innédétowith continuous stirring overnight at room
temperature. A second extraction with acetonitsiges done. The remaining solids contained ord9® mg/kg
and were not analysed further.

The combined acetonitrile extracts were reducedlaome by Turbovap and cleaned up by back-extractiith
hexane. The resulting acetonitrile fraction wadumed in volume resulting in the separation of én phase
and reduced further in a second step.

No identification of residues was performed in laimd hindquarter and heart muscle.

Liver:

A homogenised sample of liver was suspended iroaeetind extracted by homogenisation for 15 minwids

the air homogeniser. The extraction was repeatizktand the three extracts were combined and estlirc
volume.

The remaining solids were extracted in acetonithie continuous stirring overnight at room temperatu
followed by an aqueous extraction (overnight ailndemperature). The extract was cleaned on a Ch8 Btut

cartridge which was washed with acidified water ehded with acetonitrile. The remaining solideabrganic

extraction were air dried and quantified.

D. Distribution of parent compound and metabolitesn organs and tissues, milk and urine

The distribution of the parent compound and meitd®In milk, fat (subcutaneous, omental and reriidiney,
psoas muscle and liver is summarised in Table -22.2o Table 7.2.2-28 resented results were cardefdr
procedural losses during the solvent extractionzésent worst-case residue conditions. Theretfteeations to

the data given in the original report may occur.

Metabolites in milk

Residue levels in milk reached a maximum of 0.13¢kin at 32 hours post-administration of the initialse.
Overall 95.3% of the total"C-residue in milk was organo-extractable. The pammpound accounted for
55.2% (0.074 mg/kg) of the identified residue, &d 20645 for 14.0% (0.019 mg/kg). The other melitds
identified were NC 8493 and NC 9607 each accoufdedess than 10% of the residue, which equates to
residues<0.01 mg/kg (2.5% and 8.9%, respectively).

Urine

Ethofumesate-derived residues in urine rose duhiagtudy to approximately 132.34 mg/kg urine.

Urine was found to contain a single major compontwe free acid NC 20645 (carboxy derivative of ldnetone
NC 9607), formed by oxidation and ring opening lo¢ tparent compound ethofumesate. This metabagalite i

highly water soluble and therefore readily excretethe urine.
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Metabolites in fat

In subcutaneous fat there were found residue o#8mbg/kg. Overall 99.1% of the totdfC-residue in
subcutaneous fat was organo-extractable. Ethofatmescounted for more than 90% of the identifesidue
(87.1% of TRR, 0.477 mg/kg). The metabolites NOBANC 20645 and NC 9607 were found at comparable
residue levels and accounted in total for furth8e4 of the total residue (0.040 mg/kg).

A residue level of 0.539 mg/kg was determined inental fat. 98.7% of the totdfC residue was organo-
extractable. The major component identified wamfimesate (84.7%, 0.456 mg/kg). In addition, NG45
(3.7%, 0.020 mg/kg) was the only compound iderdifwhile also an unknown compound (4.7%; 0.025 gig/k
was detected.

In renal fat the level of residues was 0.528 mg/R§.3% of the total’C-residue was organo-extractable. Also
here the major component was identified as ethofatee(89.1%, 0.470 mg/kg). Only minor amountshef t
metabolites NC 8493, NC 20645 and NC 9607 were daattounting for a total of 4.91% of the total des
(0.026 mg/kg). A very minor unknown metabolite .,90.007 mg/kg) was also detected.

Metabolites in kidney

In kidney high residues of ethofumesate-relatetives were present (1.863 mg/kg). Overall 92.5%heftotal
“C-residue in kidney was extractable by organic eols. Ethofumesate was only present at 2.3%
(0.044 mg/kg). The main metabolite seen was tHarpmrboxylic acid NC20645 formed from ring oxiidat
and ring-opening of ethofumesate (79.8%; 1.486 g)g/iwhich was the predominant metabolite in uring.
further metabolite identified was NC 9607 (9.1% @ mg/kg), the precursor of metabolite NC 20643nly
minor amounts of NC 8493 were present (0.2%; 0rag/4kg).

Metabolites in psoas muscle

The level of ethofumesate-derived residue in muaae 0.033 mg/kg of tissue. 77.0% of the-residues was
organo-extractable. The major components presemé udentified as the parent compound, accountarg f
45.1% of the residue (0.015 mg/kg) and NC 9607 atiog for 13.9% (0.005 mg/kg). The metabolites
NC 8493, NC 20645 as well as an unknown compourreé wesent at similar residue levels (4.8-5.5%).

Metabolites in liver

A total of 0.661 mg/kg were determined in liver8.7% of the total“C-residue in liver was extractable be
organic solvents. The major component identifiegls vethofumesate, accounting for 38.9% of the residu
(0.257 mg/kg). NC 9607 and NC 20645 accounted @7% and 10.6%, respectively (0.071 and 0.070 g)g/k
in addition to two unknown minor metabolites (italo 0.052 mg/kg) and some polar material (0.04 g9

The distribution of the parent compound and meitsin milk, subcutaneous, omental and renalkidiey,

psoas muscle and liver is summarized in the folhmwables.

Table 7.2.2-22 Radioactive residues of parent compnd and metabolites in milk sampled 32 hours after

final dosage
Milk

Extract (32 h sample)
TRR [mg/kg] 0.134
Compound (ethofumesate) % TRR | mg/kg
Conventional extraction
Acetone (A)* 84.39 0.113
Solids 1 (R1)* 15.61 0.021
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Milk
Extract (32 h sample)
TRR [mg/kg] 0.134
Compound (ethofumesate) % TRR mg/kg
Final solids 2 (R2) (#) 4.73 0.006
Acetone (B) 10.88 0.015
Acetone (A + B) (C) 95.27 0.128
Turbovap trap (#) 0.24 0.000
Reduced extract (D) 95.05 0.127
Non-retained (E )( #) 0.86 0.001
Water wash (F) (#) <0.01 <0.001
MeOH (H) (#) 2.47 0.003
ACN (G) 91.67 0.123
Lower phase (J) (#) 5.47 0.007
Turbovap trap (#) 0.09 <0.001
Upper phase (l) 86.12 0.115
Ethofumesate 55.17 0.074
NC 9607 8.93 0.012
NC 8493 2.47 0.003
NC 20645 13.97 0.019
Unknown 5.55 0.007
Total identified 80.53 0.108
Total characterised 14.74 0.020
Total analysed 86.12 0.115
Solids 4.73 0.006
Accountability 100.00 0.134

*  radioactivity in extracts and solids were addedalculate the TRR of the sample
(#) sample below the level requiring further anislys
The recoveries presented here were normalizedG¥@covery.

For details of the extraction procedure please tef&igure 3 (extraction procedure) of the oridjiregort.

Table 7.2.2-23 Radioactive residues of parent compnd and metabolites in subcutaneous fat sampled 16
hours after final dosage

Extract Subcutaneous fat
TRR [mg/kg] 0.548
Compound (ethofumesate) % of TRR | mg/kg
Conventional extraction
Hexane (A)* 67.91 0.372
Solids (R1) 32.09 0.176
ACN (B)* 28.45 0.156
Solids (R2) 3.64 0.020
MeOH ( C)* 2.79 0.015
Final solids (R3)* (#) 0.86 0.005
Hexane extraction
Hexane (A) 67.91 0.372
Hexane (D) 5.49 0.030
Hexane (F) (#) 1.35 0.007
ACN (E) 62.41 0.342
ACN (G) 4.15 0.023
Concentration of ACN extract
ACN (E + B) (H) 90.86 0.498
Turbovap trap (J) (#) 0.07 0.000
ACN (1) 90.79 0.498
ACN (G +1) (K) 94.94 0.520
Turbovap trap (#) 0.05 <0.001
Final extract (L) 94.40 0.517
Ethofumesate 87.07 0.477
NC 9607 2.37 0.013
NC 8493 2.79 0.015
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Extract Subcutaneous fat

TRR [mg/kg] 0.548

Compound (ethofumesate) % of TRR mg/kg
NC 20645 2.16 0.012

Total identified 94.40 0.517

Total characterised 4.75 0.026

Total analysed 94.40 0.517

Solids 0.86 0.005

Accountability 100.00 0.548

* radioactivity in extracts and solids were addedalculate the TRR of the sample
(#) sample below the level requiring further anlys
The recoveries presented here were normalizedG¥@covery.

For details of the extraction procedure please tef€igure 6 (extraction procedure) of the origjiregoort.

Table 7.2.2-24 Radioactive residues of parent compnd and metabolites in omental fat sampled 16 hoar
after final dosage

Extract Omental fat

TRR [mg/kg] 0.539

Compound (ethofumesate) % of TRR | mg/kg
Conventional extraction

Hexane (A)* 54.88 0.296
Solids (R1) 45.12 0.243
ACN (B)* 38.34 0.207
Solids (R2) 6.78 0.037
MeOH ( C)* 5.52 0.030
Final solids (R3)* (#) 1.26 0.007
Hexane extraction

Hexane (A) 54.88 0.296
Hexane (D) (#) 0.16 0.001
ACN (E) 54.72 0.295
ACN (E + B) (F) 93.06 0.502
Turbovap trap (G) (#) <0.01 <0.001
ACN (H) 93.06 0.502
Reduced extract (l) 93.06 0.502
Ethofumesate 84.66 0.456
NC 20645 3.67 0.020
Unknown 4.73 0.025
Total identified 88.33 0.476
Total characterised 10.41 0.056
Total analysed 93.06 0.502
Solids 1.26 0.007
Accountability 100.00 0.539

* radioactivity in extracts and solids were addedalculate the TRR of the sample
(#) sample below the level requiring further anialys
The recoveries presented here were normalizedG%X@covery.

For details of the extraction procedure please tef&igure 9 (extraction procedure) of the oridjiregort.

Table 7.2.2-25 Radioactive residues of parent compnd and metabolites in renal fat sampled 16 hours
after final dosage

Extract Renal fat

TRR [mg/kg] 0.528

Compound (ethofumesate) % of TRR mg/kg
Conventional extraction

Hexane (A)* 34.26 0.181
Solids (R1) 65.74 0.347
ACN (B)* 52.62 0.278
Solids (R2) 13.13 0.069
Solids (R3)* 3.74 0.020
MeOH ( C)* 9.39 0.050
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Extract Renal fat

TRR [mg/kg] 0.528

Compound (ethofumesate) % of TRR mg/kg
Turbovap (I) (#) <0.01 <0.001
MeOH (K/L) 9.39 0.050
Ethofumesate 8.10 0.043
Unknown 1.29 0.007
Hexane extraction

Hexane (A) 34.26 0.181
Hexane (D) (#) 0.16 0.001
ACN (E) 34.09 0.180
Hexane (F) (#) 0.75 0.004
ACN (G) 33.34 0.176
ACN (G + B) (H) 85.96 0.454
Turbovap trap (J) (#) 0.07 <0.001
ACN (1) 85.89 0.454
Ethofumesate 80.97 0.428
NC 9607 1.51 0.008
NC 8493 2.24 0.012
NC 20645 1.17 0.006
Total identified 93.99 0.496
Total characterised 2.27 0.012
Total analysed 95.28 0.503
Solids 3.74 0.020
Accountability 100.00 0.528

*  radioactivity in extracts and solids were addedalculate the TRR of the sample
(#) sample below the level requiring further anislys
The recoveries presented here were normalizedG¥@covery.

For details of the extraction procedure please tef&igure 12 (extraction procedure) of the orédireport.

Table 7.2.2-26 Radioactive residues of parent compod and metabolites in kidney sampled 16 hours afte

final dosage
Extract Kidney
TRR [mg/kg] 1.863
Compound (ethofumesate) % of TRR | mg/kg
Conventional extraction
Solids (R1)* 7.52 0.140
Pooled ethyl acetate extract (A)* 92.48 1.723
Turbovap trap (B) (#) 0.04 0.001
Ethyl acetate concentrate (C ) 92.44 1.722
Ethyl acetate (D) 87.26 1.626
Ethofumesate 2.16 0.040
NC 9607 8.49 0.158
NC 20645 76.61 1.427
Water washes (E) 5.18 0.097
C18 Clean-up of water washes
Non-retained fraction (F) (#) <0.01 <0.001
Acid wash (G) (#) 0.40 0.007
MeOH (1) (#) 0.57 0.011
ACN eluate (H/J) 4.21 0.078
Ethofumesate 0.17 0.003
NC 9607 0.65 0.012
NC8493 0.22 0.004
NC 20645 3.17 0.059
Total identified 91.47 1.704
Total characterised 1.01 0.019
Total analysed 91.47 1.704
Solids 7.52 0.140
Accountability 100.00 1.863

* radioactivity in extracts and solids were addedalculate the TRR of the sample
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(#) sample below the level requiring further anialys
The recoveries presented here were normalizedG¥@covery.

For details of the extraction procedure please tef€&igure 18 (extraction procedure) of the origjireport.

Table 7.2.2-27 Radioactive residues of parent compnd and metabolites in psoas muscle sampled
16 hours after final dosage

Extract Psoas muscle

TRR [mg/kg] 0.033

Compound (ethofumesate) % of TRR | mg/kg
Conventional extraction

Solids (R1) 32.58 0.011
Solids (R2)* (#) 23.02 0.008
ACN (B)* 9.56 0.003
ACN (A)* 67.42 0.022
ACN (A +B) (C) 76.97 0.025
Turbovap trap 1 (#) <0.01 <0.001
ACN (D) 76.97 0.025
Hexane (F) (#) 0.82 <0.001
ACN (E) 76.16 0.025
Turbovap trap 2 (#) <0.01 <0.001
Oily phase (#) 1.67 0.001
ACN (G/H) 74.50 0.025
Ethofumesate 45.11 0.015
NC 9607 13.87 0.005
NC 8493 4.83 0.002
NC 20645 5.52 0.002
Unknown 5.17 0.002
Total identified 69.34 0.023
Total characterised 7.64 0.003
Total analysed 74.50 0.025
Solids 23.02 0.008
Accountability 100.00 0.033

* radioactivity in extracts and solids were addedalculate the TRR of the sample
(#) sample below the level requiring further anislys
The recoveries presented here were normalizedG¥@covery.

For details of the extraction procedure please tef€igure 22 (extraction procedure) of the origjireport.

Table 7.2.2-28 Radioactive residues of parent compod and metabolites in liver sampled 16 hours after

final dosage
Extract Liver
TRR [mg/kg] 0.661
Compound (ethofumesate) % of TRR | mgl/kg
Conventopnal extraction
Solids (R1) 51.16 0.338
Solids (R2) 41.21 0.272
Acetone (C)* 3.34 0.022
Solids (R3) 37.87 0.250
ACN (H)* 0.33 0.002
Solids (R4) 37.54 0.248
Solids (R5)* 21.26 0.141
Aqueous fraction (I)* 16.28 0.108
C18 clean-up of aqueous phase
Non-retained fraction (J) 0.18 0.001
Acid water wash (K) (#) <0.01 <0.001
ACN (M) (#) 1.62 0.011
ACN (L/N) 14.47 0.096
Ethofumesate 0.88 0.006
NC 9607 251 0.017

122




Ethofumesate Volume 3 - B.7 (AS)

Extract Liver

TRR [mg/kg] 0.661

Compound (ethofumesate) % of TRR mg/kg
NC 20645 3.69 0.024
Unknown polar 6.53 0.043
Unknown 0.85 0.006
Acetone (B)* 9.95 0.066
Acetone (A)* 48.84 0.323
Acetone extraction

Acetone (A + B + C) (D) 62.13 0.411
Turbovap trap (F) (#) 2.08 0.014
Reduced extract (E )/ACN (G) 60.05 0.397
Ethofumesate 38.00 0.251
NC 9607 8.15 0.054
NC 20645 6.91 0.046
Unknown 1 3.82 0.025
Unknown 2 3.17 0.021
Total identified 60.15 0.398
Total characterised 18.59 0.123
Total analysed 74.52 0.493
Solids 21.26 0.141
Accountability 100.00 0.661

IV. Conclusion
Following dosing of *C-benzene]-ethofumesate at a dose rate of 2.94 daye(equivalent to 274 mg/kg in the
diet) for four consecutive days, the mean combidaily recovery for urine and faeces was 60.95 6&%.
Elimination occurred predominantly via the urinédheTsingle component identified in the urine was \itzter
soluble carboxylic acid NC 20645.
The tissue residues of ethofumesate ranged fro®30ry/kg in the muscle to 1.863 mg/kg in the kidnikey
most tissues the major component seen was unchgmgemt compound with the metabolites NC 20645,
NC 8493 and NC 9607 detected in smaller quantitisvever in the kidney, the major metabolite seas the
highly water soluble metabolite NC 20645 which waadily excreted. Residue levels in milk reached a
maximum of 0.134 mg/kg at 32 hours post-adminigtradf the initial dose. The main compound idertifivas
parent compound followed by NC 20645. The othetaimgites identified were NC 8493 and NC 9607 each
accounted for less than 10% of the residue. Indland plasma residues reached a maximum (0.477 and
0.602 mg/kg, respectively) at 32 hours h after fir& dosing. Overall, the transfer of ethofumesettated
residues in tissues and milk was low. Highest raclivity concentrations were detected in the mdising

organs kidney and liver.

Liver Kidney Muscle Omental Renal Subcut. Milk
fat fat fat

TRR [mg/kg] 0.661 1.863 0.033 0.539 0.528 0.548 0.134
% extracted 78.74 92.48 76.98 98.74 96.26 99.14 2795.
% analyzed 74.52 91.47 74.50 93.06 95.28 94.40 286.1
% identified 60.15 91.47 69.34 88.33 93.99 94.40 .580
Ethofumesate 38.88 2.34 45.11 84.66 89.08 87.07 1755.
NC 8493 - 0.22 4.83 - 2.24 2.79 2.47
NC 20645 10.61 79.77 5.52 3.67 1.17 2.16 13.97
NC 9607 10.67 9.14 13.87 - 1.51 2.37 8.93
% characterized 18.59 1.01 7.64 10.41 2.27 4.75 7414,
% bound residues 21.26 7.52 23.02 1.26 3.74 0.86 73 4.
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Based on the metabolites identified in edible tissues and milk, the following metabolic routes were proposed:

. Cleavage of the ethoxy side chain, with hydroxylation at the 2 position, to give NC 8493.
. NC 8493 can undergo oxidation to the lactone NC 9607.
. The lactone ring of NC 9607 can open to form the carboxy analogue NC 20645.

A proposed metabolic pathway is given in Figure 3.

Figure 3 Proposed metabolic pathway for ethofumesate in ruminants

O
OCH,CH,
CH,S0,0 CH,
H,C

Ethofumesate

NC 20645
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B.7.2.2.3.Pigs
Since the metabolism in the rat and in the cow way similar, no pig metabolism study was conductbd

pattern of metabolites was in good agreement wighrat metabolism studies.

B.7.2.2.4Fish

Root and tuber crops are usually only used in smadintities e.g. as binders to increase the wadilisy of
diets and therefore not considered as a signifiparitof the diet. Furthermore, ethofumesate iscoasidered to
accumulate since the log POW of ethofumesate isi27< 3. Therefore no metabolism studies on fish
deemed to be necessary.

In addition, no international agreed guidelinesarailable for conducting studies on metabolisrfish.
B.7.3.MAGNITUDE OF RESIDUE TRIALS IN PLANTS

B.7.3.1.Suitability of Analytical Methods for Analysis of Ethofumesate and its Relevant

Metabolites according to the proposed Residue Defiion
The proposed residue definition is sum of ethofuategs2-keto-ethofumesate (NC 9607), open-ring-2-ket
ethofumesate (NC 20645), and its conjugate.
According to the plant metabolism, ethofumesaté defgrade to 2-keto ethofumesate (NC9607). Furthéne
ring of 2-keto ethofumesate (NC9607) will be opebgdydrolysis. The open ring form of 2-keto ethoksate
is NC20645. This metabolite undergoes conjugatiith the phenyl-OH.
Hence, a conjugated form of 2-keto ethofumesadways a conjugate of NC20645. Therefore methotisciw
analyse for conjugated 2-keto ethofumesate, medasdiaet the conjugated form of NC20645.
The methods used for residue determination in sagdrfodder beet specimens presented within theisiaol

dossiers cover this residue definition as outlimethe following.

B.7.3.1.1.Transformation via acidic hydrolysis
This study shows that conjugated as well as free2R645 will be transformed to and quantified as 88D7

when using acidic conditions (e.g. acidic hydraystiep).

Report: KCA 6.3.1/15, Tandy, R. (2012b)
Title: Validation of the analytical method A0019donfirm the conversion of NC 20645 to NC 9607 i
sugar beet roots and tops and wheat grain and straw
Document No: S11-03715
Guidelines: SANCO/3029/99 rev. 4
GLP: Yes
.  Materials and Methods

Untreated control specimens of wheat straw, wheaingand sugar beet root and tops were extractéld wi
method A0019 which was used in the studies by Td@6¢2a), Perny, (2002), Perny (2003) and Tand{ 320

After extraction of the samples with a dichloronzath/methanol solvent mixture, water was added ¢o th
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solvent mixture and separated from organic phaseseparating funnel. This was combined with redidilter
cake and fortified with NC20645 prior to acidic hgtysis, which converts any NC20645 residues to 6079
(2-keto Ethofumesate). Acetone was added and tlaeolygate was extracted with dichloromethane. After
solvent concentration, residues of 2-keto Ethofiateesvere determined by GC-MS. The limit of quacéfion

for NC20645 (quantified as 2-keto Ethofumesateyleat straw and grain, and sugar beet tops and vt set

at 0.05 mg/kg. The fortification with NC20645 wasng at LOQ (0.05 mg/kg) and at 10x LOQ (0.5 mg/kg).

Three replicates were carried out for each matitk @ach fortification level.

IIl.  Results and Discussion
The recoveries of NC20645 quantified as 2-ketofetihesate (NC9607) ranged between 77% and 107%lfor a
matrices and all fortification levels. The meanawry for wheat straw was 93% with a standard dievieof
2.6% at LOQ and 96% with a standard deviation @%@at 10x LOQ. The mean recovery for wheat grais wa
99% with a standard deviation of 6.7% at LOQ anéo9with a standard deviation of 3.8% at 10x LOQ. The
mean recovery for sugar beet roots was 82% witaradard deviation of 2.3% at LOQ and 80% with adtad
deviation of 4.4% at 10x LOQ. The mean recoverysiogar beet tops was 101% with a standard deviafion
1.5% at LOQ and 94% with a standard deviation 6#3at 10x LOQ.

[1l.  Conclusion
This study confirms the conversion of NC 20645 © 8607 in sugar beet roots and tops by the acidohysls
step during the analytical method A0019.
The acidic hydrolysis step will liberate NC 20646rh its conjugate and then convert it into NC 96Di7e free
form of NC 20645 can undergo the same conversitmNiC 9607 in case it ends up in the extractiontion
that undergoes the acidic hydrolysis.
The non-conjugated open-ring form of 2-keto-ethadgate (NC 20645) is considered to be analysed thish
method. The open and closed forms of 2-keto Ethefate (NC 20645 and NC 9607) are convertible iatdhe
other depending on the concentration of H+ ionsgé&perate the open ring form of 2-keto ethofume@d@
20645) and to keep this form stable, alkaline coma$ have to be kept.
This is also detailed in the method descriptiontésting the storage stability of NC 20645. Plesese chapter
B.7.1.1.2 and the original study report KCA 6.1/Blamberger, R. (2013).
In the process of extraction the aqueous phasemaae alkaline resulting in a conversion of NC 9643 NC
20645. During the further procedure, the pH wasistdd to neutral conditions and acidic hydrolyséswarried
out. By this method, the metabolite NC 20645 wasveaed to NC 9607 and finally detected as NC 9&0the
extraction method used in the studies Tandy (2Gik#h2013) and Perny (2002 and 2003), the pH watoset
acidic conditions for hydrolysis resulting in a wersion of NC 20645 into NC 9067. Since NC 9607 was
guantified in the end, NC 20645 was determined et w

B.7.3.1.2.Transformation of free NC 20645 to NC 9607 via GC/I8
Free NC 20645 will be transformed to and quantiisdNC 9607 when analysis is done by GC/MS.
Even if the non-conjugated open-ring form of 2-ketbofumesate (NC 20645) would not end up in thetfon

that undergoes the acidic hydrolysis step or addinditions during extraction then the analyticathod used
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in the studies of Tandy (2012a), Perny, (2002)n?€2003) and Tandy (2013) are still consideredapture the
concentrations of non-conjugated NC 20645: All ffisemples were measured by GC/MS.

NC 20645 is converted into NC 9607 during GC/MSlgsia as proved by the report 12A04042-01-VMWA.
This report is summarised in detail in the secfimnanalytical methods, Section 4 (KCA 4.2/08, Hanger
(2012c)):

NC 9607 is the intra molecular ester of NC 2064be Toss of water is considered to be preferredigiten
temperatures (more entropy) and reduced pressese (ater for a back reaction to NC 20645). By G&/M
NC9607 was detected with three characteristic feEgnons with m/z = 256 (quantification), m/z = 1d8d 150
(confirmation). Due to the transformation of NC 266to NC 9607 under GC/MS conditions, NC 20645 was
detected as NC 9607 with its three characteristigmhent ions with m/z = 256 (quantification), m/449 and
150 (confirmation). A recovery experiment with suaé water fortified with both metabolites (NC 9607l NC
20645) at 0.05 mg/kg resulted in recoveries of @%9which fulfils the criteria of SANCO/825/00 reR.1.

Hence, an analytical method in which Ethofumesatk MC 9607 were analysed with GC/MS is consideoed t
capture non-conjugated NC 20645 as well.

This holds also true for older studies, which halready been reviewed on EU level if GC/MS methagse
applied for quantification. Studies that have us@/MS are considered to have measured unintenlyonal
NC20645 as part of the results for NC 9607.

The studies from the Monograph of Ethofumesate tE3eper 1998) and the Addendum thereof (December
2000) can therefore be used.

In studies of Huaulmé (2013a and 2013b) and ChievdR012), crop specimens were analysed for residi
Ethofumesate and its metabolites NC 8493 (freecamjligated), NC 9607 and NC 20645 (free and comgatja
This was proved by fortification with NC 8493, NG® and NC 20645 prior to extraction. Both methods
include an acidic hydrolysis step and the finalidess were measured by GC/MS. Hence, the analysis o
Ethofumesate residues included in the residue itiefinis covered. The final determination of theideies was
carried out by GC/MS.

The analytical methods used in studies of Waal&ehamberger (2005a, b, ¢, d, e, f) and the anaiticethod

in Anspach (2001) is identical to the method usedtudies of Huaulmé (2013a and 2013b) and Chevalli
(2012) including alkaline extraction conditions aatidic hydrolysis of conjugates among others. tdetizese
methods cover -in addition to Ethofumesate and Q79 the analysis of NC 20645 (free and conjugated)
well.

Regarding extraction efficiency, residues in crucammodities, i.e. leaves with tops/leaves withlazoand
roots of sugar and fodder beets at harvest werkgit#g in all residue trials covering the intend&\P. Since

no residues at or above the respective LOQ weresuned in crucial commodities in the residue tri@sering

the intended GAP, a verification of extraction m@dares is not required according to SANCQO/825/00 8¢l
(Point 2.13).

The transformation of free NC 20645 to NC 9607 waés0 addressed by a new study which confirms the
conversion of non-conjugated NC 20645 into NC 9@@&ugar beet matrices during the whole analytical
method A0019 (Weir, 2014). This study is summaraed discussed in detail below.

Report: KCA 6.3.1/16,Weir, A. (2014)
Title: Method Modification and Validation of an Alytical Method for the Determination of
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Ethofumesate and its Metabolites NC 20645 and NC #6&nigarbeet Roots and Tops
Document No: S13-03837
Guidelines: SANCO/825/00 rev. 8.1, SANCO/3029/99 tev.
GLP: Yes

I.  Material and methods
Untreated control specimens of sugar beet root@mslwere fortified with Ethofumesate, NC 9607, &neg NC
20645, respectively. For each analyte/matrix, fiseoveries at the limit of quantification (LOQ) @01 mg/kg
and five recoveries at 10 times of the LOQ (0.1kgpivere determined along with two control specimand
one reagent blank. Please note, that a fortificatith conjugated NC 20645 is not possible. Valmafor this
conjugated form is usually done by spiking with tien-conjugated form prior to the acidic hydrolysiep. The
fortified specimens were extracted with method AD@dhich was used in the studies described abovedifa
2012a, Perny, 2002, Perny, 2003, Tandy, 2013).racktthe fate of non-conjugated NC 20645, recoserie
fortified with NC 26045 were taken within the diféat steps of the extraction procedure. Fortifiedas beet
root and top specimens were double extracted wigtthamol/dichloromethane. After filtration, the onga
filtrates containing Ethofumesate, NC 9607 andftee form of NC 20645 were combined, whereas ther fi
cake containing conjugated NC 20645 was retainde drganic filtrates were cleaned up by liquid-igqu
partitioning with water and methanol/dichlorometba(l0/90, v/v). During this partitioning the anagt
separated. Ethofumesate and NC 9607 remained irordg@nic phase, whereas non-conjugated NC 20645
partitioned into the aqueous phase. The aqueousceéxtas combined with the retained filter cakee Binganic
extracts were evaporated and re-dissolved in diochiethane prior to GC-MS analysis. To the combifiléer
cake and the aqueous extract water/methanol arahbexere added. The solution was heated in a Wwathrfor
60 minutes. Afterwards, the extract was refluxed 76 minutes under acidic conditions. During thispsNC
20645 is converted to NC 9607. After clean-up lili-liquid partitioning, filtration and concentran, the
extracts were re-dissolved in dichloromethane aradyaed by GC-MS.

II.  Results and discussion

The recoveries of Ethofumesate, NC 9607 and fre@2@8@5 (after acidic hydrolysis) in sugar beet rcasl
tops ranged between 60% and 120% (with a relati@edsird deviation lower than 30%) at 0.01 mg/kg and
between 70% and 120% (with a relative standardadievi lower than 20%) at 0.10 mg/kg for each amafnd
matrix. Three ion masses for each analyte have Hetrmined. Non-conjugated NC 20645 was not faand
the organic phase after extraction, but in the agsg@hase which underwent acidic hydrolysis. Cacatjedy NC
20645 will enter this same step. The reported caiwe of the non-conjugated NC 20645 into NC 9607
demonstrates the efficacy of the acidic hydroly8iseparate fortification with non-conjugated NG526 prior

to acidic hydrolysis, as is usually done for comjiegl NC 20645, is therefore redundant. Hence, dhdation of

the method covers both free and conjugated NC 206#fear regression curves were generated for all
transitions and in all cases the coefficient ofed@ination (r2) was found to be greater than 0.886 the
correlation coefficient (r) greater than 0.995. Ti@Q of this method was herein lowered to 0.01 mdtk each

analyte and matrix.
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I.  Conclusion
As a conclusion, older residue trials which haveady been reviewed on EU level can be used toostifie
current submission, if ethofumesate and NC 960& Hsen analysed by using acidic conditions and GC/M
analysis, since these methods would have analysieteationally free and conjugated NC 20645 as aglpart
of the analysis of NC 9607. The new study confithesconversion of non-conjugated NC 20645 to NC7960
sugar beet roots and tops by the whole analytieshod A0019.

B.7.3.2.Sugar beet (representative use)

The representative use supported in the AIR 3 pocethe use in sugar beet (including the rogp<ifodder
beet and beetroot).

The supported good agriculturual practice (GAP) tfeg application of Ethofumesate in/on sugar ardtéo

beets in Europe is summarized below:

Table 7.3.2-1  Use pattern (GAP) for the applicatiorof Ethofumesate in/on sugar and fodder beets in

Europe
Formulation Region | Application Max. rate of Max. a.s. rate | Max. no. of PHI
timing application of application | appls. (days)
(L/ha [prod.]) | (kg/ha)
Ethofumesate 500 SC| EU-N | BBCH 16-18 2.0 1.0** 3 n.a.t
(500 g/L ethofumesate) EU-S
Ethofol 500SC EU-N Pre emergenceg 2.0 1.0** 1 n.a.t
(500¢/L ethofumesate) EU-S
Ethofol 500SC EU-N | Post 0.66 0.33* 3* n.a.t
(500¢g/L ethofumesate) EU-S emergence
until BBCH 18

EU-N = northern EU residue region, EU-S = southg&thresidue region

*  Splitting application with a maximum total raté kg a.s./ha per season. The maximum applicaéitlper treatment is 0.33 kg a.s./ha.
The critical GAP therefore is 3 applications of DK} a.s./ha. More applications (max. 6) at a loagplication rate are possible, but
they do not represent the critical GAP.

** The maximum amount of active substance mustaxaeed 1.0 kg/ha every 3 years

T n.a. = not applicable since PHI is covered bynibvenal vegetation period between last applicagiod harvest

These studies were submitted and evaluated fdirgténclusion of ethofumesate on Annex |I:

The following table summarizes all supervised nesidrials in beet crops (sugar beet, fodder bedtiding
mangold and beetroot) - which have already beemgtéd for the Annex I inclusion of ethofumesatand
have been conducted at the critical total applbcatate of 1.0 kg ethofumesate/ha (+ 25%). Thalpcowas

applied either as a pre-emergence or post-emergpnag.

Table 7.3.2-2  Summary of residue trials conducted ith the active substance ethofumesate in/on root
crops in Europe

Study ID Crop Formulation Region Application timing Max. a.s’rate per
season
(kg/ha)
1 | A82993 fodder beet Nortron / Tramat N-EU pre-eyeace 1.0
2 | A82996 fodder beet Nortron / Tramat N-EU post-grance 1.0
3 A83007 beetroot Nortron / Tramat N-EU pre- ortparergence 1.0
4 | A83020 fodder beet | Nortron / Tramat N-EU pre- & post-emergencg 1.0
beetroot pre- or post-emergence| 1.0
mangold pre- & post-emergence | 1.0
5 | A82998 sugar beet Nortron / Tramat N-EU pre-eeecg 1.0
6 A83019 sugar beet Nortron / Tramat N-EU pre-astgmergence 1.0
7 A83035 sugar beet Nortron / Tramat SC | N-EU post-emergence 1.2
Nortron / Tramat EC
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8 | A83058 sugar beet ETO & chloridazon SC N-EU pregence 1.0

9 | A83064 sugar beet ETO & chloridazon SC N-EU pregence 1.02

10 | A83071 sugar beet ETO & phenmediphamN-EU post-emergence 1.13
EC

11 | A62042 sugar beet Betanal Progress OF N-EU postgence 0.82

12 | A83005 sugar beet Nortron / Tramat S-EU pre-gerese 1.0

13 | A83290 sugar beet Nortron / Tramat S-EU postrgaree 0.8

1 a.s. = ethofumesate
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I.  Material and Methods
Over several growing seasons (1973 — 1991), 3duedrials were conducted in the northern Europeaitiue
region on sugar beets, fodder beets (including mlahgand beetroots, 6 residue trials were conduiettie
southern European residue region between 1973 @l 1
The trials were designed as harvest or declinéstrRoot and leaf samples were collected and apdlysr
parent compound ethofumesate and metabolite NC 983@re and after an acidic hydrolysis step. The
hydrolysis step was conducted to cleave the comgugfametabolites NC 20645 and to convert the emdodhe
common moiety NC 9607.
The acidic conditions were nearly identical inrellidue analytical methods applied (6 M HCI at ID@5r 60 to
75 min.) and were in line with the conditions nekde determine all constituents of the residue rdidin,
including the conjugated form of metabolite NC 286%he distribution of the relevant residue detgdtethe
supervised field trials is shown in Table 7.3.2&0{s/body) and Table 7.3.2-4 (tops/leaves).
In some studies, analysis of the transient meteb®IC 8493 and its conjugates (which are found anly
immature plant matrices) was also included.
The conjugates of metabolites NC 20645 or NC 8488evanalysed in a separate step after acidic hysisol
The acidic treatment released the exocons NC 84fB NC 20645. Under the acidic conditions of the
hydrolysis, the free carboxylic acid NC 20645 wasniediately converted to NC 9607 due to an intramoée
ring closure, as postulated in the plant metabo$ismdies with incurred’C residues.
(The plant metabolism studies showed that the atidatment effectively hydrolyses the conjugatsidue and
transforms the released exocon into the analytargiet NC 9607 when the sample is boiled gently \gitM
HCI for 6h at 95°C; cleavage of the conjugate was proven when applying less harsh conditions: B® for
1 h at 60 °C). Direct GC-FPD analysis (sulfur modiedhe formed NC 9607 is feasible, whereas NC 84@3to
be acetylated for subsequent GC analysis.
Recovery experiments were conducted alongsiderthlysis of the field samples. In the absence ofugated
NC 20645 for spiking purposes (as the endocon ef dbnjugate was never elucidated), the addition of
metabolite NC 9607 simulated recoveries of the wgaie, when considered in conjunction with plant
metabolism studies with samples containing incurtd@ residues. The hydrolysis/transformation cdaowls
chosen (treatment with 6 M HCI at 100°C for 75-1%h) were very similar to those applied in the plan
metabolism studies (6 M HCI at 95°C for 360 min).
In addition, a conversion experiment was conduetbitth confirmed the extensive transformation of RIG45
into NC 9607 when applying the weakest acidic ciod$ of all residue analytical methods used (6 Ml ldt
100°C for 60 min.). In sugar beet leaves and rae85% of NC 20645 was converted into the analytiaedet
NC 9607.

Table 7.3.2-3 Distribution of residues in beet ras after application of ethofumesate according tohte
intended EU GAP (“representative use”)

Study ID Seasonal PHI Residues in roots LOQ
appl. rate [mg/kg] (individual
(kg a.s./ha] a.s. NC 9607 Conj. of Total analytes)
NC 20645 | residue
EU-N
A82993 [1x1.0 | 155 <0.02 <002 | <002 | <006 | 002
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Study ID Seasonal PHI Residues in roots LOQ
appl. rate [mg/kg] (individual
[kg a.s./ha] a.s. NC 9607 Conj. of Total analytes)
NC 20648 |residue
(fodder beet) 1x1.0 163 <0.02 <0.02 <0.02 <0.06
A82996 1x1.0,Po | 104 <0.02 <0.02 <0.02 <0.06 0.02
(fodder beet) 1x1.0, Po | 118 <0.02 <0.02 <0.02 <0.06
A83007 1x1.0,Po | 116 <0.02 <0.02 <0.02 <0.06 0.02
(beetroot) 1x1.0 144 <0.02 <0.02 <0.02 <0.06
A83020 1x1.0,Po | 119 0.05 <0.02 <0.02 0.09 0.02
(fodder beet) 1x1.0,Po | 132 <0.02 <0.02 <0.02  |<0.06
(beetroot)
1x1.0 100 0.03 <0.02 <0.02 0.07
1x1.0,Po | 90 <0.02 <0.02 <0.02 <0.06
(mangold 1x1.0 127 <0.02 <0.02 <0.02 <0.06
=fodderbeet) 1410 Po | 119 <0.02 <0.02 <0.02 <0.06
1x1.0,Po | 132 <0.02 <0.02 <0.02 <0.06
A82998 1x1.0 189 <0.02 <0.02 0.b3 0.07 0.02
(sugar beet) 1x1.0 180 0.02 <0.02 <0.02 0.06
1x1.0 187 <0.02 <0.02 <0.02 <0.06
A83019 1x1.0 158 <0.02 <0.02 <0.02 <0.06 0.02
(sugar beet; 1x1.0 157 <0.02 <0.02 <0.02 <0.06
SC formulation)
1x1.0 136 <0.02 <0.02 <0.02 <0.06
1x1.0 138 <0.02 <0.02 0.02 0.06
A8303% 1x1.2,Po | 146 <0.02 <0.02 <0.02 <0.06 0.02
(sugar beet) 1x1.2,Po | 119 <0.02 <0.02 <0.02 <0.06
1x1.2,Po | 131 <0.02 <0.02 <0.02 <0.06
1x1.2,Po | 135 <0.02 <0.02 <0.02 <0.06
A83058 1x 1.0* 93 <0.02 <0.02 <0.02 <0.06 0.02
(sugar beet) 148 <0.02 <0.02 <0.02 <0.06
178 <0.02 <0.02 <0.02 <0.06
1x 1.0* 136 <0.02 <0.02 <0.02 <0.06
156 <0.02 <0.02 <0.02 <0.06
1x 1.0% 139 <0.02 <0.02 <0.02 <0.06
167 <0.02 <0.02 <0.02 <0.06
1x1.0 181 <0.02 <0.02 <0.02 <0.06
1x 1.0% 73 <0.02 <0.02 0.02 0.06
148 <0.02 <0.02 <0.02 <0.06
175 <0.02 <0.02 <0.02 <0.06
A83064 1x 1.02*% 132 <0.02 <0.02 <0.02 <0.06 0.02
(sugar beet) 160 <0.02 <0.02 <0.02 <0.06
193 <0.02 <0.02 <0.02 <0.06
1x 1.02* 70 <0.02 <0.02 <0.02 <0.06
116 <0.02 <0.02 <0.02 <0.06
148 <0.02 <0.02 <0.02 <0.06
185 <0.02 <0.02 <0.02 <0.06
1x 1.02* 119 <0.02 <0.02 <0.02 <0.06
148 <0.02 <0.02 <0.02 <0.06
175 <0.02 <0.02 <0.02 <0.06
A8307T 1x1.13,Po | 137 <0.03 <0.03 <003 |<0.10 0.05
(sugar beet) 1x1.13,Po | 149 <0.03 <0.03 <003 |<0.10
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Study ID Seasonal PHI Residues in roots LOQ
appl. rate [mg/kg] (individual
[kg a.s./ha] a.s. NC 9607 Conj. of Total analytes)
NC 20648 |residue
A62047 1x0.83,Po | 139 <0.01 T <0.05 <0.06 0.05
(sugar beet) 1x0.83,Po | 144 <0.01 . <0.08 <0.06
1x0.83,Po | 141 <0.01 s <0.05 <0.06
EU-S
A83005 1x1.0* 75 <0.02 0.05 0.0% 0.12 0.02
(sugar beet) 105 0.03 <0.02 <0.02 0.07
137 <0.02 <0.02 <0.02 <0.06
1x1.0* 86 <0.02 <0.02 <0.02 <0.06
118 <0.02 <0.02 <0.02 <0.06
150 <0.02 <0.02 <0.02 <0.06
1x1.0* 64 <0.02 <0.02 0.04 0.08
93 <0.02 <0.02 <0.02 <0.06
125 <0.02 <0.02 <0.02 <0.06
A8329(F 1x0.8 118, Po | <0.02 <0.02 <0.02 <0.06 0.02
(sugar beet) 1x0.8 111, Po | <0.02 <0.02 <0.02  |<0.06
1x0.8 107, Po | <0.02 <0.02 <0.02 <0.06

PO post-emergence use

t inthe residue reports the conjugate of NC 20648 described as “conjugated form of NC 9607 stheeconjugate is cleaved by an
acidic hydrolysis step and the exocon is convertelNC 9607 in the methods applied. Extraction andlysis of metabolite NC 9607
(“free form”) and the conjugate of NC 20645 (“cogfited form of NC9607”) was done in separate steps.

tT the extracts containing free NC 9607 and NC 9687 the conversion of the conjugate of NC 2064%ercombined for analysis

¥ no detectable peak = <0.01 mg/kg (in metabotité\alents), thus <0.05 mg/kg (in a.s. equivalents)

1 control sample contained residues of 0.03 mg/kg

2 control sample contained residues of 0.02 mg/kg

n.a. = not analysed

decline trials (last sampling = mature crop)

analysed according to method RESID/73/18/1 (EfAKL.1.2/28)

analysed according to method RESID/73/18/2 (€fAK4.1.2/29)

analysed according to method RESID/84/42 (cf. KIZA2/30)

analysed according to method AL081/96-0 (cf. KEA.2/10)

o0 T *

Table 7.3.2-4 Distribution of residues in beet tap(leaves) after application of ethofumesate accardy to
the intended EU GAP

Study ID Seasonal PHI Residues in tops LOQ
appl. rate [kg [mg/kg] (individual
a.s./ha] a.s. NC 9607 Conj. of Total residue| analytes)

NC 20645

EU-N

A82993a 1x1.0 155 <0.02 <0.02 <0.02 <0.06 0.02

(fodder beet) 1x1.0 163 0.03 <0.02 <0.02 0.07

A82996a 1x 1.0, Po 104 0.03 <0.02 <0.02 0.07 0.02

(fodder beet) 1x1.0, Po | 118 <0.02 <0.02 <0.02 <0.06

A83007a 1x1.0,Po 116 n.a. n.a. n.a. n.a

(beetroot) 1x1.0 144 n.a. n.a. n.a n.a

A83020b 1x 1.0, Po 119 <0.02 <0.02 <0.02 <0.06 0.02

(fodder beet) 1x1.0,Po | 132 0.02 <0.02 <0.02 0.06

(beetroot)
1x1.0 100 0.02 <0.02 0.05 0.09
1x1.0, Po 90 n.a. n.a n.a. n.a

(mangold 1x1.0 127 <0.02 <0.02 <0.02 <0.06

=fodderbeet)  F 0 Po | 119 <0.02 <0.02 <002 |<006
1x 1.0, Po 132 <0.02 <0.02 <0.02 <0.06

A82998a 1x1.0 189 <0.02 <0.02 0:10 0.14 0.02
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Study ID Seasonal PHI Residues in tops LOQ
appl. rate [kg [mg/kg] (individual
a.s./ha a.s. NC 9607 Conj. of Total residue| analytes)

NC 20645

(sugar beet) 1x1.0 180 <0.02 <0.02 <0.02 <0.06
1x1.0 187 0.04 <0.02 <0.02 0.08

A83019b 1x1.0 158 <0.02 <0.02 0.02 0.06 0.02

(sugar beet) 1x1.0 157 <0.02 <0.02 <0.02 <0.06
1x1.0 136 <0.02 <0.02 0.02 0.06
1x1.0 138 <0.02 <0.02 0.03 0.07

A83035b 1x1.2,Po | 146 <0.02 <0.02 <0.02 <0.06 0.02

(sugar beet) 1x12,Po | 119 <0.02 <0.02 <0.02  |<0.06
1x1.2,Po 131 <0.02 <0.02 <0.02 <0.06
1x1.2,Po 135 <0.02 <0.02 <0.02 <0.06

A83058b 1x 1.0* 93 <0.02 <0.02 0.63 0.07 0.02

(sugar beet) 148 <0.02 <0.02 0.63 0.07

178 <0.02 <0.02 <0.02 <0.06
1x 1.0* 136 <0.02 <0.02 0.02 0.06
156 <0.02 <0.02 0.02 0.06
1x 1.0* 139 <0.02 <0.02 0.02 0.06
167 <0.02 <0.02 0.04 0.08
1x1.0 181 <0.02 <0.02 0.02 0.06
1x 1.0* 73 <0.02 <0.02 0.05 0.09
148 <0.02 <0.02 0.62 0.06
175 <0.02 <0.02 <0.02 <0.06
A83064b 1x 1.02* 132 <0.02 <0.02 0.06 0.10 0.02
(sugar beet) 160 <0.02 <0.02 0.04 0.08
193 <0.02 <0.02 0.04 0.08
1x1.02* 70 <0.02 <0.02 0.03 0.07
116 <0.02 <0.02 0.02 0.06
148 <0.02 <0.02 0.02 0.06
185 <0.02 <0.02 <0.02 <0.06
1x 1.02* 119 <0.02 <0.02 <0.02 <0.06
148 <0.02 <0.02 <0.02 <0.06
175 <0.02 <0.02 <0.02 <0.06

A83071c 1x1.13,Po | 137 <0.03 <0.03 <0.06 |<0.12 0.05

(sugar beet) 1x1.13,Po | 149 <0.03 <0.03 <0.03 <0.10

A62042d 1x0.83,Po | 139 <0.01 -t <0.05% |<0.06 0.05

(sugar beet) 1x0.83,Po | 144 <0.01 -t <0.05% [<0.06
1x0.83,Po | 141 <0.01 -t <0.05% |<0.06

EU-S

A83005a 1x 1.0% 75 <0.02 <0.02 0.03 0.07 0.02

(sugar beet) 105 0.02 0.02 0.06 0.10

137 <0.02 <0.02 0.03 0.07
1x 1.0* 86 <0.02 <0.02 0.03 0.07
118 <0.02 <0.02 <0.02 <0.06
150 <0.02 <0.02 <0.02 <0.06
1x 1.0* 64 <0.02 0.04 0.05 0.11
93 <0.02 <0.02 <0.02 <0.06
125 <0.02 <0.02 <0.02 <0.06
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Study ID Seasonal PHI Residues in tops LOQ
appl. rate [kg [mg/kg] (individual
a.s./ha] a.s. NC 9607 Conj. of Total residue| analytes)

NC 20645

A83290a 1x0.8, Po 118 n.a. n.a n.a. n.a 0.02

(sugar beet) 1x0.8, Po 111 n.a. n.a n.a. n.a
1x0.8, Po 107 <0.02 <0.02 0.02 0.06

PO post-emergence use

Tt inthe residue reports the conjugate of NC 20846 described as “conjugated form of NC 9607” sthee conjugate is

cleaved by an acidic hydrolysis step and the ex@&aonverted into NC 9607 in the methods appledraction and analysis of
metabolite NC 9607 (“free form”) and the conjugaté&C 20645 (“conjugated form of NC9607") was daneeparate steps.

1 control sample contained residues of 0.02 mg/kg

2 control sample contained residues of 0.04 mg/kg

3 control sample contained residues of 0.07 mg/kg

n.a. = not analysed

* decline trials (last sampling = mature crop)

a analysed according to method RESID/73/18/1 (€fAK.1.2/28)

b analysed according to method RESID/73/18/2 (E€fAK4.1.2/29)

¢ analysed according to method RESID/84/42 (cf. KICA2/30)

d analysed according to method AL081/96-0 (cf. KE€A.2/10)

.  Conclusion
In 1972 — 1993 residue studies showed total residuels in mature roots (root/body) below 0.10 ngg/k
independent if the product was applied as pre-ost-pmergence spray. One sample from S-EU shoviethla
residue of 0.12 mg/kg, however the respective cbsimple showed already residues of NC 9607 (Q.g/&Q)
and of the conjugate of NC 20645 (0.02 mg/kg).ddition, this sample was collected 75 days aftgdieation
and did not represent a fully mature sugar beet.
Mature sugar beet roots collected from the saraé187 days after application showed no ethofuneessated
residues above the LOQ of 0.02 mg/kg.
The post emergence use with an application ras@toximately 1 kg a.s./ha was considered as thetwase
use regarding the magnitude of residues in matwgars, and fodder beet.
In the northern European climatic zone 17 post-gewre trials show total residues of ethofumesatk i@n
metabolites in mature sugar, and fodder beet m®fsllows: <0.1 (2x), <0.06 (14x), 0.09 mg/Kkg.
In the southern European climatic zone 3 post-eemarg trials show total residues of ethofumesate itsnd
metabolites in mature sugar-, and fodder beet m®fsllows: <0.06 mg/kg (3x).
Sugar beet tops (leaves) have not been analysalll tinals. The studies in NEU and SEU indicatedyview
residues. The total residue levels ranged from&@@/kg to 0.14 mg/kg. Again, the post emergeneewith
an application rate at approximately 1 kg a.s./aa wonsidered as the worst-case use regardingafgeitude of
residues in mature sugar-, and fodder beet tops.
In the northern European climatic zone 15 post-gewre trials show total residues of ethofumesatki@n
metabolites in mature sugar-, and fodder beetasgsllows: <0.12, <0.10, 0.07, 0.06, <0.06 (11xykg.
In the southern European climatic zone in 1 postrgence trial the total residue of ethofumesate itd
metabolites in mature sugar beet leaves was 0.06gmg
The current EU MRL for sugar beets is 0.5 mg/kg ergpects the fact that the analysis of ethofureasdated
residues is difficult as shown in the method vdlamta of the different methods. Recoveries of theabelites
showed often a high variability and in some cadesreécoveries of the metabolites were <70%. Thigcdif

analysis can be explained by the high amount effiating matrix compounds (e.g. sugar and starch).
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New data for Annex | Renewal (AIR):

B.7.3.2.1.Residue trials in Sugar beet (Bayer CropScience)SEU

Additional supervised residue trials, conductedsauthern Europe, are presented to support therubests

(sugar beets, fodder beets and beetroots) andeottfe current MRLs in Beta vulgaris.

Southern European residue region

Report: KCA 6.3.5 /57;Helgers, A.;1997;M-165366-02nénded: 1997-02-27

Title: Ethofumesate and lenacil suspension conaen800 + 120 g/l AE B049913 02 SC 37 A101 and AE
B049913 02 WP42 A101 Ethofumesate and lenacil SChaoed with a WP formulation in sugar
beet; determination of residues in sugar beet radsand tops following one pre-emergence
application; Italy, 1995

Report No: A89772

Document No: M-165366-02-1

Guidelines: Deviation not specified

GLP/GEP: yes

Report: KCA 6.3.5 /58;Schulte, G.;2013;M-444836-0fekded: 2013-07-09

Title: Amendment no. 1 to report no: 10-2109 - Deti@ation of the residues of ethofumesate in/orasug
beet after spray application of ethofumesate SCib@e field in Spain, Italy and Greece

Report No: 10-2109

Document No(s):

Guidelines:

GLP/GEP:

Report includes Trial Nos.:
10-2109-01
10-2109-02
10-2109-03
10-2109-04
M-444836-02-1
EU-Ref: Council Directive 91/414/EEC olyJi5, 1991,
Annex Il, part A, section 6 and Annex lll, part gection 8
Residues in or on Treated Products, Food and Feed,
EC Guidance working document 7029/V1/95 rev.5 (199722)
US EPA OCSPP Guideline No. 860.1500.SUPP;Exceph#osoil characterization, the weather data
recording, the irrigation recording, the pestididstory, the cultural practices and the applicatitor
maintenance (if relevant) which were not conducteder GLP.
yes

. Materials and Methods

Four independent residue trials were performedigasbeets in Italy (SEU), testing two differenh&umesate
& Lenacil formulations (420 SC and 420 WP) in pkefalcontaining 300 g/L (300 g/kg) ethofumesate aa0
g/L (120 g/kg) lenacil. One application was madétre emergence of the sugar beet at a nominalofaBeb
L/ha or 3.5 kg/ha, corresponding to 1.05 kg ethafsate/ha and 420 g lenacil/ha.; the water rate3@8d /ha,

reflecting local practice in the trial region.

Additional four independent trials were performadtaly (2), Spain (1) and Greece (1), using theesentative

formulation Ethofumesate SC 500, containing 500 efthofumesate. A total of 2 L product per hectaes w

applied post-emergence (at BBCH 17 to 18 = 7 toed&ves unfolded) which is equivalent to 1.0 kg

ethofumesate/ha. The water rate was 300 L/ha. afipications in all studies were at the represmata

application rates for EU approval.

Samples of sugar beets were taken at maturity (BB@ie 49 = beet root has reached harvestablemizt)the

day of application and at maturity. Laboratory ptas of sugar beet roots and sugar beet tops @avere

prepared within 24 hours after sampling.
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Table 7.3.2-5 Application scenario in residue triss conducted in/sugar beet after spraying with
Ethofumesate & Lenacil (420 SC or 42 WP) or Ethofurasate SC 500 (southern EU residue

region)
Study No. Application
Trial No.
ZIE)'tDNo. Crop Variety |[Country FL No ?3/:? |(<§/:|)_ Gs DALT
Year
Ethofumesate & Lenacil SC 420
A89772 Beet, sugar |Italy 420 |1 1.05 0.35 03 170
ER95ECS446 Monodoro 40128 Bologna |SC
ITAOOO1 Europe, South
ITAOOO1-P2
GLP: yes
1995
A89772 Beet, sugar |Italy 420 |1 1.05 0.35 05 165
ER95ECS446 Adrienne 40052 Baricella |SC
ITAOOO2 Europe, South
ITAO002-P2
GLP: yes
1995
A89772 Beet, sugar |ltaly 420 |1 1.05 0.35 03 163
ER95ECS446 Break 40012 Caldera d{ SC
ITAOOO3 Reno
ITAOOO3-P2 Europe, South
GLP: yes
1995
A89772 Beet, sugar |Iltaly 420 |1 1.05 0.35 05 133
ER95ECS446 Adige 44020 Gallo SC
ITAOO04 Europe, South
ITAO004-P2
GLP: yes
1995
Ethofumesate & Lenacil WP 42
A89772 Beet, sugar |Italy 42 1 1.05 0.35 03 170
ER95ECS446 Monodoro 40128 Bologna |WP
ITAOOO1 Europe, South
ITAOOO1-P2
GLP: yes
1995
A89772 Beet, sugar |Iltaly 42 1 1.05 0.35 05 165
ER95ECS446 Adrienne 40052 Baricella | WP
ITAOOO2 Europe, South
ITAO002-P2
GLP: yes
1995
A89772 Beet, sugar |Italy 42 1 1.05 0.35 03 163
ER95ECS446 Break 40012 Caldera di WP
ITAOOO3 Reno
ITAOOO3-P2 Europe, South
GLP: yes
1995
A89772 Beet, sugar |Italy 42 1 1.05 0.35 05 133
ER95ECS446 Adige 44020 Gallo WP
ITAOOO4 Europe, South
ITAO0O4-P2
GLP: yes
1995
Ethofumesate 500 SC
10-2109 Beet, sugar Spain 50d 1 1.0 0.333 155
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Study No. Application

Trial No.

(PBIIc_);No. Crop Variety |[Country FL No |(<§/Sh? |(<§/Sh|)_ Gs DALT
Year

10-2109-01 Sanlucar E-41730 Las SC

10-2109-01-T Cabezas

GLP: yes Europe, South

2011

10-2109 Beet, sugar |ltaly 500 |1 1.0 0.333 18 116
10-2109-02 Leila 1-44012 SC

10-2109-02-T Settepolesini

GLP: yes Europe, South

2010

10-2109 Beet, sugar |ltaly 500 |1 1.0 0.333 18 84
10-2109-03 Houston 1-40128 Bologna|SC

10-2109-03-T Europe, South

GLP: yes

2010

10-2109 Beet, sugar |Greece 500 |1 1.0 0.333 17 116
10-2109-04 Greta GR-50100 SC

10-2109-04-T Drepano

GLP: yes Europe, South

2010

The samples were analysed for ethofumesate relasidues (parent ethofumesate, metabolite NC 960 7rae

and conjugated metabolite NC 20645) using eithethatk RESID/96/21 (cf. KCA 4.1.2/08) or method
00955/M002 (cf. KCA 4.1.2/26). In both methods ttenjugate of metabolite NC 20645 is converted ® th
common moiety NC 9607, which is the analytical &rgesides parent ethofumesate. In both methods the
In ftret
step, ethofumesate is separated from the more poddabolites by extraction with n-hexane or a nrixtaf

ethofumesate related residues are extracted inogant process and quantified using GC-MSD.
ethyl acetate/n-hexane. The metabolites remaiménajueous phase. In the second step, the agpbass
(containing the metabolites) and the solids frora flist extraction step (containing bound residuas)
hydrolysed with concentrated hydrochloric acid6rto 90 minutes to liberate bound residues araleiave the
conjugate of metabolite NC 20645. Under the acidiaditions, the common moiety NC 9607 is formemirfr
the exocon NC 20645 by intramolecular condensatiéiiter partition of the common moiety NC 9607 into
diethyl ether or a mixture of ethyl acetate/n-hexahe extracts are subjected to a clean-up sidpralysed by
GC-MSD.

The respective LOQs for ethofumesate and the commorety NC 9607 were 0.05 mg/kg (in analyte
equivalents) in method RESID/96/21 or 0.01 mg/kggnalyte equivalents) in method 00955/M002. Resid

values were not corrected for recoveries.

II.  Results and discussion
Concurrent recoveries of ethofumesate and the cammmaiety NC 9607 were obtained from samples of suga
beet roots and sugar beet tops (leaf with rootacplit levels between 0.01 mg/kg and 0.1 mg/kgrésged in
analyte equivalents) and additionally of immaturkeole plants with roots at levels between 0.01 mgilkd
34 mg/kg for ethofumesate and at levels betweeh th@/kg and 0.9 mg/kg for NC 9607 (expressed idyama
equivalents) in study 10-2109. The sample matehbsen served to represent all relevant sampleriaa

collected in these trials. Mean recoveries forasugget roots and tops were all within acceptabiges (74-
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104%, RSDs 5.6-11.8%, n=1-3), except for one singt®very determined for NC 9607 in sugar beet baidy
spiking level of 0.01 mg/kg (61%). This recoverasvaccepted since it was only an individual valoe the
corresponding recoveries determined during mettadidiation were all within the acceptable range @f12.0%
(cf. KCA 4.1.2/26). For the matrix “whole planttiroots” also some individual recoveries were bei%,
however since this matrix is neither a food noeedf commodity and the samples were analysed fomation
purposes only, the somewhat lower recoveries weeengd acceptable. Details of the concurrent reyalata
are shown in Table 7.3.2-7.

All trial data are summarized below and in gredtail at the end of this document (Annex I).

Samples of immature whole plants with roots, sathplethe day of application, yielded ethofumesatidues
ranging from 12 to 34 mg a.s./kg (median value 28kig) and NC 9607 residues ranging from 0.05 t@ 0rg
NC 9607/kg (median value 0.16 mg NC 9607/kg), eqgato 0.05 to 0.84 mg a.s./kg (median value 0.4 m
a.s./kg). The residues of both analytes declimetbvels below the limit of quantification in maguroots at
harvest. In study M-165366-02-1 (cf. KCA 6.1.3/5mlevant residues of ethofumesate were determimed
sugar beet root and sugar beet top (root collan ¥iaves) samples taken 133 to 170 days subsetpéing
application. Ethofumesate, as well as NC 960 Hte=si were below the limit of quantification of 0.0%/kg in
roots and leaves independent from the formulatisedu Thus the “total ethofumesate residue” was ydwa
below 0.1 mg/kg (< 0.095 mg/kg).

In study M-444836-01-1 (cf. KCA 6.1.3/58), ethofusate, as well as NC 9607 residues were below e dif
quantification of 0.01 mg/kg in roots and leavempked at maturity, 84 to 155 days after the appiica The
“total ethofumesate residue” was always below 0n@Zkg, when expressed in analyte equivalents a.dn
equivalents (<0.02 mg/kg).

In the following table only those trials were surmis@d which were conducted according to the woasease
parameters (1 kg a.s./ha and BBCH 16-18).

Table 7.3.2-6 Results of residue trials conductdd/on sugar beet after spraying with
Ethofumesate & Lenacil (420 SC or 42 WP) or Ethofurasate SC 500 (southern EU residue

region)
Study No. Residues (mg/kg)
:,lrgf ,\'}': Portion DALT _
. analysed (days) Ethofumesate |NC 9607 . NC 9607. total residue
GLP (a.s.) (analyte equiv.) | (a.s. equiv.) calculated
Year
Ethofumesate 500 SC
10-2109 whole plant |0 25 0.17 0.19 25.2
10-2109-01 with root
éOL'élOE*'Ol'T body 155 | <0.01 <0.01 <0.011 <0.02
1yes
2011 y leaf with root| 155 <0.01 <0.01 <0.011 <0.02
collar
10-2109 whole plant |0 25 0.14 0.156 25.2
10-2109-02 with root
éOL'élO9'02'T body 116 | <0.01 <0.01 <0.011 <0.02
.yes
2010 y leaf with root| 116 <0.01 <0.01 <0.011 <0.02
collar
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Study No. Residues (mg/kg)
Trial No. Portion DALT ,
Plot No. Ethofumesate | NC 9607 NC 9607 total residue
analysed (days) i )
GLP (a.s.) (analyte equiv.) | (a.s. equiv.) calculated
Year
10-2109 whole plant |0 12 0.05 0.056 12.1
10-2109-03 with root
(13°L‘F2)109‘03‘T body 84 <0.01 <0.01 <0.011 <0.02
:yes
2010 leaf with root| 84 | <0.01 <0.01 <0011 <0.02
collar
10-2109 whole plant |0 34 0.93 1.04 35.0
10-2109-04 with root
(13‘1'5109'04'T body 116 | <0.01 <0.01 <0.011 <0.02
:yes
2010 leaf with root| 116 | <0.01 <0.01 <0011 <0.02
collar
Table 7.3.2-7 Concurrent recovery data for ethofurasate and NC 9607 in/on sugar beet matrices
Study Recovery (%)
Trial No. . N
Plot No. Crop zr?;;tlg(/)sne d a.s./metabolite| n I'; (\)/gﬂ(?ﬁ;,'?kg) Individual vin IMax IMean |RSD
GLP recoveries
Year
Ethofumesate & Lenacil SC 420 and WP 42
2 0.05 91;76 76 91 84 -
ethofumesate - 97:
3 0.10 18; 9 97 107 | 104 5.6
A89772
ER95ECS446 body 5 overall 76 107 96 135
ITAOOO1 to 2 0.05 83; 64 64 83 74 -
ITA0004 Beet, NC 9607 1 |0.10 84 84 -
ITAOOO1-P2 to | sugar
ITAO004-P2 3 overall 64 84 77 14.6
GLP: yes ethofumesate 1 0.1 77 77 -
1995 leaf with 1 overall 77 -
root collar | NC 9607 1 |01 103 103 -
1 overall 103 -
Ethofumesate SC 500
ethofumesate 3 0.01 63; 67; 37 57 67 62 8.1
whole plant 3 0.10 83;76; 73 73 83 77 6.6
with root 1 34 84 84 -
7 overall 57 84 72 14.1
NC 9607 3 0.01 71;86; 70 70 86 76 11.8
10-2109 3 0.10 78;68; 62 62 78 69 11.7
10-2109-01 to 1 0.90 81 81
ig-ﬁgg-gi g 7 | overall 62 | 86 | 74 11.3
- -01- eet,
to sugar body ethofumesate 1 0.01 80 80 -
10-2109-04-T 1 overall 80 -
GLP: yes NC 9607 1 | 0.01 61 61 -
2011 1 overall 61 -
leaf with ethofumesate 1 0.01 920 920 90 920 -
root 1 0.10 86 86 -
collar 2 | overall 86 | 90 | 88 -
NC 9607 1 0.01 103 103| 103 103 -
1 0.10 87 87 -
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Study Recovery (%)
Trial No. . P
Plot No. Crop Portllond a.s./metabolite| n IFortllflcan;)kn Individual |, ,.
GLP analyse evel (mg/kg) " IMin  |Max |Mean |RSD
recoveries
Year
2 overall 87 103 | 95 -

B.7.3.2.2.Residue trials in Sugar beet (UPL) - NEU + SEU

The following studies were submitted by United Rifasus Ltd to support the use of ethofumesate garsu
beets. The studies were performed to cover thegseapresidue definition (sum of ethofumesate, NC796IC
20645 and its conjugates).

Some of the analytical methods used in the newduesirials presented below proved the analysi®pjugated
NC 20645 by using NC 20645 as reference standdtdesover, a study is summarised therein, showirag th
conjugated as well as free NC 20645 will be tramsfed to and quantified as NC 9607 when using acidic
conditions (e.g. acidic hydrolysis step) and NC4®6vill be transformed to and quantified as NC 96@%n
analysis is done by GC/MS. A new method validattudy on an existing method for the determinatién o
Ethofumesate and its metabolites NC 20645 and N@7 96 sugar beet roots and tops is summarisedrherei
which corroborates these conclusions. Hence, ogdue trials which have already been reviewe&drievel
can be used to support the current submissiothdfemesate and NC 9607 have been analysed by asidig
conditions and GC/MS analysis, since these methandd have analysed unintentionally free and coajed
NC 20645 as well as part of the analysis of NC 9607

Report: KCA 6.3.1/01, Tandy, R. (2012a)

Title: Determination of residues of Ethofumesateemedipham and Desmedipham after one application
of Ethofol 500SC or three applications of Betasana $€ in sugar beet (outdoor) at 4 sites in
Northern Europe 20(

Document No: S09-01656

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in Anhepart
A, section 6 and Annex lll, part A, section 8 of&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the design, preparatichrealisation of residue trials (7029/V1/95 |

5)
GLP: Yes
Report: KCA 6.3.1/02, Perny, A. (2002)
Title: Residue study in sugar beets following treatis with a formulated product containing

Ethofumesate 128 g/l, Phenmedipham 62 g/l and Deipmam 16 g/l on sugar beet fields under
field conditions in France and in the Netherland2000

Document No: R A0015

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in Anhepart
A, section 6 and Annex lll, part A, section 8 of@itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the design, preparatichrealisation of residugals (7029/V1/95 rev

5)
GLP: Yes
Report: KCA 6.3.1/03, Perny, A. (2003)
Title: Residue study in sugar beets following treatis with a formulated product containing

Ethofumesate 128 g/l, Phenmedipham 62 g/l and Daipmam 16 g/l on sugar beet fields under
field conditions in France and in The Netherlamd2001

Document No: R A1114

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in Arnihepart
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A, section 6 and Annex lll, part A, section 8 of@itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the design, preparatighrealisation of residue trials (7029/V1/95 |

5)
GLP: Yes
Report: KCA 6.3.1/04, Huaulmé, J.-M. (2013a)
Title: Magnitude of residue of Ethofumesate andahelites in sugar beet raw agricultural commodities

Document No:

after one foliar application of Ethofumesate 500 §C —4 trials (2 harvest trials and 2 decline ct
trials) Northern Europe (The Netherlands, Belgiun2042
BPL12/436/GC

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in &Arniheart
A, section 6 and Annex lll, part A, section 8 of&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the design, preparatighrealisation of residue trials (7029/V1/95 |
5)

GLP: Yes

Report: KCA 6.3.1/05, Chevallier, E. (2012)

Title: Magnitude of residue of Ethofumesate andabelites in sugar beet raw agricultural commodities

Document No:

after one foliar application of Ethofumesate 500 §C —4 trials (2 harvest trials and 2 decline ct
trials) Northern Europe (The Netherlands, Belgiun20t1
BPL11/380/GC

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in Arnihepart
A, section 6 and Annex lll, part A, section 8 of&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the design, preparatighrealisation of residue trials (7029/V1/95 |
5)

GLP: Yes

Report: KCA 6.3.1/06, Waalkens, W.M. and Hamberge(2R05a)

Title: Determination of the decline of the residé$henmedipham, MHPC, Methylaniline, Desmedipt

Document No:

EHPC, Aniline, Ethofumesate, 2-Keto-Ethofumesaterirsugar beet plants and roots after foliar
applications of Phenmedipham 157 g/l EC, Phenmediptz/ g/l SE and Ethofumesate /
Phenmedipham / Desmedipham 128/62/21 g/l EC to qaggts in the Netherlands and northern
France, 2003

R03-16-NF-08

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in &Arniheoart
A, section 6 and Annex lll, part A, section 8 of&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the design, preparatighrealisation of residue trials (7029/V1/95 |
5)

GLP: Yes

Report: KCA 6.3.1/07, Waalkens, W.M. and Hamberge(2R05b)

Title: Determination of the magnitude of the residwf Phenmedipham, MHPC, Methylaniline,

Document No:

Desmedipham, EHPC, Aniline, Ethofumesate, 2-Ketmfttmesate in/on sugar beet plants and
roots after foliar applications of Phenmedipham §8EC, Phenmedipham 157 g/l SE and
Ethofumesate / Phenmedipahm / Desmedipham 128/@&/ELC to sugar beets in the Netherlands
and northern France, 2003

R03-16-NF-09

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in Arniheart
A, section 6 and Annex lll, part A, section 8 of@&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the design, preparatighrealisation of redue trials (7029/VI/95 re)
5)

GLP: Yes

Report: KCA 6.3.1/08, Waalkens, W.M. and Hamberge(2B05c)

Title: Determination of the decline of the resida¢phenmedipham, MHPC, methylaniline,

Document No:

desmedipham, EHPC, aniline, ethofumesate, 2-kewiatiesate in/on sugar beet plants and roots
after foliar applications of phenmedipham 157 dfl&hd
ethofumesate/phenmedipham/desmedipham 128/62/ELCg# sugar beets in the Netherlands and
in northern France, 2004

R04-16-NF-08
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Guidelines: According to Guidelines for the genierabf data concerning residues as provided in Anhepart
A, section 6 and Annex lll, part A, section 8 of@itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommetadion for the design, preparation and realisatioresidue trials (7029/V1/95 re
5)

GLP: Yes

Report: KCA 6.3.1/09, Waalkens, W.M. and Hamberge(2R05d)

Title: Determination of the magnitude of the residwf Phenmedipham, MHPC, Methylaniline,

Document No:

Desmedipham, EHPC, Aniline, Ethofumesate, 2-Ketmftimesate in/on sugar beet plants and
roots after foliar applications of Phenmedipham §8EC, Phenmedipham 157 g/l SE and
Ethofumesate / Phenmedipahm / Desmedipham 128/@/FC to sugar beets in the Netherlands
and northern France, 2004

R04-16-NF-09

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in Anhepart
A, section 6 and Annex lll, part A, section 8 of@&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the design, preparatichrealisation of residue trials (7029/V1/95 |
5)
GLP: Yes
Report: KCA 6.3.1/10, Anspach, T. (2001)
Title: Magnitude of the residue of Phenmediphamsmbedipham, Ethofumesate and its metabolite 2-oxo-

Document No:

Ethofumesate in sugar beets (roots and leaves/tdies)the application of Betasana Trio under filed
conditions in Germany, 2000
ADN-0004

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in Anhepart
A, section 6 and Annex lll, part A, section 8 of@&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the desigrgparation and realisation of residue trials (70095 rev.
5)

GLP: Yes

Report: KCA 6.3.1/11, Tandy, R. (2013)

Title: Determination of residues of ETHOFUMSATE aeiHOFUMESATE-2-KETO, after one or three

Document No:

applications of ETHOFOL 500SC, or three applicatdBETASANA TRIO SC in sugar beet
(outdoor) at 5 sites in Northern Europe and 5 $ite3outhern Europe 2010
S10-00258

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in Aniheart
A, section 6 and Annex lll, part A, section 8 of&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the design, preparatighrealisation of residue trials (7029/V1/95 |
5)

GLP: Yes

Report: KCA 6.3.1/12, Waalkens, W.M. and Hamberge(2R05e)

Title: Determination of the magnitude of the residwf Phenmedipham, MHPC, Methylaniline,

Document No:
Guidelines:

GLP:

Desmedipham, EHPC, aniline, Ethofumesate, 2-Ketofithesate in/on sugar beet plants and roots
after foliar applications of Phenmedipham 157 @léhd Ethofumesate / Phenmedipham /
Desmedipham 128/62/21 g/l EC to sugar beets irhaantSpain, 2003

R03-16-SP-06

According to Guidelines for the genierabf data concerning residues as provided in Ariheart
A, section 6 and Annex lll, part A, section 8 of&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the design, preparatighrealisation of residugals (7029/V1/95 rev
5)

Yes
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Report:
Title:

Document No:

KCA 6.3.1/13, Waalkens, W.M. and Hamberge(2R05f)
Determination of the decline of the resideé$henmedipham, MHPC, Methylaniline,
Desmedipham, EHPC, Aniline, Ethofumesate, 2-Ketmfttimesate in/on fodder beet plants and
roots after foliar applications of Phenmedipham g85E and Ethofumesate / Phenmedipham /
Desmedipham 128/62/21 g/l EC to fodder beets ithewn France, 2003

R03-16-FR-07

Guidelines: According to Guidelines for the genierabf data concerning residues as provided in Arheart
A, section 6 and Annex lll, part A, section 8 of&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommendation for the desigmeparation and realisation of residue trials (7029 rev.
5)

GLP: Yes

Report: KCA 6.3.1/14, Huaulmé, J.-M. (2013b)

Title: Magnitude of residue of Ethofumesate andabelites in sugar beet raw agricultural commodities

Document No:
Guidelines:

GLP:

after one foliar application of Ethofumesate 500 §C —4 trials (2 harvest trials and 2 decline ct
trials) Southern Europe (Italy, Spain)-2012

BPL12/435/GC

According to Guidelines for the genierabf data concerning residues as provided in Arheart
A, section 6 and Annex lll, part A, section 8 of&itive 91/414/EEC, concerning the placing of
plant protection products on the market
General recommeradion for the design, preparation and realisatioresidue trials (7029/V1/95 re
5)

Yes

. Materials and Methods

In the growing seasons from 2000 to 2012, 37 t@®&plots) have been carried out in Northern Earapd 9

trials (9 plots) have been carried out in Southeurope in several countries of the EU (UK, NL, B, N-FR,

S-FR, ES, IT). Ethofumesate was applied either amcewice or three times (a summary of the appiicat

scenarios is listed in the table below.

Table 7.3.2-8 Application scenario in residue trils conducted in/sugar beet after spraying with
ethofumesate (northern and southern EU residue regn)

Study No. Application
Trial No.
Plot No. Crop Variety  |Country g/ha DALT
GLP No (a.S.) GS
Year
Northern Europe
S09-01656 Sugar beet, NG32 1PN 1 1031 BBCH 10-17 146
S09-01656-01 BEAVA, Opta Harston, Notts, UK 1 1078 BBCH 18 111
(2012a)
3 224 BBCH 14 111
245 BBCH 17
225 BBCH 18
S09-01656 Sugar beet, C07 6PE 1 1050 BBCH 12-13 188
S09-01656-02 BEAVA, Colchester, Essex, 1 1022 BBCH 18 162
(2012) Bullfinch UK
3 184 BBCH 14 162
232 BBCH 16
229 BBCH 18
S09-01656 Sugar beet, YO42 4RU 1 1000 BBCH 07 149
(2012) Bobcat
3 190 BBCH 15 69
238 BBCH 16
245 BBCH 18
S09-01656 Sugar beet, YO8 5LF 983 BBCH 07 145
S09-01656-04 BEAVA, Ace | Osgodby 967 BECH 18 102
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Study No. Application
Trial No.
Plot No. Crop Variety  |Country g/ha DALT
GLP No (@s) GS
Year
(2012) North Yorkshire, UK 196 BBCH 15 102
215 BBCH 16
215 BBCH 18
R A0015 Sugar beet, 60400 Appilly, 2 372.3 BBCH 16 175
A0015 ND1 Somate NORTHERN 369.1 BBCH 33-39
(2002) FRANCE
R A0015 Sugar beet, Rifle67160 Seebach, 2 387.0 BBCH 16 164
A0015 AN1 NORTHERN 383.3 BBCH 16-18
(2002) FRANCE
R A0015 Sugar beets, |6085NR Horn, THE 2 394.6 BBCH 16-18 164
A0015 HL1 Lonera NETHERLANDS 365.3 BBCH 19
(2002)
R A0015 Sugar beets, 6201AB Mechelen 2 399.4 BBCH 14 127
A0015 HL2 Aresto THE 394.0 BBCH 16-17
(2002) NETHERLANDS
R A1114 Sugar beets, |45170 Attray 2 381 BBCH 16 103
R A1114 BP1 Sterna NORTHERN 400 BBCH 31
(2003) FRANCE
R Al1114 Sugar beets, |67160 Seebach, 2 376 BBCH 16 110
(2003) Rifle NORTHERN 397 BBCH 16-18
FRANCE
R Al1114 Sugar beets, |6281AB Mechelen 2 402 BBCH 16 134
A1114 HL1 Toledo THE 364 BBCH 18
(2003) NETHERLANDS
RA1114 Sugar beets, |6085NR Horn 2 386 BBCH 16 119
A1114 HL2 Hiteatia THE 394 BBCH 18-19
(2003) NETHERLANDS
BPL 12/436/GC Sugar Beet, 5973 AC Lottum 1 1021 BBCH 18 113
BPL12/436/GC-01-NL | Shakira Limburg — NL
(2013)
BPL 12/436/GC Sugar beet, 6599 CJ Ven- 1 975 BBCH 18 116
BPL12/436/GC-02-NL | Coyote Zelderheide
(2013) Limburg — NL
BPL 12/436/GC Sugar beet, 3470 Kortenaken 1 1046 BBCH 18 113
BPL12/436/GC-03-BE | Rubens Brabant — BELGIUM
(2013)
BPL 12/436/GC Sugar beet, 3890 Kaortijs 1 1002 BBCH 18 113
BPL12/436/GC-04-BE | Candama Limburg —
2013 BELGIUM
BPL 11/380/GC Sugar beet, 5973 RC Lottum 1 1032 BBCH 14 124
BPL11/380/GC-01-NL,| Arrival Limburg— The
Plot T3 NETHERLANDS
2012
BPL 11/380/GC Sugar beet, 6595 CJ Ottersum 1 1014 BBCH 14 125
BPL11/380/GC-02-NL,| Coyote Limburg— The
Plot T3 NETHERLANDS
2012
BPL 11/380/GC Sugar beet, 3473 Waanrode 1 1024 BBCH 14 136
BPL11/380/GC-03-BE,| Rubens Brabant — BELGIUM
Plot T3
2012
BPL 11/380/GC Sugar beet, 3870 Opheers 1 1004 BBCH 14 136
BPL11/380/GC-04-BE,| Bernadette Limburg— BELGIUM
Plot T3
2012
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Study No. Application
Trial No.
Plot No. Crop Variety  |Country g/ha DALT
GLP No (@s) GS
Year
R03-16-NF-08 Sugar beets, Elst, 2 261.23 BBCH 12 173
R03-168-01 Cyntia NL 531.81 BBCH 14
2005
R03-16-NF-08 Sugar beets, Le Gault Saint Denis 2 278.9 BBCH 12 120
R03-168-02 Guépard N-FRANCE 536.7 BBCH 14
2005
R03-16-NF-09 Sugar beets, Angeren 2 275.99 BBCH 12 142
R03-169-01 Santesse THE 527.33 BBCH 14
2005 NETHERLANDS
R03-16-NF-09 Sugar beets, Esbarres 2 265.4 BBCH 12 146
R03-169-02 Baccara NORTHERN 548.1 BBCH 16
2005 FRANCE
R04-16-NF-08 Sugar beets, |Valburg 2 258.85 BBCH 12 134
R04-168-01 Shakira NL 522.40 | BBCH 14-15
2005
R04-16-NF-08 Sugar beets, Inchy en Artois 2 280.79 BBCH 12 166
R04-168-02 Monarch N-FRANCE 596.84 BBCH 14
2005
R04-16-NF-09 Sugar beets, Angeren 2 264.60 BBCH 12 135
R04-169-01 Pursan THE 536.34 | BBCH 14-15
2005 NETHERLANDS
R04-16-NF-09 Sugar beets, Houdilcourt 2 283.01 BBCH 12 155
R04-169-02 Crocodile NORTHERN 545.26 BBCH 14
2005 FRANCE
AND-0004 Sugar beet, Fox 02692 Gnaschwitz 3 229 BBCH 12 92
FR 20/00/50 GERMANY 292 BBCH 14
2001 289 BBCH 18
AND-0004 Sugar beet, 04668 3 230 BBCH 12 138
FR 20/00/70 Ascona Motterwitz 294 BBCH 16
2001 297 BBCH 18
AND-0004 Sugar beet, Velen-Ramsdorf, 3 230 BBCH 12 121
AR 0003 Helix Westphalia 286 BBCH 16
2001 GERMANY 286 BBCH 19
AND-0004 Sugar beet, 16833 Lentzke 3 231 BBCH 12 107
AC/00/59 Ascona GERMANY 294 BBCH 14-16
2001 292 BBCH 16-18
S10-00258 Sugar Beet PE6 OSY, 1 1040 0 153
2013 Carissma Cambridgeshire,
UK 200 BBCH 14-18 97
388
400
S10-00258 Sugar Beet PE9 4BE, Little 1015 0 189
S10-00258-02 BEAVA Casterton, 1100 16 134
2013 bobcat Cambridgeshire,
UK 200 18 134
452
408
S10-00258 Sugar Beet CO07 8SD, Little 1 1000 BBCH 5 206
S10-00258-03 BEAVA Bentley, Essex, 1 996 BBCH 18 155
2013 Saracen UK
3 202 BBCH 18 155
416
404
S10-00258 Sugar Beet IP21 4BQ, 1 1015 5 204
S10-00258-04 BEAVA Thrandeston, 1 1010 18 153
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Study No. Application
Trial No.
Plot No. Crop Variety  |Country g/ha DALT
GLP No (@s) GS
Year
3 196 18 153
396
404
S10-00258 Sugar Beet PE9 4BE, Little 1 1020 18 105
S10-00258-09 BEAVA Casterton, 3 206 18 105
2013 Bobcat Cambridgeshire, 432
UK 412
Southern Europe
R03-16-SP-06 Sugar beets, Rodezno 274.3 BBCH 12 165
R03-166-01 Alama SPAIN 562.4 BBCH 14
2005
R03-16-FR-07 Fodder beets, |Niort 260.0 BBCH 12 146
R03-167-01 Boléro SOUTHERN 524.8 BBCH 14
2005 FRANCE
BPL12/435/GC Sugar Beet, 01213-Lantaron 937 BBCH 18 128
BPL12/435/GC-01-SP |Isabella Alava, SPAIN
2013 KWS
BPL12/435/GC Sugar Beet, 01428-Iruna de Oca 1009 BBCH 18 128
BPL12/435/GC-02-SP | Sonja Alava
2013 SPAIN
BPL12/435/GC Sugar Beet, 35040-Merlara, 974 BBCH 18 108
BPL12/435/GC-03-IT |Nektarine Veneto
2013 ITALY
BPL12/435/GC Sugar Beet, 37055-Ronco 979 BBCH 18 108
BPL12/435/GC-04-IT |Montana allAdige, Verona
2013 ITALY
S10-00258 Sugar Beet 40054, Budrio, 1035 00-07 137
S10-00258-05 BEAVA Bologna
2013 Rizor ITALY
S10-00258 Sugar Beet 48017, Conselice, 915 0 132
S10-00258-06 BEAVA, Ravenna, ITALY
2013 Pauletta
S10-00258 Sugar Beet 42212, Covarrubias, 1000 0 185
S10-00258-07 BEAVA Soria
2013 Noelia SPAIN
S10-00258 Sugar Beet 42392, Velamazan, 1050 0 189
S10-00258-08 BEAVA Soria, SPAIN
2013 Emestina
S10-00258 Sugar Beet Lebrija, SPAIN 1040 0 71
S10-00258-10 BEAVA
2013 Newton

In those trials in which Ethofumesate was appliedeg the application rate ranged between 915 tha.and

1100 g a.s./ha. These application rates are wittén25% deviation of the intended critical appliizatrate of

1000 g a.s./ha. The application was done at a BB&tween 0 and 18.

The critical GAP is covered by the post-emergernualieation (up to BBCH 18) at a critical rate of(IDg

a.s./ha. Hence, those trials in which ethofumesate applied post-emergence at 1000 g a.s./ha udasH

worst-case scenario and were further considerétkievaluation.

The notifier also submitted residue data represgritie split application (2 and 3 applications).tAsse trials

are considered as less critical, the results afettigals were reported in Annex | as additionfdrimation only.
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Samples of whole plants with roots, leaves withsteere sampled for analysis. The crucial commaxlifioe
human consumption and livestock feeding, i.e. ratharvest and leaves with tops at harvest, wakent
between 87 days and 220 days after last applicaBamples were stored deep frozen until analysie T
maximum storage period of sugar and fodder begekeand roots at harvest from sampling until exivacvas
364 days. The storage period of ethofumesate anceitvant metabolites in sugar beet leaves ants$ rigo

covered by available storage stability data.

Analysis of samples and validation of methods

Specimens of leaves with tops/leaves with collat eoots were analysed for Ethofumesate and its bo#tas
taken into account the proposed residue definiiom of Ethofumesate, 2-keto-ethofumesate (NC 96Gip&n-
ring-2-keto-ethofumesate (NC 20645) and its corag@ihe methods are detailed below. The suitabiiftthe
respective method to cover the proposed residuniti@f is given as well at the end of this subsstt

A new method validation study is summarised belgveif, 2014) which shows that the method A0019 Iilfi
the criteria of SANCO/825/00 rev. 8.1 and SANCO/R@E® rev. 4 for the analysis of Ethofumesate, NO7Q6
and free and conjugated NC 20645 in sugar bees$ mad tops as well. The new limit of quantificatiminthis
method is now 0.01 mg/kg for each analyte and malfiiis new study furthermore shows that free NG64X)
will enter the acidic hydrolysis step of the mettamd hence will be converted into NC 9607. Théans that
the older studies that have been analysed accotalitigs method will have covered not only the cgygited NC
20645, but also the free form of NC 20645 (bothmfemmeasured as 2-keto ethofumesate = NC 9607)eThes
older studies therefore also cover the new resideégition.

KCA 6.3.1/01 (Tandy, R. (2012a), S09-01656), KCA3F1/02 (Perny, A. (2002), R A0015), KCA 6.3.1/03
(Perny, A. (2003), R A1114) and KCA 6.3.1/11 (TandyR. (2013), S10-00258)Crop specimens were
analysed for residues of Ethofumesate and 2-kétof@nesate (free and conjugated form) using théotkas
detailed in ANADIAG S.A. study report number AO0Malidation of the Method of Analysis of the res&kiof
Ethofumesate and its metabolite 2-keto Ethofumeete and conjugated form) in Sugar Beets”. Thisort is
attached to the report of Tandy, R. (2012a). Théhatewas validated by 5 recoveries at LOQ and bweides
at 10x LOQ for sugar beets leaves and roots foofithesate and 2-keto-ethofumesate (extraction puoeefor
free analyte and extraction procedure for conjudjatealyte). Recoveries were well in the range 6170%, the
relative standard deviation was well below 20%. Tiethod fulfils therefore the criteria of SANCO/3029
rev.4.

Free residues were extracted with dichloromethae#yamol and the conjugated residues were extrdoted
residual filter cake by extraction with aqueous mebl followed by acidic hydrolysis to yield freeetabolites.
Extracts were purified by liquid partitioning. Afteoncentration to low volume, gquantification wasreed out
with gas chromatography with mass selective deteciihe limit of quantification for Ethofumesateda?+rketo
Ethofumesate in sugar beet whole plant, leavestefib and roots was 0.05 mg/kg.

Procedural recoveries were done concurrently vattvés with tops/leaves with collar samples at 0ng#kg-
1.0 mg/kg resulting in an overall mean recovenB82f105.7% for Ethofumesate, 83-96.3% for “free”&tek
ethofumesate and 74.1-102% for “conjugated”-2-ké&thofumesate. Procedural recoveries were done
concurrently with root samples at 0.05 mg/kg-10@/'kg resulting in an overall mean recovery 83-92 6%
Ethofumesate, 82-99.0% for “free”-2-keto ethofuntesand 74.7-101% for “conjugated”-2-keto Ethofuntesa
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Procedural recoveries were done concurrently witioler plant with roots samples at 0.05 mg/kg-25 mg/k
resulting in an overall mean recovery of 82-90.2% Ethofumesate, 78.6-87% for “free”-2-keto etho&gate
and 73.2-96% for “conjugated”-2-keto ethofumesateese studies cover the proposed residues definitio

KCA 6.3.1/04 (Huaulmé, J.-M. (2013a), BPL12/436/GC) KCA 6.3.1/05 (Chevallier, E. (2012),
BPL11/380/GC), KCA 6.3.1/14 (Huaulmé, J.-M. (2013b)BPL12/435/GC): Crop specimens were analysed
for residues of Ethofumesate and its metabolite8493 (free and conjugated), NC9607 and NC2064%® érel
conjugated) using the validated method 11A04042/DISB. Metabolites NC20645 and NC9607 were both
measured as NC9607. The validation of this metlodidtailed in the CA 4.2. The validation was done
according to SANCO/3029/99 rev. 4 and SANCO/825/€0. 8.1. Please refer to the section for analltica
methods. This method is in analogy to the methastrileed in “De Bredelaar BV” studies presented imere
(R0O3-16-NF-08 (20031150/03-R(V)SB), R03-16-NF-9 (20150/04-RSB), R04-16-NF-08 (20031150/05-
RSB), R04-16-NF-09 (20031150/06-RSB), R03-16-SRA®31150/01-RSB), R03-16-FR-07 (20031150/02-
RSB)) and the method described in KCA 6.3.1/10 paah, T. (2001), ADN0O004).

Sugar beet specimens (whole young plants with leates with tops and roots) were extracted wittae.
Water was added to the extract and the solventozatgrl to the aqueous remainder. The aqueous plasse
made alkaline, resulting in conversion of NC 96@%iits open form (opening of the cyclic esterstig
metabolite NC 20645). In the following extractices with hexane, only Ethofumesate was extractdébreas
the metabolites NC 8493, NC 9607 and NC 20645 neinaithe alkaline aqueous phase. The hexane extrst
dried over sodium sulphate and the volume of timepsa reduced using a rotary evaporator and finalbught

to a defined volume with n-hexane. The remainingnplmaterial from the acetone extraction step dmed t
alkaline aqueous phase from the hexane extractegnvgere combined. The sample was adjusted to taheu
pH, 10% acetone was added and the sample cookesr wefiux. The sample was filtered and the filtrate
subjected to an acid hydrolysis step. The conjubbtaund residues of the metabolites were conventedits
free form at this step. Finally, the hydrolysed ptammatrix cleaned up by SPE. After evaporatioe, e¢fuate
was brought to a defined volume with ethyl acet&ieal solutions 1 (containing Ethofumesate) andeze
combined; an additional SPE clean-up was done.yislvas performed using capillary gas chromatdgrap
with mass selective detection (GCMSD). The metabdiC 20645 (free and conjugated) is converted @ N
9607 within the analytical method and was finalbtetted as NC 9607. In the three different matrafesugar
beet (whole plants with root, leaves with top aadts), the limit of quantification (LOQ) was 0.01gfkg for
Ethofumesate, for its metabolite NC8493 and fordime of its metabolites NC 20645 and NC 9607. Madttds
NC20645 and NC9607 were both measured as NC 96t limit of detection (LOD) was 0.003 mg/kg for
Ethofumesate and for its metabolites.

Procedural recoveries were done concurrently waéhivés with tops samples at 0.005 mg/kg-0.01 mg/kg
resulting in an overall mean recovery of 87-92%Htimofumesate, 86-92% for sum of NC 9607 and NC4306
and 91-92% for NC 8493. Procedural recoveries wleree concurrently with root samples at 0.005 mg@ykit
mg/kg resulting in an overall mean recovery of @940for Ethofumesate, 86-91% for sum of NC 9607 s
20645 and 88-91% for NC 8493. Procedural recovesiese done concurrently with whole plant with roots
samples at 0.005 mg/kg-5 mg/kg resulting in an alVenean recovery of 78-104% for Ethofumesate, 8%9
for sum of NC 9607 and NC 20645 and 86-103% for84Q3.

These studies cover the new residues definition.
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KCA 6.3.1/06 (Waalkens and Hamberger (2005a), RO3®iNF-08), KCA 6.3.1/07 (Waalkens and
Hamberger (2005b), R03-16-NF-09), KCA 6.3.1/08 (W#@&ns and Hamberger (2005c), R04-16-NF-08),
KCA 6.3.1/09 (Waalkens and Hamberger (2005d), RO046INF-09), KCA 6.3.1/12 (Waalkens and
Hamberger (2005e), R03-16-SP-06), KCA 6.3.1/13 (Wkans and Hamberger (2005f), R03-16-FR-07):
Crop specimens were analysed for residues of Etedate and its metabolite 2-keto ethofumesate (07,9
free and conjugated with the conjugated form béinigict conjugated NC 20645) using the method aadid in
20031150/01-RVSB, 20031150/02-RVSB, 20031150/03-RV20031150/04-RVSB. The validation of the
method is attached to the report R03-16-NF-08, R&MNF-09, R03-16-SP-06 and R03-16-FR-07. The method
was validated according to SANCO/825/00 rev. 6 1@vwd/. At least 5 recoveries were carried out atll®Q of
0.02 mg/kg in each matrix and for each analyte @nldast 5 recoveries were carried out at 10x LO@ach
matrix and for each analyte. The single recoveraeged between 70-110% for Ethofumesate and NC@&07
keto Ethofumesate) in each matrix. The relativendtiad deviation was <20%. Hence, the method futfiks
requirements of SANCO/3029/99 rev.4. The limit afaqtification is 0.02 mg/kg for each analyte andhea
matrix. The limit of detection is 0.006 mg/kg faxah analyte and each matrix.

The method for extraction and analysis of Ethofustesnd its metabolite 2-keto ethofumesate (NC p&07
identical to the method used in studies KCA 6.311(lduaulmé, J.-M. (2013a), BPL12/436/GC), KCA 6/G5L
(Chevallier, E. (2012), BPL11/380/GC), KCA 6.3.1/{4uaulmé, J.-M. (2013b), BPL12/435/GC) including
alkaline extraction conditions and acidic hydrodysf conjugates among others. This method is @eta@bove.
Hence, this method covers -in addition to Ethofustesand NC 9607- the analysis of NC 20645 (free and
conjugated) as well. W.M. Waalkens and R. Hambergave therefore measured NC 20645 (free and
conjugated) as 2-keto-ethofumesate (NC 9607) duttieganalysis of the trial samples. These studaerc
therefore the new residues definition.

The overall mean recovery for both plants and reas 90% for Ethofumesate and 80-85% for NC 9607 (2
keto Ethofumesate).

KCA 6.3.1/10 (Anspach, T. (2001), ADNOOO4Crop specimens were analysed for residues offtthesate
and its metabolite 2-keto ethofumesate (NC960Mguthe analytical test method L-15.045. This methad
validated according to SANCO/825/00 rev.6 withie $tudy. Five recoveries were carried out at LO®Z0
mg/kg) and 5 recoveries were carried out at 10x LifGxQeach analyte and each matrix. Single recovatyes

are within the range of 70-110%. The overall mezaovery is 98% for Ethofumesate in sugar beet kawth

top and 93% in sugar beet roots and 82% for NC#®@ugar beet leaves with tops and 80% in sugdrrbess.
The relative standard deviation is < 20%. Hends, ttethod fulfils the requirements of SANC0/3029/69.4.

The method for extraction and analysis of Ethofuatesand its metabolite 2-keto ethofumesate (NC9&97)
identical to the method used in studies KCA 6.311(#duaulmé, J.-M. (2013a), BPL12/436/GC), KCA 6/35L
(Chevallier, E. (2012), BPL11/380/GC), KCA 6.3.1/{4uaulmé, J.-M. (2013b), BPL12/435/GC) including
alkaline extraction conditions and acidic hydrodysf conjugates among others. This method is @eta@bove.
Hence, this method covers -in addition to Ethofuastesand NC 9607- the analysis of NC 20645 (free and
conjugated) as well. T. Anspach has therefore meddNC 20645 (free and conjugated) as 2-keto-ethefate
(NC 9607) during the analysis of the trial sampldss study covers therefore the new residues iiefin
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The overall mean of the procedural recoveries wi$ $or Ethofumesate in sugar beet leaves with topb
sugar beet roots and 84% for NC9607 in sugar leestbk with tops and 78% for NC9607 in sugar bessro

Il.  Results and Discussion
For the evaluation of the representative use dmbge residue trials were taken into account, whighiesents
the worst case scenario with respect to applicatide and growth stage at the last treatment.ridl tata are
summarized below in Table 7.3.2-9 and in greatéaildat the end of this document (Annex 1).
Directly after the application ethofumesate residie whole plant samples were found between 6.8 and
67.8 mg/kg. Residues of the main metabolite NC 986 found from <0.05 to 2.2 mg/kg.
In some residue trials the NC 9607 and its conpgatere analysed in separate analytical proceduires.
residues of all analytes declined to levels belb& ltmit of quantification in mature roots at hastieThus the
“total ethofumesate residue” was always below Ongkg.
Ethofumesate related residues in green materiabl@viplant and leaves with tops) declined from 720

68.2 mg/kg to 0.18 — <0.02 mg/kg at maturity. Tesidue results are summarised in Table 7.3.2-8nakurity

the predominant residues were found to be NC 20@46Egates.

Table 7.3.2-9 Results of residue trials conductdad/on sugar beet after spray application in horthen and
southern Europe

Study No. Residues (mg/kg)
Trial No.
Plot No. Portion analysed (F;Ha'ys) Ethofume- | \ < geor| - s [NC 20645-| NC 290957 yopg)
Location sate (a.s.) @s. conj conj (a.s. residue
Year equiv.) equiv.)
Northern Europe
S09-01656 Leaves with top 90 <0.05 <0.05 <0.056 0.06 0.067 0.173
S09-01656-01 |Roots 90 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
UK, 2009 Leaves with top 111 <0.05 <0.05 <0.056 0.06 0.07 0.18
Roots 111 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
S09-01656 Leaves with top 90 <0.05 <0.05 <0.056 0.25 0.279 0.385
S09-01656-02 | Roots 90 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
UK, 2009 Leaves with top 162 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 162 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
S09-01656 Leaves with top 121 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
S09-01656-03 |Roots 121 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
UK, 2009 Leaves with top 149 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 149 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
S09-01656 Whole plant 0 19.18 <0.05 <0.056 0.61 0.68 19.9
S09-01656-04 | Whole plant 8 0.82 <0.05 <0.056 3.40 3.80 4.7
UK, 2009 Whole plant 21 <0.05 <0.05 <0.056 0.87 0.97 1.1
Leaves with top 89 <0.05 <0.05 <0.056 0.15 0.17 0.27
Roots 89 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Leaves with top 102 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 102 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
BPL 12/436/GC |Leaves with top 91 <0.01 <0.01 <0.01 1) 1) <0.02
BPL12/436/GC- | Roots 91 <0.01 <0.01 <0.01 <0.02
01-NL Leaves with top 113 <0.01 <0.01 <0.01 <0.02
NL, 2012 Roots 113 <0.01 <0.01 <0.01 <0.02
BPL 12/436/GC | Whole plant 0 16.8 0.12 0.13 1) 1) 16.93
BPL12/436/GC- | Whole plant 8 0.31 0.25 0.28 0.59
02-NL Whole plant 29 <0.01 0.03 0.03 0.04
NL, 2012 Leaves with top 90 <0.01 <0.01 <0.01 <0.02
Roots 90 <0.01 <0.01 <0.01 <0.02
Leaves with top 116 <0.01 <0.01 <0.01 <0.02
Roots 116 <0.01 <0.01 <0.01 <0.02
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Study No. Residues (mg/kg)
Trial No. PHI
Plot No. Portion analysed| o | Ethofume- | \ . o | NC 9907 Inc 20645 | NC 20045 yopq)
Location sate (a.s.) (as. conj conj (a.s. residue
Year equiv.) equiv.)
BPL 12/436/GC |Leaves with top 92 <0.01 <0.01 <0.01 1) 1) <0.02
BPL12/436/GC- | Roots 92 <0.01 <0.01 <0.01 <0.02
03-BE Leaves with top 113 <0.01 <0.01 <0.01 <0.02
BE, 2012 Roots 113 <0.01 <0.01 <0.01 <0.02
BPL 12/436/GC | Whole plant 0 19.9 0.72 0.80 1) 1) 20.70
BPL12/436/GC- | Whole plant 7 1.12 0.44 0.49 1.61
04-BE Whole plant 28 <0.01 0.03 0.03 0.04
BE, 2012 Leaves with top 92 <0.01 <0.01 <0.01 <0.02
Roots 92 <0.01 <0.01 <0.01 <0.02
Leaves with top 113 <0.01 <0.01 <0.01 <0.02
Roots 113 <0.01 <0.01 <0.01 <0.02
BPL 11/380/GC |Leaves with top 124 <0.01 <0.01 <0.01 1) 1) <0.02
BPL11/380/GC- | Root 124 <0.01 <0.01 <0.01 <0.02
01-NL, Plot T3
NL, 2011
BPL 11/380/GC | Whole plant 0 67.8 0.36 0.40 1) 1) 68.20
BPL11/380/GC- | Whole plant 7 1.43 0.29 0.32 1.75
02-NL, Plot T3 |Whole plant 28 0.02 0.02 0.02 0.04
NL, 2011 Leaves with top 96 <0.01 <0.01 <0.01 <0.02
Root 96 <0.01 <0.01 <0.01 <0.02
Leaves with top 125 <0.01 <0.01 <0.01 <0.02
Root 125 <0.01 <0.01 <0.01 <0.02
BPL 11/380/GC |Leaves withtop | 136 <0.01 <0.01 <0.01 1) 1) <0.02
BPL11/380/GC- | Root 136 <0.01 <0.01 <0.01 <0.02
03-BE, Plot T3
BE, 2011
BPL 11/380/GC | Whole plant 0 49.0 1.92 2.145 1) 1) 51.15
BPL11/380/GC- | Whole plant 6 4.78 0.38 0.425 5.20
04-BE, Plot T3 |Whole plant 26 0.03 0.04 0.045 0.07
BE, 2011 Leaves with top 87 <0.01 <0.01 <0.01 <0.02
Root 87 <0.01 <0.01 <0.01 <0.02
Leaves with top 136 <0.01 <0.01 <0.01 <0.02
Root 136 <0.01 <0.01 <0.01 <0.02
S10-00258 Whole plant with
S10-00258-01 |roots 0 25.20 <0.05 <0.056 0.73 0.82 26.07
UK, 2010 Whole plant with
roots 6 6.23 <0.05 <0.056 3.90 4.36 10.64
Whole plant with
roots 20 0.08 <0.05 <0.056 1.32 1.48 1.61
Leaves with tops| 90 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 90 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Leaves with tops| 97 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 97 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
S10-00258 Whole plant with
S10-00258-02 |roots 1 15.48 <0.05 <0.056 0.68 0.760 16.30
UK, 2010 Whole plant with
roots 7 3.56 <0.05 <0.056 2.77 3.10 6.71
Whole plant with
roots 21 0.29 <0.05 <0.056 2.77 3.10 3.44
Leaves with tops| 91 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 91 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Leaves with tops| 134 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 134 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
S10-00258 Leaves with tops| 90 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
S10-00258-03 |Roots 90 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
UK, 2010 Leaves with tops| 155 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 155 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
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Study No. Residues (mg/kg)
Trial No. PHI
Plot No. Portion analysed| (1 o | Ethofume- | - oo N 9997 InC 20645-| NC 209457 yopg)
Location sate (a.s.) N ! (a..s. conj conj (as. residue
Year equiv.) equiv.)
S10-00258 Leaves with tops| 91 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
S10-00258-04 | Roots 91 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
UK, 2010 Leaves with tops| 153 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 153 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
S10-00258 Whole plant with
S10-00258-09 |roots 0 6.78 <0.05 <0.056 0.33 0.37 7.20
UK, 2010 Whole plant with
roots 7 0.75 <0.05 <0.056 0.92 1.03 1.83
Whole plant with
roots 21 0.11 <0.05 <0.056 1.33 1.49 1.65
Leaves with tops| 90 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 90 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Leaves with tops| 105 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Roots 105 <0.05 <0.05 <0.056 <0.05 <0.056 <0.16
Southern Europe
BPL12/435/GC |Leaves with top 90 <0.01 0.01 0.01 1) 1) 0.02
BPL12/435/GC- | Roots 90 <0.01 <0.01 <0.01 <0.02
01-SP Leaves with top 128 <0.01 <0.01 <0.01 <0.02
ES, 2012 Roots 128 <0.01 <0.01 <0.01 <0.02
BPL12/435/GC |Whole plants 1) 1)
BPL12/435/GC- | with root 0 224 0.40 0.45 22.85
02-SP Whole plants
with root 8 0.25 0.30 0.34 0.59
Whole plants
with root 32 <0.01 0.04 0.04 0.05
Leaves with top 91 <0.01 0.03 0.03 0.04
Roots 91 <0.01 <0.01 <0.01 <0.02
Leaves with top 128 <0.01 <0.01 <0.01 <0.02
Roots 128 <0.01 <0.01 <0.01 <0.02
BPL12/435/GC |Leaves with top 91 <0.01 0.07 0.08 1) 1) 0.09
BPL12/435/GC- | Roots 91 <0.01 <0.01 <0.01 <0.02
03-IT Leaves with top 108 <0.01 0.03 0.03 0.04
IT, 2012 Roots 108 <0.01 <0.01 <0.01 <0.02
BPL12/435/GC |Whole plants 1) 1)
BPL12/435/GC- | with root 0 15.7 0.22 0.25 15.95
04-IT Whole plants
IT, 2012 with root 7 0.66 0.31 0.35 1.01
Whole plants
with root 32 <0.01 0.06 0.07 0.08
Leaves with top 90 <0.01 0.04 0.04 0.05
Roots 90 <0.01 <0.01 <0.01 <0.02
Leaves with top 108 <0.01 0.12 0.13 0.14
Roots 108 <0.01 <0.01 <0.01 <0.02

1) this footnote refers to residue trials wherertfezabolites NC 9607 and its conjugates were aedliagether as sum of NC 9607 and its
conjugates as expressed as NC 9607.

lll.  Overall conclusion
A number of additional residue trials were condddt® support the representative use on sugar b&ktsials
were analysed according to the new residue definiticluding NC 9706 and NC 20645 conjugates.
Some residue trials were analysed for NC 20645ugmtes in an additional analytical procedure and s@s
demonstrated, that at later growth stages NC 2@@tfugates were the predominant residues in suger b
leaves and tops.
Considering the worst case application (applicatate app. 1 kg a.s./ha at BBCH 14-18) no residwowea the

LOQ were conducted in sugar beet roots. In leands@ps residues up to 0.18 mg/kg could be detected
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The results of the additional residue trials argdnd accordance to the residue trials evaluatedglthe Annex

I inclusion process.

B.7.4.FEEDING STUDIES

According to the data requirements for the dossierbe submitted for the approval of active substan
(Regulation (EU) 283/2013), feeding studies shalpbovided where metabolism studies indicate tsitiues at
levels of above 0.01 mg/kg may occur in edible aitissue, milk, eggs or fish, taking into accoth# residue
levels in potential feeding stuffs, obtained atilvedose rate, calculated on the dry weight basis.

According to the OECD guidance document on residireslivestock published on July 102013

(ENV/IM/MONO(2013)8), fodder beets, sugar beet taped pulp of beets, ensiled pulp of beets anthsses
are the beet matrices fed to livestock. In addijtiotational crops, planted directly after crojiuie (within 30

days after treatment of the failed beet crop) ¢aowssmall ethofumesate related residues. Thesgadhcrops
can also contribute to the animal diet. The dietamdens were calculated for different groupseédiock using

the summarized residue values and the OECD cateulat

Table 7.3.2-1 Ethofumesate related residues in anahfeed items

Crop Residue [mg/kg]
HR | STMR

Primary crops
Sugar / fodder beet root 0.1 0.06
Sugar / fodder beet tops 0.18 0.06
Processed commodities
Sugar beet, dried pulp 0.35
Sugar beet, ensiled pulp 0.06
molasses 1.27
Rotational crops
Cereal, forage 0.03 0.03
Root crops, root 0.05 0.04
1 value estimated based on the residue in sugaraet (dry matter (DM) = 15) and the DM of 88 fhied pulp and DM of 15 for

ensiled pulp

2 median processing factor of 12.7 for molassesapplied (please refer to B 7.5.3)

Table 7.3.2-2 Anticipated dietary burden for ethofunesate residues in livestock based on EU residuetda
(OECD calculator)

Dietary burden (mg/kg bw/day) Dietary burden (mgiXg)
Cattle
Beef 0.013 0.5
Dairy cattle 0.019 0.5
Sheep
Ram/Ewe 0.015 0.4
Lamb 0.019 0.4
Swine
Breeding 0.008 0.3
Finishing 0.007 0.2
Poultry
Broiler 0.003 0.04
Layer 0.005 0.08
Turkey 0.003 0.04
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Table 7.3.2-3 Transfer factors determined in the cow metabolism study (cf. KCA 6.2.3 /03)
(dietary burden in the metabolism study = 274 mg/kg dry feed, equivalent td5 mg/kg bw)

Sample Transfer of total residue
Milk (£ 8-95 h samples) 0.002
Subcutaneous fat 0.002
Omental fat 0.002
Renal fat 0.002
Kidney 0.007
Hind quarters muscle <0.001
Psoas muscle <0.001
Loin muscle <0.001
Heart muscle <0.001
Liver 0.002

Table 7.3.2-4 Transfer factors determined in the poultry metabolism study (cf. KCA 6.2.2 /02)
(dietary burden in the metabolism study = 11 mg/kg dry feed, equivalent td0.8 mg/kg bw)

Sample Transfer of total residues
Egg yolk (steady state: day 8) 0.002

Egg white (steady state: day 6) <0.001

Muscle <0.001

Skin 0.002

Fat, abdominal 0.002

Fat, subcutaneous 0.001

Liver 0.008

Considering the transfer factors for the total radioactive residue in an animal matrix, as estimated in the livestock
metabolism studies, and the corresponding maximum dietary burden of the animal, it can be concluded that the

residues in all animal matrices will not exceed 0.01 mg/kg and therefore no feeding studies have to be

conducted, neither in ruminants nor in poultry.

Nevertheless, in the scope of the original Annex Il submission in 1996, a feeding study in poultry and two

feeding studies in lactating cow were submitted and evaluated. All feeding studies were conducted in the US

and did not completely follow the EU guidelines, however confirmed the low transfer of the ethofumesate

related residues in edible matrices.

B.7.4.1.Poultry

Study submitted and evaluated for the first inclusion of ethofumesate on Annex I:

Report: KCA6.4.1/0 1975;M-155288-01

Title: INVESTIGATION OF TISSUE AND EGG RESIDUES FROM HENS FOLLOWING DIETARY
INTAKE OF NC 8438 FOR 21 DAYS

Report No: A83011

Document No: M-155288-01-1

Guidelines: Deviation not specified

GLP/GEP: no

Report: KCA6.4.1 /0NN | ©0°;M-185950-01

Title: REVIEW OF ANIMAL METABOLISM DATA; MAXIMUM ESTIMATED DIETARY
CONCENTRATION FOR POULTRY AND CATTLE; REBUTTAL FOR FURTHER ANIMAL
FEEDING STUDIES ETHOFUMESATE CODE: AE B049913

Report No: C003329

Document No: M-185950-01-1

Guidelines: Deviation not specified
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GLP/GEP:

no

B.7.4.2.Ruminants

Study submitted and evaluated for the first inclusion of ethofumesate on Annex I:

Report: KCAae.4.2 0  ©°7 7;V-155301-01

Title: RESIDUES IN MILK AND TISSUES FOLLOWING A 28-DAY FEEDING STUDY WITH
ETHOFUMESATE IN DAIRY COWS - PART 1

Report No: A83024

Document No: M-155301-01-1

Guidelines: Deviation not specified

GLP/GEP: no

Report: KCA6.4.2 /0 1977;M-164398-01

Title: RESIDUES IN MILK AND TISSUES FOLLOWING A 28-DAY FEEDING STUDY WITH
ETHOFUMESATE IN DAIRY COWS - PART 2

Report No: A89223

Document No: M-164398-01-1

Guidelines: Deviation not specified

GLP/GEP: no

Report: KCA6.4.2 /0 1994;M-237976-01

Title: ETHOFUMESATE-DERIVED RESIDUES IN THE MEAT AND MILK OF DAIRY COWS:
RESULTING FROM ORAL INGESTION OF ETHOFUMESATE

Report No: B002201

Document No(s): Report includes Trial Nos.:

B93R04/05

M-237976-01-1

Guidelines: USEPA (=EPA): 171-4(j);Deviation not specified

GLP/GEP: no

Report: KCA6.4.2 /04NN ( ©0°;M-185950-01

Title: REVIEW OF ANIMAL METABOLISM DATA; MAXIMUM ESTIMATED DIETARY
CONCENTRATION FOR POULTRY AND CATTLE; REBUTTAL FOR FURTHER ANIMAL
FEEDING STUDIES ETHOFUMESATE CODE: AE B049913

Report No: C003329

Document No: M-185950-01-1

Guidelines: Deviation not specified

GLP/GEP: no

New data for AIR:

In the course of the evaluation of ethofumesate in the US, an additional feeding study with lactating cows was

conducted. This study was done at three dose levels, the lowest at approx. 29 mg a.s./kg dry feed. However the

dietary burden of ruminants is significantly lower in the EU (approx. 0.6 mg/kg dry feed instead of 29 mg/kg dry

feed). Therefore, the study was not further considered in this report.

B.7.4.3.Pigs

No feeding study in pigs is required because metabolic pathways in the rat, in ruminants and in poultry are

similar (cf. CA 6.2.4).
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B.7.4.4.Fish
No feeding study in fish is required because rowt uber crops are generally not fed to fish. Toay be used
in small quantities e.g. as binders to increasentdter stability of diets but they will never repeat a significant

part of the diet.

B.7.5.EFFECTS OF PROCESSING

Numerous processing studies have been conductedupport the use of ethofumesate in sugar beet.
Representative processing studies for sugar primtuetere conducted with field samples collectednfro
overdosed supervised residue trials.
According to Commission Regulation (EU) No 283/2@i8 following data requirements are stated:
Studies on the nature of residues in processinly Isbgrovided where residues in products of plamanimal
origin subject to processing may occur at a le¥@rdigher than 0.01 mg/kg (based on the residgimition for
risk assessment for the raw commaodity).
No studies shall, however, be required in the foihg cases:

— substances with a water solubility < 0.01 mg/L;

— only simple physical operations, not involving anbe in temperature of the commaodity are carried

out, such as washing, trimming or pressing; or

— the distribution of residues between pulp and inkedpeel is the only effect of processing.

The nature of residues was not investigated dukimgex | inclusion and therefore a new study onrtheire of

residues in processing was submitted.

B.7.5.1.Nature of the residue

A high temperature hydrolysis was conducted witioktmesate to evaluate if breakdown or reactiomypcts

arise from the parent compound in the raw agricaltcommodities during processing.

Report: KCA 6.5.1 /01;Miebach, D.; Bongartz, R.;201(B®&7800-01

Title: Nature of the residues of ethofumesate ocpssed commodities - High temperature hydrolysis

Report No: MEF-10/803

Document No: M-397800-01-1

Guidelines: EU 91/414/EEC as amended by 96/68/E&jd®e6.5.1.; OECD 507; Conditions of industrial
processing for sugar productions were investigatedidition to the standard tests defined by OECD
Guideline 507.

GLP/GEP: yes

. Summary

The behaviour of ethofumesate was studied undedittons representative for processing. Due to the of
Ethofumesate in sugar beets, conditions of indalsprocessing for sugar production and refinemeatew
investigated in addition to the standard testsneefiby OECD Guideline 507. The additional hydrdysi
experiment was performed at pH 11, 90°C for 30 rhhis test is a simulation of the carbonation pssagsed in
the sugar production. The radiolabelled test camgdo[phenyl-UL-14C]-ethofumesate was used for the
hydrolysis investigations.

One concentration (approx. 1.0 mg/L) of the analytes prepared in sterilized buffered drinking waded

incubated under three representative sets of hyglsotonditions:
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Pasteurisation: 90°C at pH 4 for 20 min

Baking, brewing, boiling: 100°C at pH 5 for 60rmi

Sterilisation: 120°C at pH 6 for 20 min

Industrial extraction and purification: 90°Cpad 11 for 30 min
At test termination, the material balances in alit$ were in the range of 99.9 to 100.6% of theliegp
radioactivity, indicating that no radioactivity antb volatile degradation products dissipated frdma test
system.
HPLC profiling of samples before and after proceggiroved that the test compound ethofumesate tabtes
under the test conditions. The test compound aredutd > 97.9% in all test solutions before and after
hydrolysis. Hydrolysis products were detected imaage between 0.7% and 2.1%. They were not further

investigated, due to their low amount in the tedtitions.

Il. Materials and Methods
A. Materials
Table 7.5.1-1 Test material
Position of radiolabel Radiochemical Specific Activity
purity (%) (MBg/mg)
ethofumesate [phenyl-UEC] >99% by HPLC | 3.78
> 99% by TLC

B. Study Design

Experimental conditions: One sample of the tesitsm was prepared for each of the four tests. pprapriate
amount of the stock solution was concentrated yoebs and the buffer solutions, prepared from dhignkvater
and ready to use commercial buffer concentratese wdded to give a theoretical concentration ofraypl
mg/L in the test solution. The pH value of all sd&spwas measured and three aliquots of each tesiosowere
subjected to LS-measurement to determine the acadibactivity in the test solution before startitige
treatment. A further aliquot from each sample vek®h for chromatographic analysis of the zero-fomsty.

The test compound was incubated in buffered dropkivater at the following three representative sEts

conditions to investigate the effects of hydrolysssappropriate for the relevant processing ofeTsti

pH Temperature [°C] Test period [min] Process

4+0.1 90+ 5 20+1 pasteurisation

5+01 100t 5 60 +1 baking, brewing and boiling

6+0.1 120+ 5 20+1 sterilisation

11+0.1 90t 5 30+1 industrial process of sugar production

The tests at 90°C and 100°C were carried out hygusidry block heater. The test at 120°C was paddrin an
autoclave. For the experiments at 90°C and 10(f€ attual temperature was recorded in a controlffilted

with blank buffer solution. For the autoclave expwmt at 120°C, the programmed figures were used as
temperature data. The intended test durationgllistehe table above do not include the time umigiching the
test temperature or ambient temperature afteteastination.

After the application procedure, the test vessalgewvelosed with a septum and a crimp top and wesgested to

the intended incubation conditions. Samples forrblydis were weighed before and after hydrolysisdaect

for possible losses by evaporation of water.
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Sampling: After termination of each test and aoglto room temperature, the pH value was measditeebe
aliquots were again taken from each test solut@nttie determination of the radioactivity contegt liquid
Scintillation Counting (LSC).

C. Analytical Procedure

Processing: The radioactivity content of each sedtition was determined by LSC before starting aftdr
termination the hydrolysis. Aliquots of all samplesre analysed by HPLC for detection of possibldrblysis
products.

Quantitation: The“C-radioactivity of liquid samples was determined llpid scintillation counting (LSC).
Sample aliquots were generally measured in tridicdo analyse the proportion of parent compounthe
sample, the sample was analysed and quantifiedbiI5/MS.

Identification and characterisation: The identifythe test compound was confirmed by mass spetpys(LC-
MS/MS). In the test solutions, parent compound additionally identified by HPLC co-chromatographittwa

radiolabelled reference compound.

lll.  Results and Discussion
pH, temperatures and test periods: The pH valfi¢iseotest solutions were adjusted to pH 4, pHI56pand
pH 11 (each + 0.1) and remained as required. Timpdeatures were in the ranges of 90 = 5°C, 100G &id
120 + 5°C during the test periods.
Material balance: The applied radioactivity wafirerl as the amount of radioactivity measured engamples
taken at the beginning of the incubation periodsegbon the results of LSC measurements immediaftdy test
termination, a radioactivity balance was establistoe each experiment.
All material balances were in the range betwee® 99.100.6%. The material balances demonstratenbat
radioactivity dissipated from the test systems.
Test compound and hydrolysis products in test sasapiThe radiochemical purity of the test compowad
checked in the stock solution by HPLC and amoutdeti00%. Aliquots of all tests solutions were asaty by
HPLC before and after hydrolysis. Chromatogramsewegarly identical before and after hydrolysis. Tést
compound was found in amounts higher than 97.9%nn test solution after hydrolysis. The LOD was

estimated as being approx. 0.7% of the total raiizigy.

IV. Conclusions
The test compound ethofumesate was stable undeoradlitions of high temperature hydrolysis for siation
of food processing. No significant hydrolysis protituof ethofumesate<(2.1%) were detected above an
estimated LOD of 0.7% of the total radioactivity.

B.7.5.2.Distribution of the residue in peel and pulp
As the "representative use" crop supported in thesidr, sugar beet, is not peeled before use, e wias

necessary to cover this point.
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B.7.5.3.Magnitude of residues in processed commaodities

The total theoretical maximum daily intake (TMDFethofumesate related residues is less than 10%tecADI

when calculating with the STMR values from the sujzed field trials. As a conclusion, processingd#s are
generally not needed for crops treated with ethefsate according to the intended use pattern. HNeless,
several processing studies were conducted to supp®rAnnex | inclusion of ethofumesate. Thesalist
demonstrated that ethofumesate related residues m@rer present in refined sugar indicating thabable
residues in the raw agricultural commodity arecédfitly eliminated during processing. A concentnatof the
residue was detected in molasses (maximum and mediessing factor was 24 and 12.7, respectiagig)in
thick juice (maximum and median processing factas .5 and 4.7, respectively).

The studies were submitted and evaluated during\tirex | inclusion process and were consideredpiabée.

Therefore, no additional data was considered nacgss

Studies submitted and evaluated for the first isicn of ethofumesate on Annex |

Report: KCA 6.5.3 /01;Whiteoak, R. J.; Crofts, M.;1M3155250-01

Title: CONJUGATED RESIDUES IN FRACTIONS PROCESSED FRONGAR BEET TREATED
WITH NORTRON

Report No: A82973

Document No:

M-155250-01-1

Guidelines: Deviation not specified

GLP/GEP: no

Report: KCA 6.5.3 /02;Crofts, M.; Whiteoak, R. J.;1M4t55262-01

Title: FATE OF THE METABOLITE CONJUGATED NC 9607 DURINBRODUCTION OF SUGAR
FROM NORTRON TREATED SUGAR BEET

Report No: A82985

Document No:

M-155262-01-1

Guidelines: Deviation not specified

GLP/GEP: no

Report: KCA 6.5.3 /03;Crofts, M.; Whiteoak, R. J.; 15 55279-01

Title: FATE OF THE METABOLITE CONJUGATED NC 9607 DURINBRODUCTION OF SUGAR
FROM NORTRON TREATED SUGAR BEET - ARTIFICIALLY HIGH RESIDUEIN BEET
GROWN AND PROCESSED IN THE UNITED KINGDOM

Report No: A83002

Document No:

M-155279-01-1

Guidelines: Deviation not specified

GLP/GEP: no

Report: KCA 6.5.3 /04;Crofts, M.; Whiteoak, R. J.;1M555280-01

Title: FATE OF THE METABOLITE CONJUGATED NC 9607 DURINBRODUCTION OF SUGAR
FROM NORTRON TREATED SUGAR BEET - ARTIFICIALLY HIGH RESIDUEN BEET
GROWN AND PROCESSED IN W. GERMANY

Report No: A83003

Document No:

Guidelines:
GLP/GEP:

M-155280-01-1
Deviation not specified
no
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B.7.6.RESIDUES IN ROTATIONAL CROPS

The aerobic degradation of ethofumesate in soil iasstigated in laboratory and field studies (Seetion

B 8). Ethofumesate is degraded rather slowly in $miough the action of soil micro flora via either
desalkylation (NC 8493) followed by oxidation (N®®) and ring opening (NC 20645) or the loss of the
methanesulfonate moiety to transient degradatésmelabolites <5%) which are rapidly converted tol s
‘bound’ residues (16 - 34%). Mineralization to £@as also observed (6 - 13% £& 100 days).

B.7.6.1.Metabolism in rotational crops

Since the exposure of succeeding crops to ethofatmesil residues cannot be excluded, in the Mayigr
prepared in the framework of Directive 91/414/EH@ tmetabolism of ethofumesate was investigated in
representative rotational crops (wheat, radish ealdbage) following soil application of-“[C-benzene]-
ethofumesate.

The main data and results (on the basis of noretlizcoveries) are summarized as follows.

B.7.6.1.1.Confined rotational crop study (1)

Study submitted and evaluated for the first inclnsyf ethofumesate on Annex |I:

Report: KCA 6.6.1 /01;Carlton, R.; Cordell, P.;1993;M6664-01
Title: THE UPTAKE AND METABOLISM OF ETHOFUMESATE ANOTS SOIL METABOLITES IN
A CONFINED ROTATIONAL CROP STUDY
Report No: A83396
Document No(s): Report includes Trial Nos.:
90B

M-155664-01-1
USEPA (=EPA): N-165-1;Deviation not sified
yes

Guidelines:
GLP/GEP:

The metabolism of the herbicide ethofumesate wasestigated in the representative rotational crops
spring/winter wheat, radish and cabbage from threesecutive rotations| C-benzene]-ethofumesate was
formulated as Nortron EC and used for one sprayliGgon onto the soil of planting pots. The actual
application rate corresponded to 4.6 kg a.s./hactwis approx. 4.5 times the anticipated maximumseeal
field rate of 1 kg a.s./ha. Approx. 3, 9 and 12 therafter the application to soil radish, wheat aadbage were
sown. Re-sowing of wheat was necessary after 5hsatie to crop failure at 3 months. The three sgulates
represented the three rotations. Crops were had@stan immature growth stage and at maturity.

The TRR values for all mature RACs are given infillewing table.

Table 7.6.1-1 Total radioactivity residues in matte plant matrices of radish, wheat, and cabbage (seilts
of one replicate are presented)

Sowing Radish Wheat Cabbage
Rotation time Foliage | Root Grain | Straw |  Chaff Foliage
(months) TRR [mg/kg]
1st 3 or 5* 31.98 1.66 0.04 0.70 0.12 0.39**
2nd 9 5.14 0.40 0.017 0.16 0.032 1.88**
3rd 12 9.27 0.43 0.06 1.27 0.16 3.45

* 3 months: radish and cabbage; 5 months: wheat
** results are not conclusive: immature cabbagensbresidues of 15.15 mg/kg and 8.21 mg/kg afefitst and second rotation

The results given in this table are summarised fiadofes 12 and 14 of the original report.
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Conventional extraction with acetonitrile and aoétile/water mixtures released between 44.1% (wigeain,
3rd rotation) and 90.6% (mature radish foliage, Butdtion) of the TRR. To increase the extractiffitiency in
wheat matrices an additional exhaustive extractep with hydrochloric acid was applied. Finalljet
extraction efficiency in all matrices was alway®eb 80%.

Parent compound and metabolites in the extracte amalysed by HPLC and TLC. Identification was aebi
by co-chromatography with reference compounds. @aips were identified on the basis of their exscafter
an acidic hydrolysis step.

Parent ethofumesate was the most prominent compiauradlish roots, but a minor compound in shoots ian
the aerial plant parts of all other crops. Theosdcmajor compound was metabolite NC 20645, freénor
conjugated form. This metabolite and its conjugeagee also the main residue in all aerial plantgydollowed
by metabolite NC 9607. Metabolite NC 8493 was alstected as free metabolite or as conjugate.

The results are summarised in the following tables.

Table 7.6.1-2 Distribution of radioactivity in sanples grown in aged soil treated witH“C-ethofumesate;
characterization before and after acidic hydrolysig3 M HCI) (results after acidic hydrolysis are
reported in brackets); (distribution of residue (%))

Radish foliage Radish roots cabbage

Compound (ethofumesate) % TRR | mglkg % TRR | mglkg % TRR | mg/kg

1x, maturity, 3 months 1x, maturity, 3 months 1xmaturity, 3 months
TRR [mg a.s. equiv./kg] = 31.98 1.66 0.39
Conventional extraction
Combined extracts (ACN +
ACN/H20) 76.9 24.59 74.7 1.24 84.4 0.33
C18 eluent 76.4 24.43 74.2 1.23 83.5 0.33
Ethofumesate 2.6 (<0.1) 0.83 (<0.01) 28.6 (0.0) 0.47 (0.00 (%0.1) 0.01 (<0.01)
NC 20645 30.1 (30.2) 9.63 (9.66) 16.2 (15.3 0.27 (0.28) 72326.3) 0.10 (0.10)
NC 8493 1.2 (6.0) 0.38 (1.92) 1.5 (32.5) 0.02 (0.54 0.9)Y6 <0.01 (0.03)
NC 9607 16.9 (34.6) 5.40 (11.07) 8.2(17.5) 0.14 (0.29) (B83) 0.03 (0.16)
Unknowns (polar) 24.5 (3.6) 7.84 (1.15) 18.6 (7.1) 0.31 (0.12 48.3) 0.18 (0.03)
Remainder 1.1 (2.0) 0.35 (0.64) 1.1 (1.8) 0.02 (0.03 1.7)2. <0.01 (0.01)
Ethyl acetate extract* 0.5 0.16 0.5 (0.5) 0.01 (0.01) 0.9 <0.01
H20 extract* 2.5 0.01
Remainder 0.5 0.16 0.5 0.01
Solids 23.1 7.39 25.3 0.42 13.0 0.05
Total identified 50.8 (70.8) 16.3 (22.6) 54.5(65.3) 0.90 (1.08) 3343) 0.14 (0.29)
Total characterised 26.1 (6.1) 8.35 (1.95) 20.2 (9.4) 0.34 (0.16 5136) 0.20 (0.05)
Total analysed 76.9 24.59 74.7 1.24 86.9 0.34
Solids 23.1 7.39 25.3 0.42 13.0 0.05
Accountability 100.0 31.98 100.0 1.66 100.0 0.39

1x, maturity, 9 months 1x, maturity, 9 months 1x, maturity, 9 months
TRR [mg a.s. equiv./kg] = 5.14 0.40 1.88
Conventional extraction
Combined extracts (ACN +
ACN/H20 + H20) 90.6 4.66 89.2 0.36 80.9 1.52
C18 eluent 90.4 4.65 88.4 0.35 80.2 1.51
Ethofumesate 1.0 (0.0) 0.05 (0.00 60.2 0.24 1041 0.03 (<0.01)
NC 20645 35.0 (32.5) 1.80 (1.67) 10.2 0.04 32.77012| 0.61 (0.24)
NC 8493 0.0 (4.3) 0.00 (0.22) 0.0 0.00 -(3.8) .00
NC 9607 23.2 (48.5) 1.19 (2.49) 8.1 0.03 5.0 (55.7) 0.09 (1.05)
Unknowns - (3.3) - (0.06)
Unknowns (polar) 29.4 (2.7) 1.51 (0.14 9.4 0.04 .043.9) 0.75 (0.07)
Remainder 1.8 (2.4) 0.09 (0.12) 0.5 <0.01 1.1 (0.8)| 0.02 (0.02)
Ethyl acetate extract* 0.2 0.01 0.8 <0.01 0.7 10.0
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Radish foliage Radish roots cabbage

Compound (ethofumesate) % TRR mg/kg % TRR mg/kg % TRR mg/kg
Remainder 0.2 0.01 () 0.8 <0.01
Solids 9.4 0.48 () 10.9 0.04 10.7 0.20
Exhaustive extraction(2 M
HCI)
HCI extract 8.5 0.16
Ethofumesate 0.0 0.00
NC 20645 2.3 0.04
NC 8493 0.5 0.01
NC 9607 1.7 0.03
Unknown (polar) 3.3 0.06
Unknown (remainder) 0.7 0.01
Total identified 59.2 (85.3) 3.04 (4.38) 78.5 0.31 43.6 (76.7) 0.82 (1.44)
Total characterised 31.4 (5.3) 1.61 (0.27 10.7 40.0 45.8 (12.7) 0.86 (0.24)
Total analysed 90.6 4.66 89.2 0.36 89.4 1.68
Solids 9.4 0.48 10.9 0.04 10.7 0.20
Accountability 100.0 5.14 100.0 0.40 100.0 1.88

1x, maturity, 12 months 1x, maturity, 12 months 1x, maturity, 12 months
Conventional extraction
TRR [mg a.s. equiv./kg] = 9.27 0.43 3.45
Combined extracts (ACN +
ACN/H20 + H20) 84.4 7.82 89.3 0.38 89.3 3.08
C18 eluent 83.0 7.69 88.9 0.38 88.4 3.05
Ethofumesate 1.0 (<0.1) 0.09 (<0.01) 56.0 0.24 (€091) 0.03 (<0.01)
NC 20645 19.8 (18.0) 1.84 (1.67) 10.5 0.05 18.42p0| 0.63 (0.70)
NC 8493 0.0 (4.6) 0.00 (0.43) 0.0 0.00 <0.1(9.2) 0.04 (0.32)
NC 9607 26.5 (45.9) 2.46 (4.25) 6.8 0.03 1.7 (52.5) 0.06 (1.81)
Unknowns (polar) 34.2 (12.7) 3.17 (1.18 14.8 0.06 65.2 (4.9) 2.25(0.17)
Remainder 1.5(1.8) 0.14 (0.17) 0.8 <0.01 2.2(1.6)] .08@0.06)
Ethyl acetate extract* 1.4 0.13 0.4 <0.01 0.9 0.03
Remainder 1.4 0.13 0.4 <0.01
Exhaustive extraction (2 M
HCI)
HCI extract 12.5 1.16 6.0 0.03 4.4 0.15
Ethofumesate <0.01

<0.1 (<0.1) | (<0.01) <0.1 <0.01
NC 20645 4.5 (4.5) 0.42 (0.42) 0.9 0.03
NC 8493 0.0 (0.0) 0.00 (0.00) 0.2 0.01
NC 9607 5.5 (5.5) 0.51 (0.51) 0.6 0.02
Unknowns (polar) 2.0 (2.0) 0.19 (0.19) 6.0 0.03 2.5 0.09
Remainder 0.5 (0.5) 0.05 (0.05), 0.2 0.01
Solids 3.1(3.1) 0.29 (0.29) 4.8 0.02 6.4 0.22 ()
Exhaustive extraction(2 M
HCI)
HCI extract 4.4
Ethofumesate <0.1
NC 20645 0.9
NC 8493 0.2
NC 9607 0.6
Unknown (polar) 2.5
Unknown (remainder) 0.2
Total identified 57.3 (78.5) 5.31 (7.28) 73.3 0.32 22.7 (83.6) 0.78 (2.88)
Total characterised 39.6 (18.4 3.67 (1.71) 22.0 090. 71.0 (10.1) 2.45 (0.35)
Total analysed 96.9 8.98 95.3 0.41 93.7 3.23
Solids 3.1 0.29 4.8 0.02 6.4 0.22
Accountability 100.0 9.27 100.0 0.43 100.0 3.45

* ethyl acetate fraction was not subjected to @&ddidrolysis and was not analysed
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Table 7.6.1-3 Wheat grain: Distribution of radioadivity in samples grown in aged soil treated with

“C-ethofumesate; characterization before and after dic hydrolysis (6 M HCI)

(distribution of residue (%))

1x, maturity, 12 months

TRR [mg a.s. equiv./kg] = 0.06

Compound (ethofumesate) % TRR | mg/kg | % TRR | mglkg
Conventional extraction

Combined extracts (ACN + ACN/H20) 44.1 | 0.03 42.1 | 0.03
C18 clean-up before acidic hydrolysis after acidic hydrolysis
C18 eluent 42.1 0.03

Ethofumesate <0.1 <0.01 - -

NC 20645 3.7 <0.01 - -

NC 8493 <0.1 <0.01 - -

NC 9607 <0.1 <0.01 - -
Unknowns (polar) 33.2 0.02 - -
Remainder 5.2 <0.01 - -

Ethyl acetate extract* 2.0 <0.01 2.0 <0.01
Hydrolysis of C18 eluent (6 M HCI)

Diethyl ether extract** - - 27.7 0.02
Ethofumesate - - 2.1 <0.01
NC 20645 - - 5.8 <0.01
NC 8493 - - 1.5 <0.01
NC 9607 - - 14.5 0.01
Unknowns (polar) - - 0.7 <0.01
Remainder - - 3.1 <0.01
HCI extract*** - - 14.4 0.01
Exhaustive extraction(4 M HCI)

HCI extract 43.4 0.03 43.4 0.03
Unknown (polar) 43.4 0.03 43.4 0.03
Solids 124 0.01 12.4 0.01
Total identified 3.7 <0.01 23.9 0.01
Total characterised 83.8 0.05 63.6 0.04
Total analysed 87.5 0.05 87.5 0.05
Solids 124 0.01 12.4 0.01
Accountability 100.0 0.06 99.9 0.06

The results given in this table are summarised fialfes 13, 21 and 22 of the original report.

*  ethy lacetate fraction generated during therelep of solvent extracts (not subjected to acigidrblysis and not analysed)
**  diethyl ether extract produced by back extrantof the acidic (6 M HCI) hydrolysed solvent extsa(ACN + ACN/H20).
**  gcidic phase remained after back extractionhwdtethyl ether

Table 7.6.1-4 Wheat straw: Distribution of radioativity in samples grown in aged soil treated with

4C-ethofumesate; characterization before and afteredic hydrolysis (6 M HCI)

(distribution of residue (%))

Compound (ethofumesate) % TRR | mgl/kg | %TRR | mglkg
1x, maturity, 5 months

TRR [mg a.s. equiv./kg] = 0.70

Conventional extraction

Combined extracts (ACN + ACN/H20) 72.0 | 050 72.0 | 0.50

C18 clean-up before acidic hydrolysis after acidic hydrolysis

C18 eluent 71.8 0.50 71.8 0.50

Ethofumesate 1.1 0.01 <0.1 <0.01

NC 20645 5.7 0.04 10.8 0.08

NC 8493 2.0 0.01 6.5 0.05

NC 9607 1.9 0.01 26.6 0.19

Unknowns (polar) 58.9 0.41 19.6 0.14

Remainder 2.2 0.02 8.3 0.06

Ethyl acetate extract* 0.2 <0.01 0.2 <0.01

Exhaustive extraction(2 M HCI)

HCI extract 11.1 0.08 11.1 0.08

Solids 17.0 0.12 17.0 0.12
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Compound (ethofumesate) % TRR mg/kg % TRR mg/kg

Total identified 10.7 0.07 43.9 0.31

Total characterised 72.4 0.51 39.2 0.27

Total analysed 83.1 0.58 83.1 0.58

Solids 17.0 0.12 17.0 0.12

Accountability 100.0 0.70 100.0 0.70
1x, maturity, 9 months

TRR [mg a.s. equiv./kg] = 0.16

Conventional extraction

Combined extracts (ACN + ACN/H20) 61.5 | 0.0 61.5 | 0.10

C18 clean-up before acidic hydrolysis after acidic hydrolysis
C18 eluent 61.5 0.10 61.5 0.10
Ethofumesate 2.7 <0.01 0.0 <0.01
NC 20645 6.5 0.01 12.3 0.02
NC 8493 <0.1 <0.01 3.5 0.01
NC 9607 2.9 <0.01 16.8 0.03
Unknowns (polar) 44.4 0.07 23.5 0.04
Remainder 5.0 0.01 5.4 0.01
Ethyl acetate extract* <0.1 <0.01 <0.1 <0.01
Exhaustive extraction(2 M HCI)
HCI extract 23.1 0.04 23.1 0.04
Solids 15.4 0.02 15.4 0.02
Total identified 12.1 0.02 32.6 0.05
Total characterised 72.5 0.12 52.0 0.08
Total analysed 84.6 0.14 84.6 0.14
Solids 15.4 0.02 15.4 0.02
Accountability 100.0 0.16 100.0 0.16
1x, maturity, 12 months
TRR [mg a.s. equiv./kg] = 1.27
Conventional extraction
Combined extracts (ACN + ACN/H20) 55.9 | o7 55.9 | 0.71

C18 clean-up before acidic hydrolysis after acidic hydrolysis
C18 eluent 54.1 0.69 54.1 0.69
Ethofumesate 0.7 0.01 0.0 0.00
NC 20645 13.0 0.17 7.2 0.09
NC 8493 1.3 0.02 4.8 0.06
NC 9607 2.8 0.04 28.5 0.36
Unknowns (polar) 33.4 0.42 7.2 0.09
Remainder 2.9 0.04 6.4 0.08
Ethyl acetate extract* 1.8 0.02 1.8 0.02
Exhaustive extraction(4 M HCI)

HCI extract 22.0 0.28 22.0 0.28
Ethofumesate <0.1 <0.01 <0.1 <0.01
NC 20645 3.1 0.04 3.1 0.04
NC 8493 1.7 0.02 1.7 0.02
NC 9607 2.0 0.03 2.0 0.03
Unknown (polar) 12.3 0.16 12.3 0.16
Unknown (remainder) 2.9 0.04 2.9 0.04
Solids 22.1 0.28 22.1 0.28
Total identified 24.6 0.31 47.3 0.60
Total characterised 53.3 0.68 30.6 0.39
Total analysed 77.9 0.99 77.9 0.99
Solids 22.1 0.28 22.1 0.28
Accountability 100.0 1.27 100.0 1.27

The results given in this table are summarised ffafles 13,

19 and 20 of the original report.

* ethyl acetate fraction generated during the clemf solvent extracts (not subjected to acididrbiysis and not analysed)
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Table 7.6.1-5 Wheat chaff: Distribution of radioativity in samples grown in aged soil treated with
1C-ethofumesate; characterization before and after @dic hydrolysis (6 M HCI) (distribution of

residue (%))

Compound (ethofumesate) %TRR | mglkg | % TRR | mg/kg
1x, maturity, 12 months

TRR [mg a.s. equiv./kg] = 0.16

Conventional extraction

Combined extracts (ACN + ACN/H20) 59.7 | o0.10 59.7 | 0.10

C18 clean-up before acidic hydrolysis after acidic hydrolysis

C18 eluent 58.9 0.09

Ethofumesate 1.6 <0.01 - -

NC 20645 5.8 0.01 - -

NC 8493 0 0.00 - -

NC 9607 3.6 0.01 - -

Unknowns (polar) 42.9 0.07 - -

Remainder 5.0 0.01 - -

Ethyl acetate extract* 0.8 <0.01 0.8 <0.01

Hydrolysis of C18 eluent (6 M HCI) 58.9 0.09

Diethyl ether extract** - - 34.7 0.06

Ethofumesate - - 1.4 <0.01

NC 20645 - - 3.5 0.01

NC 8493 - - 2.9 <0.01

NC 9607 - - 22.0 0.04

Unknowns (polar) - - 3.2 0.01

Remainder - - 1.7 <0.01

HCI extract*** - - 24.2 0.04

Exhaustive extraction(4 M HCI)

HCI extract 17.1 0.03 17.1 0.03

Solids 23.3 0.04 23.3 0.04

Total identified 11.0 0.02 29.8 0.05

Total characterised 65.8 0.11 47.0 0.08

Total analysed 76.8 0.12 76.8 0.12

Solids 23.3 0.04 23.3 0.04

Accountability 100.0 0.16 100.0 0.16

The results given in this table are summarised fialfes 13, 23 and 24 of the original report.

*  ethyl acetate fraction generated during therelep of solvent extracts (not subjected to acigidrblysis and not analysed)
*  diethyl ether extract produced by back extraatof the acidic (6 M HCI) hydrolysed solvent ext&(ACN + ACN/H20).
**  gcidic phase remained after back extractionhwdtethyl ether

The unknown polar fraction was characterized byjestiing the conventional extracts to an acidic byyhis

step with 3 M or 6 M HCI in a microwave digestorfték the hydrolysis, the concentration of the metibs

NC 9607 and NC 8493 had increased significantlyilerhe concentration of the polar metabolite hadrdased

in the same proportion. The formation of NC 960d@ & 8493 indicates the presence of conjugatdseredf

the metabolite itself or in the case of NC 9607itsfcarboxy analogue NC 20645. Parent ethofumesate

found to be acid labile. Therefore small amountdNG6f 8493 (detected in the hydrolysate) can resalnfthe

acidic decomposition of parent ethofumesate.

Ethofumesate was moderately metabolised in confiséational crops. The following metabolic routesrer

observed:
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e (Cleavage of the ethoxy side chain, with hydroxylation at the 2 position, to give NC 8493.
e NC 8493 can either undergo conjugation to give polar metabolites, or oxidation to the lactone NC 9607.
e The lactone ring of NC 9607 opens to the carboxy analogue NC 20645 which can also undergo
conjugation to give polar metabolites.
On the basis of these results, the same metabolic pathway of ['* C-benzene]-ethofumesate in confined rotational

crops can be proposed as in primary crops.

B.7.6.1.2. Confined rotational crop study (2)
New data for AIR:

A plant-back interval of crop failure (plant-back interval of 30 days) was not covered by the study, which has
already been evaluated in the Monograph prepared in the framework of Directive 91/414/EEC. Therefore a new
study on the metabolism in rotational crops was submitted which covers the plant-back interval of 30 days.

This study is summarised and discussed below.

Report: KCA 6.6.1/01,
Chapleo, S. (2003)

Title: THE UPTAKE OF [14C]-ETHOFUM:ESATE RESIDUES IN SOIL BY ROTATIONAL CROPS
UNDER CONFINED CONDITIONS

Document No: 22558

Guidelines: 7524/V1/95 rev. 2

GLP: Yes

I. Materials and Methods

Test site information

Testing environment: glasshouse using an open wooden box constructed of 20 mm thick plywood. This was
divided by wooden partitions into separate compartments for each species

Soil characteristics: soil as a sand or loamy sand; sand/ silt / clay of 89.8:4.8:5.5; pH 5.4; organic carbon content

of 3.9%.

Test material

Chemical structure H,C CH,

CH,S0,0

o OCH,CH, *position of the radiolabel

Radiolabelled test material [*C]-ethofumesate

(+)-2-ethoxy-2,3-dihydro-3.3-dimethylbenzofuran-5-yl methanesulphonate
Specific radioactivity 185 MBq/mmol = 28 mCi/mmol

288.4 g/mol (at this specific activity)
Radiochemical purity >95.9% (TLC)
Formulation: EC formulation. 200 g ethofumesate /L

Application data

Application rate: 5 L/ha formulated product; corresponding to 1 kg a.s./ha

Date of application: 22.11.2002

Application method: hand-held sprayer system; no ploughing of the soil was carried out before sowing.

Crop information

Representative rotational crops, i.e., annual ryegrass, carrots, French beans and spinach, were sown into the

treated soil at a plant-back interval of 30 days. Plant samples were taken at an immature and a mature stage.
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Crops / crop groups: ryegrass (cereals), carratst (vegetables), French beans (pulses) and spifieafy
vegetables), were sown into the treated soil damtfback interval of 30 days.

For plant sampling of immature stage, spinach aeddh beans were sampled 77 days after applicational
ryegrass was sampled 84 days after applicationcamts were sampled 95 days after application. gramt
sampling at mature stage, spinach was sampled @8adter application, French beans were sampledda§8
after application, ryegrass was sampled 132 datgs application and carrots were sampled 133 détgs a
application.

Three soil cores were taken to a 20 cm depth shaftier application, 30 days after application gptio sowing)

and on the day of each plant sampling. Plant aitda@mples were stored deep frozen (-20°C) untlysis.

Analytical methodology

Plant and soil samples were homogenised and amalggeoxidative combustion to determine the total
radioactive residue (TRR).

Homogenised plant samples (foliage, stems andgeliaoot and pod tissues) were extracted twice with
acetonitrile. The remaining residues were re-extwice with acetonitrile/water (1:1, v/v). Thetacts were
combined, dried and re-dissolved in acetonitriléévg1:1, v/v) prior to analysis. The unextractedioactive
residues of annual ryegrass (mature stage), Fiieeahs foliage (immature stage) and spinach foljagaature
stage) were extracted using acetonitrile/water, (@\; 17 h, soxhlet), 1 M HCI (17 h, reflux) andbHCI (17

h, reflux). Acid hydrolysis was carried out witheticoncentrated combined acetonitrile and aquecetsitrile
extracts from annual ryegrass, French bean folidgrench bean pods and spinach (mature stage) to
identify/quantify conjugated Ethofumesate metabslitA subsample of each extract was combined with a
equal volume of concentrated HCI (11.7 M) and iratet in a boiling water bath (approximately 100f@)75
min. After cooling, each hydrolysate was extracteite with diethyl ether. The extracts were driewl ae-
dissolved in acetonitrile/water (1:1, v/v) for chmatographic analysis. In addition, the combinedau#ile and
aqueous acetonitrile extracts of French bean fel@gd spinach foliage samples were partitioned hétkane.
The aqueous phase was then hydrolysed as desbetiee.

Extracts were analysed for Ethofumesate and italodites using two reversed-phase HPLC systemsaeititier
water and methanol or water and acetonitrile asilegihases and three TLC systems. For TLC, two abrm
phase TLCs with either dichloromethane or toluerd@nol (8:2, v/v) as mobile phase and one reverbade
TLC with methanol/water (9:1, v/v) as mobile phagere carried out. Ethofumesate and its metaboliee
identified using the following reference substandethofumesate, NC 9607, NC 8493, NC 20645 and NC
10458.

II.  Results and discussion
A consistent gradual reduction in soil TRR betw#endays of application and the days of maturitywést was
observed. The TRRs in soil ranged between 0.7011a6@i7 mg a.s. equiv.//kg on the day of applicatiowl
decreased to 0.207-0.542 mg a.s. equiv.//kg onldlys of maturity harvest. The majority of the Isssecurred
during the initial 30 day period post-applicati@etween 14% and 52% of the TRR measured in sdiherday
of application remained in the upper 20 cm layesaif at maturity. The TRR in annual ryegrass amature
and mature stages were 0.460 mg a.s. equiv.//kd 229 mg a.s. equiv./kg, respectively, showingiptake of

soil residues throughout plant development. The TiRRarrot foliage at immature stage was 1.021 nsg a
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equiv.//kg and 0.535 mg a.s. equiv.//kg at mattages The TRR in carrot roots at mature stage wa300mg
a.s. equiv.//kg. The TRR in French bean at immastage was 0.338 mg a.s. equiv.//kg. The TRR imdtre
bean foliage, pods and grain at maturity were 0.8@9a.s. equiv.//kg, 0.050 mg a.s. equiv.//kg afib9 mg
a.s. equiv.//kg, respectively, showing that tracatmn into the pods and grain was very low. TheR§Rn
spinach at immature and mature stage were 0.278.sngquiv.//kg and 0.148 mg a.s. equiv.//kg.

In ryegrass the majority of the radioactivity was readily edtable using acetonitrile and aqueous acetamitril
Unextracted residues accounted only for 1.8-8.9% TI®Ow levels of ethofumesate and NC 9607 wereatiede

at immature stage (6.8%TRR and 0.7% TRR) togetht#r a negligible concentration of radioactivity whi
eluted with the void volume of HPLC system (N1,%.2ZRR, 0.006 mg p.e./kg). The main component was a
polar fraction (N2, 80.7-85.6% TRR) of greater pityathan the reference standards during the HPLC
measurement.

Analysis of the extracts by TLC confirmed the preseof ethofumesate and NC 9607 and separateddhre m
fraction detected by HPLC (N2, not identified, RB=10 min) into 3 unidentified but well resolvedngponents
with greater polarity than NC 9607 and a componerith was assigned to NC 20645. The latter wasnasdu

to be built out of NC 9607 during TLC analysis. Tinain radioactivity remained associated with thigiorof

the TLC plate. Acidic hydrolysis showed that their8dentified but well resolved components on TL@tes
with greater polarity than NC 9607 comprise seveoaljugates which degraded to NC 9607, NC 8493N@d
20645, whereas NC 9607 was the major metabolite.

In carrots, the majority of the radioactivity was readily edtable using acetonitrile and aqueous acetanitril

Unextracted residues accounted only for 2.6-4.3%R.TRhe main radioactive component was ethofumesate
which ranged between 56.4% TRR and 77.2% TRR irotdoliage. In carrot roots at harvest, ethofuntesa
accounted for 98.0% TRR. An unresolved mixture ofeast 2 polar fractions, of greater polarity thhe
reference standards, was 10.6% TRR in foliage atdtare stage. This was resolved in foliage at rneastaige
into two separate fractions at 14.8% and 1.9% TIR®v levels of one of these fractions were detedtexots
(1.9% TRR) as well. Low levels of NC 9607 and N(®84were detected in foliage (0.9-1.4% TRR) together
with radioactivity which eluted with the void vole{0.3-5.0% TRR).

In French beans the majority of the radioactivity was readily edtable using acetonitrile and aqueous
acetonitrile. Unextracted residues accounted oaty5t7-17.9% TRR. In French beans foliage, the gipie
radioactive fraction at immature stage was an wived mixture of at least two polar components §67 TRR)
which possessed greater polarity than the referstaredards (using HPLC systems). This peak sephrate
foliage at maturity into two separated fractiond.8%6 and 20.5% TRR) in HPLC systems. These peaks we
shown to be conjugates that degraded after acigicotysis into NC 8493, NC 9607, NC 20645 and tsack
NC 10458 and several unidentified components. d&adiivity with similar chromatographic propertieaswalso
detected in pods as unresolved peaks (46.6% TRRhwias characterised as acid-labile releasinglyigblar
radioactivity on hydrolysis. Low levels of radioaty which eluted with the void volume in HPLC dgms
were detected in foliage at both harvests (3.0-4T3%R) but much higher levels were found in pods.&2¢
TRR) and grain (21.9% TRR). Ethofumesate was faatrildw levels in foliage at both harvests (0.2-2.0RR).
The major metabolite in French bean grains was BC79vhich accounted for 0.014 mg p.e./kg correspand
to 26.7% TRR.
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In spinach the majority of the radioactivity was readily edtable using acetonitrile and aqueous acetamitril
Unextracted residues accounted only for 2.1-5.4%.TIR spinach at immature stage, the principleaactive
fractions were two polar fractions of greater piyathan the reference standards which accounte@®% and
20.0% TRR: The principle radioactive fraction attama stage was radioactivity which eluted with thad
volume of the HPLC system (69.5% TRR) and one ibadiound as well at earlier harvest (21.3% TRR)e3e
fractions were shown to be conjugates which degradeNC 8493, NC 9607 and traces of NC 10458 and
several unidentified components by acidic hydralykbw levels of ethofumesate were detected at bathests
which accounted for 1.4-6.3% TRR.

Table 7.6.1-6  Characterisation/identification of ralioactive residues in samples

Ryegrass carrots French beans spinach
TRR mg a.s. | TRR mg a.s. | TRR mg a.s. | TRR mg a.s.
(%) eq /kg (%) eq /kg (%) eq /kg (%) eq /kg
Time interval between applicatior]
of the test material to the soil and 84 95 77 77
sowing or planting
TRR — Total radioactive Residues 100 |  0.46( 100 | 1,021 00 1 | 0,338 100 | 0,270
ERR - Extracted Radioactive 102 0.468 95.3 0.973 71.9 0.243 90.4 0.244
Residues (as measured)
AN-Extract 90.2 0.415 85.1 0.869 70.7 0.239 94.1| ,250
AN/water extract 104 0.048 8.1 0.083 11.8 0.040 6 5 0,015
AN/water Soxhlet extraction 3.5 02 0.7 0,002
1M HCI reflux extraction 5.5 0.019 | 2.2 0,006
5M HCI reflux extraction 0.9 0.003 | 0.3 0,001
Identification / characterization
Ethofumesate 6.8 0.031 77.2 0.789 2.0 0.00y 14| 0040,
NC 9607 0.7 0.003 1.3 0.013 ND ND ND ND
NC 20645 ND ND ND ND ND ND ND ND
NC 8493 ND ND ND ND ND ND ND ND
Unknown 1 (RT: 4-7) 1.2 0.006 0.3 0.003 3.0 0.010 D N ND
Unknown 2 (RT: 8-10) 85.6 0.394 10.6* 0.109 67.84 .23D 61.2 0,165
Unknown 3 (RT: 10-13) ND ND ND ND ND ND 20.0 0,054
Total identified 7.5 0.034 78.5 0.802 2.0 0.007 1.4 0,004
Total characterized 86.8 0.400 10.3 0.911 70.8 0.240 81.2 0,219
URR - Unextracted Radioactive | 8.9 0.041 2.6 0.027 5.7 0.019 2.1 0.006
Residues
Accountability (sum ERR and 109.6 0.504 92 0.941 98.2 0.332 105.2 0.284
URR)
Time interval between applicatior]
of the test material to the soil and maturity Foliage - maturity Foliage - maturity atarity
sowing or planting
TRR — Total radioactive Residue§ 100 |  1.229 100 | 0.535 00 1 [ 0.509 100 | 0.148
ERR - Extracted Radioactive 86.4 1.062 95.3 0.973 103.9 0.529 95.3 0.141
Residues
AN-Extract 74.4 0.914 84 .5** 0.452 103.9% 0.529| 7.8 0,130
AN/water extract 14.6 0.179 --- 9.5 o4
AN/water Soxhlet extraction 1.4 0.017 N/A N/A N/A | N/A N/A N/A
1M HCI reflux extraction 2.0 0.024 N/A N/A N/A N/A N/A N/A
5M HCI reflux extraction 0.6 0.007 N/A N/A N/A N/A N/A N/A
Identification / characterization
Ethofumesate ND | ND [ 564 | 0302] 0.2 | 0.001 6.3 | 0,000
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Ryegrass carrots French beans spinach
TRR mg a.s. | TRR mg a.s. | TRR mg a.s. | TRR mg a.s.
(%) leq/kg [(%) |eq/kg [(%) |eq/ke | (%) |eq/ke
NC 9607 ND ND 1.4 0.007 ND ND ND ND
NC 20645 ND ND ND ND ND ND ND ND
NC 8493 ND ND 0.9 0.005 ND ND ND ND
Unknown 1 (RT: 4-7) ND ND 5.0 0.027 4.3 0.022 69.5 0.103
Unknown 2 (RT: 8-10) 100 1.229 14.8 0.080 84.3 0.429 ND ND
Unknown 3 (RT: 10-13) ND ND 1.9 0.010 20.5 0.104 21.3 0.032
Unknown 4 (RT: 28-29) ND ND ND ND 0.2 0.001 ND ND
Total identified -- - 57.8 0.309 0.2 0.001 6.3 0.009
Total characterized 100 1.229 21.7 0.207 109.3 0.556 90.8 0,135
URR — Unextracted Radioactive 1.8 0.022 4.3 0.023 9.9 0.050 54 0.008
Residues
Accountability (sum ERR and 86.4 1.059 84.7 0.454 1194 0.607 102.7 0.152
URR)

Time interval between application
of the test material to the soil and
sowing or planting

Roots - maturity

Pods - maturity

TRR — Total radioactive Residues 100 | 0.330 100 | 0.050

ERR - Extracted Radioactive 100 0.330 96 0.048

Residues
AN-Extract 100%** 0.330 80.0 0.040
AN/water extract e - 16.0 0.008
AN/water Soxhlet extraction N/A N/A N/A N/A
1M HCI reflux extraction N/A N/A N/A N/A
5M HCI reflux extraction N/A N/A N/A N/A

Identification / characterization

Ethofumesate 98.0 0.323 ND ND
NC 9607 ND ND ND ND
NC 20645 ND ND ND ND
NC 8493 ND ND ND ND
Unknown 1 (RT: 4-7) ND ND 24.8 0.013
Unknown 2 (RT: 8-10) ND ND 46.6* 0.024
Unknown 3 (RT: 10-13) 1.9 0.006 -—- -—
Total identified 98.0 0.323 ND ND
Total characterized 1.9 0.006 87.8 0.037

URR — Unextracted Radioactive 2.6 0.009 17.9 0.009

Residues

Accountability (sum ERR and 102.5 0.338 105.7 0.054

URR)

Time interval between application

of the test material to the soil and Grain — maturity

sowing or planting

TRR — Total radioactive Residues | | 100 | 0.054

ERR - Extracted Radioactive 109.3 0.059

Residues
AN-Extract 109.3** | 0.059
AN/water extract o -

Identification / characterization

Ethofumesate ND ND
NC 9607 26.7 0.014
NC 20645 ND ND
NC 8493 ND ND
Unknown 1 (RT: 4-7) 21.9 0.012
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Ryegrass carrots French beans spinach
TRR mg a.s. | TRR mg a.s. | TRR mg a.s. | TRR mg a.s.
(%) eq/’kg | (%) eq/kg | (%) eq/kg | (%) eq kg
Unknown 3 (RT: 10-13) 5.1 0.003
Total identified 26.7 0.014
Total characterized 27.0 0.015
URR - Unextracted Radioactive 14.6 0.008
Residues
Accountability (sum ERR and 124.1 0.067
URR)
ND not detected
N/Anot analysed

*  Radioactive components were not resolved
** The TRR measured in the initial acetonitrile extract was subsequently shown to be invalid, since the TRR measured in the combined
extracts (see below) gave a more acceptable total recovery.
III. Conclusion

This report corroborates the results of the confined rotational crop study which have already been reviewed on
EU level. Based on the results of this study it can be concluded that the nature of residues in rotational crops is
similar to that in primary crops.
Based on the metabolites identified in following crops, the following metabolic routes were deduced:

e (Cleavage of the ethoxy side chain, with hydroxylation at the 2 position, to give NC 8493.

e NC 8493 can either undergo conjugation to give polar metabolites, or oxidation to the lactone NC 9607.

e The lactone ring of NC 9607 opens to the carboxy analogue NC 20645 which can also undergo

conjugation to give polar metabolites.

The metabolic routes detected are in line with those observed in primary crops. On the basis of these results it
can be concluded that the metabolism of [**C]-ethofumesate in confined rotational crops follows the same
metabolic path as primary crops:
The proposed residue definition for plants for monitoring and risk assessment is therefore still: the sum of

Ethofumesate, 2-keto-ethofumesate (NC 9607), open-ring-2-keto-ethofumesate (NC 20645) and its conjugate.
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Figure 4 Proposed metabolic pathway of ethofumesate in rotational (succeeding) crops
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B.7.6.2. Magnitude of residues in rotational crops

Several field rotational crop studies — either as “multi-crop” study (containing data for two rotations with three
crop groups: leafy, root, and cereal crops) or as “limited” study (containing data for one rotation with one crop)
were conducted. The studies were run with exaggerated field rates, either in Europe or the US. The studies were
evaluated during the Annex I inclusion and were considered acceptable. However, since none of the studies were
conducted with the current application rate of 1.0 kg as./ha, additional field rotational crop studies (a “multi-

crop” study containing data for three rotations with three crop groups) were conducted in addition.

Studyv submitted and evaluated for the first inclusion of ethofumesate on Annex I:

Report: KCA 6.6.2 /01:Castro, L. E.:1994:M-155392-01

Title: ETHOFUMESATE EMULSIFIABLE CONCENTRATE 200 g/l CR 13768: AT-HARVEST
RESIDUES OF ETHOFUMESATE AND METABOLITES IN ROTATIONAL CROPS AND SOIL
FOLLOWING APPLICATIONS OF NORTRON EC TO SUGARBEETS, USA, 1990

Report No: A83117

Document No: M-155392-01-1
Guidelines: Deviation not specified
GLP/GEP: Yes
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Report: KCA 6.6.2 /02;Crofts, M.; Whiteoak, R. J.;1M4t55272-01

Title: RESIDUE ANALYSIS OF WHEAT GROWN IN THE UK AS AAOLLOWING CROP AFTER
SUGAR BEET TREATED WITH NORTRON (1973)

Report No: A82995

Document No: M-155272-01-1

Guidelines: Deviation not specified

GLP/GEP: No

Report: KCA 6.6.2 /03;Crofts, M.; Whiteoak, R. J.;1M4t55271-01

Title: RESIDUE ANALYSIS OF WHEAT AND CORN (MAIZE) GROW AS FOLLOWING CROPS
AFTER SUGAR BEET TREATED WITH NORTRON (1973)

Report No: A82994

Document No: M-155271-01-1

Guidelines: Deviation not specified

GLP/GEP: No

Report: KCA 6.6.2 /04;Peatman, M. H.; Snowdon, AR991;M-155644-01

Title: RESIDUES OF SOIL AND EMERGENCY CROPS FOLLOWING RPICATION OF
ETHOFUMESATE AS A 50 SC FORMULATION IN THE UK 1990/91

Report No: A83376

Document No(s): Report includes Trial Nos.:

041/04/057

Guidelines:
GLP/GEP:

M-155644-01-1
Deviation not specified
Yes

B.7.6.2.1.Magnitude of residues in rotational crops (1)

New data for AIR:

Report: KCA 6.6.2 /05;Schulte, G.; Diehl, P.;2013;88806-02; Amended: 2013-09-13
Title: Amendment No. 1 to Report No: 10-2501 - Detieration of the residues of ethofumesate in/on the
field rotational crop barley, carrot, lettuce andeat after spray application of ethofumesate SC 500
on sugar beet and soil in the field, in the Netak, Italy, Spain and Germany
Report No: 10-2501
Document No(s): Report includes Trial Nos.:
10-2501-02
10-2501-03
10-2501-04
10-2501-05

M-463906-02-1

Guidelines: EU-Ref: Council Directive 91/414/EEC olyJi5, 1991, Annex Il, part A, section 6 and Anrx
part A, section 8 Residues in or on Treated Prod&oisd and Feed
EC Guidance working document 7029/V1/95 rev.5 (199722)
OECD Guidelines for the Testing of Chemicals. Residuétational Crops (Limited Field
Studies). 504. 2007-01-10
REGULATION (EC) No 1107/2009 OF THE EUROPEAN PARLIAMENSND OF THE
COUNCIL of 21 October 2009 concerning the placinglaht protection products on the market and
repealing Council Directives 79/117/EEC and 91/41GEE
US EPA OCSPP Guideline No. 860.1900;not specified
GLP/GEP: yes

.  Materials and Methods
Altogether 4 field rotational crop residue trialen& conducted in Europe, two in the northern aml itwthe
southern residue region, as follows:
In 2010/2011, 4 trials (one each in Germany, théhdkands, Italy, and Spain) were conducted to stipjhe
use of Ethofumesate SC 500 in field-grown, non-peiad crops. A single application was made at minal

rate of 2 L/ha, corresponding to 1.0 kg/ha ethofseie a.s., which reflected the projected rate &iarf
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treatment with ethofumesate in arable, non-peréwenigs, such as sugar beet. Water rates were8Q0Q-/ha.
Applications were either made to bare soil or te thrget crop sugar beet (2nd and 3rd rotatiodipvied by
sowing or planting of the rotational crops (cardetfuce barley or wheat). All treatments were mati¢he
scheduled rates.

At various intervals, crops were planted back ghttest area in order to simulate a crop failtretdtion 1",
plant-back interval [PBI] 25-33 days), a second afsthe plot in the same year ("rotation 2", PB+ZBB days),
or use of the same plot in the succeeding yeatatiom 3", PBI 284-354 days). In each rotatiordiferent
crops representing different botanical groups vpdaated: a root crop (carrots), a leafy crop (iet, or a small
grain cereal (barley or wheat).

Samples of the rotational crops were taken at tlemipective harvest times, as well as at one eanfierval
(immature RACs for lettuce and carrots, or foddgrden material"] for barley and wheat). The saspkere
analysed for the parent compound and the commoretyn®éiC 9607 using method 00955/M002 (cf. KCA
4.1.2/26). The respective LOQs for the two analytere 0.01 mg/kg.

II.  Results and discussion
Concurrent recoveries of ethofumesate and the cammmiety NC 9607 were obtained from samples ofatayr
lettuce, barley and wheat. (Validation recovedémethod 00955/M002 were conducted separatelytailBeof
the validation recoveries are presented in chapte#.1.2 of the dossier.)
To calculate the total residue of ethofumesaterdsédues of parent and the common moiety NC 9602 we
summed. Residues below the LOQ of 0.01 mg/kg weleutated as 0.01 mg/kg.

Root crops:

Concurrent recovery samples for ethofumesate aadctdmmon moiety NC 9607 were spiked at levels of
0.01 mg/kg as well as at 0.10 mg/kg. Mean recoseriecarrot (roots or leaves) were 64-86%, with RRID
4.8-24.0%; n=3-6. Low recoveries and high vari@pilvere often seen at spiking levels of 0.1 mg/kgx(
LOQ); at spiking levels of 0.01 mg/kg, recoveriesrvin an acceptable range of 70 — 110% and RSiesal
were at or below 20%.

Details of recovery data are shown in Table 7.6.2lbtrial data are summarised below in Table Z-8.and in
greater detail in the Annex Il.

The total residues of ethofumesate (parent comp@lungl common moiety NC 9607) in the harvested robts
carrots were highest in the first rotation, i.¢eathe shortest plant-back interval (PBI) of 25e28/s, when they
ranged at an "intermediate"” growth stage (includiearly harvest’, BBCH 47-49) from <0.02-0.05 mg/lmd

at typical harvest ripeness (BBCH 49) from <0.0240mg/kg. By the second and third rotation, ressdin
harvestable roots were always below the LOQ of @@ikg for each analyte. Thus the total residue alasys
<0.02 mg/kg.

In carrot leaves, highest total residue levels veeen in the first rotation (0.04 mg/kg). By tlee@nd and third
rotation, total residues in carrot leaves were géNzelow the combined LOQ of 0.02 mg/kg.

To calculate the total residue of ethofumesateréséddues of parent and the common moiety NC 9607 we
summed. The residues of parent ethofumesate rargfacden <0.01 mg/kg and 0.04 mg/kg in roots andelea
whereas the residues in the common moiety NC 96fé aiways below the LOQ of 0.01 mg/kg.
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Leafy crops:

Concurrent recovery samples for ethofumesate aadctmmon moiety NC 9607 were spiked at levels of
0.01 mg/kg as well as at 0.10 mg/kg. Mean recosaridettuce (head) were 69-85%, with RSDs of 438%;
n=3-5. Low recoveries and high variability weréeofseen at spiking levels of 0.1 mg/kg (10x LO&)spiking
levels of 0.01 mg/kg, recoveries were in an acd#pteange of 70 — 110% and RSD values were beld4. 20
Details of recovery data are shown in Table 7.6. 28 trial data are summarised below in Table.Z-8 and in
greater detail in the Annex .

The total residues of ethofumesate in the harvdstads of lettuce were highest in the first rotatice. after the
shortest plant-back interval (PBI) of 25-33 daybkew they ranged at an "intermediate” growth stagsuding
"early harvest", BBCH 41-48) from <0.02-0.03 mg/kgd were below the LOQ of 0.02 mg/kg at typicalbat
ripeness (BBCH 49).

By the second and third rotation, residues in hetal#e lettuce were always below the LOQ of 0.02kmng
Residues of the common moiety NC 9607 were inathitions below the LOQ of 0.01 mg/kg, except foeon

sample which was collected at an "intermediate\wincstage (BBCH 41) and showed residues of 0.0kgng/

Cereal crops:

Concurrent recovery samples for ethofumesate aadcdmmon moiety NC 9607 were spiked at levels of
0.01 mg/kg and at 0.10 mg/kg. Mean recoverieeiea crop samples (green material, grain, andviingere
75-95%, with RSDs values of the larger validatisats (n>2, at the LOQ) of 3.0-19.5%. All valuegeveithin
acceptable ranges.

Details of recovery data are shown in Table 7.6.22B trial data are summarised below in Table.Z-8 and in
greater detail in the Annex II.

The total residues of ethofumesate in barley andatvgreen material were highest in the first rotati.e. after
the shortest plant-back interval (PBI) of 25-33 gjayhen they ranged from <0.02-0.03 mg/kg (BBCH3R23-

By the second and third rotation, residues in grewaterial of cereals were always below the LOQ of
0.02 mg/kg. The residues resulted from the commorety NC 9607, which showed residues between <0.01
and 0.02 mg/kg; ethofumesate residues were alway <ng/kg.

The total residues of ethofumesate in barley andatvigrain and straw were in all rotations below LtiE) of
0.02 mg/kg.

Table 7.6.2-1 Application scenario in field rotatbnal crop trials (study 10-2501): Spray treatmentvith
Ethofumesate SC 500 to soil or a target crop

Trial No. Target Crop, FL Application GS
Plot No Variety No. kg/ha ka/hl
Country (a.s.) (a.s.)
Location
Year

N-EU

10-2501-02 soil 500 SC 1 1.0 0.333
10-2501-02-T-1A
Netherlands

1681 ND Zwaagdijk
2010
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Trial No.
Plot No
Country
Location
Year

Target Crop,
Variety

FL

Application

No.

kg/ha
(a.s.)

ka/hl
(a.s.)

GS

10-2501-02
10-2501-02-T-1B
Netherlands

1681 ND Zwaagdijk
2010

soil

500 SC

1.0

0.333

10-2501-02
10-2501-02-T-1C
Netherlands

1681 ND Zwaagdijk
2010

soil

500 SC

1.0

0.333

10-2501-02
10-2501-02-T-2A
Netherlands

1681 ND Zwaagdijk
2010

beet, sugar

Heron

500 SC

1.0

0.333

16

10-2501-02
10-2501-02-T-2B
Netherlands

1681 ND Zwaagdijk
2010

beet, sugar

Heron

500 SC

1.0

0.333

16

10-2501-02
10-2501-02-T-2C
Netherlands

1681 ND Zwaagdijk
2010

beet, sugar

Heron

500 SC

1.0

0.333

16

10-2501-02
10-2501-02-T-3A
Netherlands

1681 ND Zwaagdijk
2010

beet, sugar

Heron

500 SC

1.0

0.333

16

10-2501-02
10-2501-02-T-3B
Netherlands

1681 ND Zwaagdijk
2010

beet, sugar

Heron

500 SC

1.0

0.333

16

10-2501-02
10-2501-02-T-3C
Netherlands

1681 ND Zwaagdijk
2010

beet, sugar

Heron

500 SC

1.0

0.333

16

10-2501-05
10-2501-05-T-1A
Germany

51399 Burscheid
2010

soil

500 SC

1.0

0.333

10-2501-05
10-2501-05-T-1B
Germany

51399 Burscheid
2010

soil

500 SC

1.0

0.333

10-2501-05
10-2501-05-T-1C
Germany

51399 Burscheid
2010

soil

500 SC

1.0

0.333

10-2501-05
10-2501-05-T-2A
Germany

51399 Burscheid
2010

beet, sugar

Wiiliams

500 SC

1.0

0.333

16
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Trial No.
Plot No
Country
Location
Year

Target Crop,
Variety

FL

Application

No.

kg/ha
(a.s.)

ka/hl
(a.s.)

GS

10-2501-05
10-2501-05-T-2B
Germany

51399 Burscheid
2010

beet, sugar

Wiiliams

500 SC

1.0

0.333

16

10-2501-05
10-2501-05-T-2C
Germany

51399 Burscheid
2010

beet, sugar

Wiiliams

500 SC

1.0

0.333

16

10-2501-05
10-2501-05-T-3A
Germany

51399 Burscheid
2010

beet, sugar

Wiiliams

500 SC

1.0

0.333

16

10-2501-05
10-2501-05-T-3B
Germany

51399 Burscheid
2010

beet, sugar

Wiiliams

500 SC

1.0

0.333

16

10-2501-05
10-2501-05-T-3C
Germany

51399 Burscheid
2010

beet, sugar

Wiiliams

500 SC

1.0

0.333

16

S-EU

10-2501-03
10-2501-03-T-1A
Italy

40128 Bologna
2010

soil

500 SC

1.0

0.333

10-2501-03
10-2501-03-T-1B
Italy

40128 Bologna
2010

soil

500 SC

1.0

0.333

10-2501-03
10-2501-03-T-1C
Italy

40128 Bologna
2010

soil

500 SC

1.0

0.333

10-2501-03
10-2501-03-T-2A
Italy

40128 Bologna
2010

beet, sugar

Houston

500 SC

1.0

0.333

18

10-2501-03
10-2501-03-T-2B
Italy

40128 Bologna
2010

beet, sugar

Houston

500 SC

1.0

0.333

18

10-2501-03
10-2501-03-T-2C
Italy

40128 Bologna
2010

beet, sugar

Houston

500 SC

1.0

0.333

18
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Trial No.
Plot No
Country
Location
Year

Target Crop,
Variety

FL Application GS
No. kg/ha ka/hl
(a.s.) (a.s.)

10-2501-03
10-2501-03-T-3A
Italy

40128 Bologna
2010

beet, sugar

Houston

500 SC 1 1.0 0.333 18

10-2501-03
10-2501-03-T-3B
Italy

40128 Bologna
2010

beet, sugar

Houston

500 SC 1 1.0 0.333 18

10-2501-03
10-2501-03-T-3C
Italy

40128 Bologna
2010

beet, sugar

Houston

500 SC 1 1.0 0.333 18

10-2501-04
10-2501-04-T-1A
Spain

41310 Brenes Sevilla
2010

soil

500 SC 1 1.0 0.333

10-2501-04
10-2501-04-T-1B
Spain

41310 Brenes Sevilla
2010

soil

500 SC 1 1.0 0.333

10-2501-04
10-2501-04-T-1C
Spain

41310 Brenes Sevilla
2010

soil

500 SC 1 1.0 0.333

10-2501-04
0-2503-03-T-2A
Spain

41310 Brenes Sevilla
2010

beet, sugar

Barbate

500 SC 1 1.0 0.333 18

10-2501-04
10-2501-04-T-2B
Spain

41310 Brenes Sevilla
2010

beet, sugar

Barbate

500 SC 1 1.0 0.333 18

10-2501-04
10-2501-04-T-2C
Spain

41310 Brenes Sevilla
2010

beet, sugar

Barbate

500 SC 1 1.0 0.333 18

10-2501-04
10-2501-04-T-3A
Spain

41310 Brenes Sevilla
2010

beet, sugar

Barbate

500 SC 1 1.0 0.333 18

10-2501-04
10-2501-04-T-3B
Spain

41310 Brenes Sevilla
2010

beet, sugar

Barbate

500 SC 1 1.0 0.333 18

10-2501-04
10-2501-04-T-3C
Spain

41310 Brenes Sevilla
2010

beet, sugar

Barbate

500 SC 1 1.0 0.333 18
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FL = formulation GS = growth stage (BBCH-code)at ltreatment
EU-S = southern European residue region

The results of the rotational crop field trials aw@mmarised in the following tables. Those trialbere the

application was made on bare soil, the informaisonritten in italics.

Table 7.6.2-2 Results of field rotational crop tils following spray treatment with Ethofumesate SG00
to soil or a target crop and then planting back andsampling of various rotational crops;
Here: root crops

Study No. Rotational Portion GS DALT Residues (mg/kg)
(Trial No.) Crop, analysed (days) ethofumesate | NC 9607
Plot No Variety
Country Total
(rotation residue
information)
N-EU
10-2501-02 Carrot, leaf 48 | 92 0.03 <0.01 0.04
10-2501-02-T-1A Nerja 49 106 0.03 <0.01 0.04
Netherlands root 48 92 0.04 <0.01 0.05
1681 ND Zwaagdijk (Rotation 1) 49 106 0.02 <0.01 0.03
2010 PBI 25 days
10-2501-02 Carrot, leaf 48 144 <0.01 <0.01 <0.02
10-2501-02-T-2A Nerja 49 158 <0.01 <0.01 <0.02
Netherlands root 48 144 <0.01 <0.01 <0.02
1681 ND Zwaagdijk (Rotation 2) 49 158 <0.01 <0.01 <0.02
2010 PBI 54 days
10-2501-02 Carrot, leaf 47 399 <0.01 <0.01 <0.02
10-2501-02-T-3A Nerja 49 413 <0.01 <0.01 <0.02
Netherlands root 47 399 <0.01 <0.01 <0.02
1681 ND Zwaagdijk (Rotation 3) 49 413 <0.01 <0.01 <0.02
2010 PBI 321 days
10-2501-05 Carrot leaf 46 100 <0.01 <0.01 <0.02
10-2501-05-T-1A Cesta 49 114 <0.01 <0.01 <0.02
Germany root 46 100 <0.01 <0.01 <0.02
51399 Burscheid (Rotation 1) 49 114 <0.01 <0.01 <0.02
2010 PBI 26 days
10-2501-05 Carrot leaf 48 150 <0.01 <0.01 <0.02
10-2501-05-T-2A Cesta 49 164 <0.01 <0.01 <0.02
Germany root 48 150 <0.01 <0.01 <0.02
51399 Burscheid (Rotation 2) 49 164 <0.01 <0.01 <0.02
2010 PBI 70days
10-2501-05 Carrot leaf 48 396 <0.01 <0.01 <0.02
10-2501-05-T-3A Cesta 49 410 <0.01 <0.01 <0.02
Germany root 48 396 <0.01 <0.01 <0.02
51399 Burscheid (Rotation 3) 49 410 <0.01 <0.01 <0.02
2010 PBI 320 days
S-EU
10-2501-03 Carrot leaf 49 140 0.03 <0.01 0.04
10-2501-03-T-1A Nantes-Clodia 49 154 0.03 <0.01 0.04
Italy root 49 140 0.02 <0.01 0.03
40128 Bologna (Rotation 1) 49 154 0.03 <0.01 0.04
2010 PBI 29 days
10-2501-03 Carrot leaf 48 339 <0.01 <0.01 <0.02
10-2501-03-T-2A Nantes-Clodia 49 353 <0.01 <0.01 <0.02
Italy root 48 | 339 <0.01 <0.01 <0.02
40128 Bologna (Rotation 2) 49 353 <0.01 <0.01 <0.02
2010 PBI 121 days
10-2501-03 Carrot leaf 48 | 472 <0.01 <0.01 <0.02
10-2501-03-T-3A Nantes-Clodia 49 486 <0.01 <0.01 <0.02
Italy root 48 | 472 <0.01 <0.01 <0.02
40128 Bologna (Rotation 3) 49 486 <0.01 <0.01 <0.02
2010 PBI 354 days
10-2501-04 Carrot leaf 47 201 0.02 <0.01 <0.03
10-2501-04-T-1A Coral 49 216 0.02 <0.01 0.03
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Study No. Rotational Portion GS DALT Residues (mg/kg)

(Trial No.) Crop, analysed (days) ethofumesate | NC 9607

Plot No Variety

Country Total
(rotation residue
information)

Spain root a7 201 0.03 <0.01 0.04

41310 Brenes Sevilla | (Rotation 1) 49 216 0.02 <0.01 0.03

2010 PBI 26 days

10-2501-04 Carrot leaf 45 | 434 <0.01 <0.01 <0.02

10-2501-04-T-2A Coral 49 448 <0.01 <0.01 <0.02

Spain root 43 434 <0.01 <0.01 <0.02

41310 Brenes Sevilla | (Rotation 2) 49 448 <0.01 <0.01 <0.02

2010 PBI 259 days

10-2501-04 Carrot leaf 45 | 463 <0.01 <0.01 <0.02

10-2501-04-T-3A Coral 49 477 <0.01 <0.01 <0.02

Spain root 41 463 <0.01 <0.01 <0.02

41310 Brenes Sevilla | (Rotation 3) 49 477 <0.01 <0.01 <0.02

2010 PBI 330 days

Table 7.6.2-3 Results of field rotational crop tils following spray treatment with Ethofumesate SG00
to soil or a target crop and then planting back andsampling of various rotational crops Here:

leafy crops

Study No. Rotational Portion GS | DALT Residues (mg/kg)

(Trial No.) Crop, analysed (days) ethofumesate | NC9607

Plot No Variety

Country Total
(rotation residue
information)

N-EU

10-2501-02 Lettuce head 41 | 46 0.02 0.01 0.03

10-2501-02-T-1B Lucan 49 | 60 <0.01 <0.01 <0.02

Netherlands Butterhead

1681 ND Zwaagdijk | variety

EU-N (Rotation 1)

2010 PBI 25 days

10-2501-02 Lettuce head 46 | 88 <0.01 <0.01 <0.02

10-2501-02-T-2B Lucan 49 | 102 <0.01 <0.01 <0.02

Netherlands Butterhead

1681 ND Zwaagdijk variety

EU-N (Rotation 2)

2010 PBI 57 days

10-2501-02 Lettuce head 45 | 351 <0.01 <0.01 <0.02

10-2501-02-T-3B Lucan 49 | 365 <0.01 <0.01 <0.02

Netherlands Butterhead

1681 ND Zwaagdijk variety

EU-N (Rotation 3)

2010 PBI 322 days

10-2501-05 Lettuce head 46 | 82 <0.01 <0.01 <0.02

10-2501-05-T-1B Argentinos 49 | 96 <0.01 <0.01 <0.02

Germany Loose leaf

51399 Burscheid variety

EU-N (Rotation 1)

2010 PBI 26 days
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Study No. Rotational Portion GS | DALT Residues (mg/kg)

(Trial No.) Crop, analysed (days) ethofumesate | NC9607

Plot No Variety

Country Total
(rotation residue
information)

10-2501-05 Lettuce head 46 | 124 <0.01 <0.01 <0.02

10-2501-05-T-2B Aleppo 49 | 138 <0.01 <0.01 <0.02

Germany Loose leaf

51399 Burscheid variety

EU-N (Rotation 2)

2010 PBI 77 days

10-2501-05 Lettuce head 46 | 354 <0.01 <0.01 <0.02

10-2501-05-T-3B Aleppo 49 | 368 <0.01 <0.01 <0.02

Germany Loose leaf

51399 Burscheid variety

EU-N (Rotation 3)

2010 PBI 320 days

S-EU

10-2501-03 Lettuce head 48 | 62 <0.01 <0.01 <0.02

10-2501-03-T-1B Genti Lina 49 | 76 <0.01 <0.01 <0.02

Italy Loose leaf

40128 Bologna variety

EU-S (Rotation 1)

2010 PBI 29 days

10-2501-03 Lettuce head 48 | 157 <0.01 <0.01 <0.02

10-2501-03-T-2B Palomis 49 | 171 <0.01 <0.01 <0.02

Italy Loose leaf

40128 Bologna variety

EU-S (Rotation 2)

2010 PBI 122days

10-2501-03 Lettuce head 47 | 387 <0.01 <0.01 <0.02

10-2501-03-T-3B Gentile Funride 49 | 401 <0.01 <0.01 <0.02

Italy Loose leaf

40128 Bologna variety

EU-S (Rotation 3)

2010 PBI 354 days

10-2501-04 Lettuce head 45 | 131 0.01 <0.01 0.02

10-2501-04-T-1B Filipo 49 | 145 <0.01 <0.01 <0.02

Spain Loose leaf

41310 Brenes Sevilla | variety

EU-S (Rotation 1)

2010 PBI 26 days

10-2501-04 Lettuce head 45 | 378 <0.01 <0.01 <0.02

10-2501-04-T-2B Carolus 49 392 <0.01 <0.01 <0.02

Spain Loose leaf

41310 Brenes Sevilla | variety

EU-S (Rotation 2)

2010 PBI 259 days

10-2501-04 Lettuce head 45 | 419 <0.01 <0.01 <0.02

10-2501-04-T-3B Carolus 49 | 434 <0.01 <0.01 <0.02

Spain Loose leaf

41310 Brenes Sevilla | variety

EU-S (Rotation 3)

2010 PBI 330 days
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Table 7.6.2-4 Results of field rotational crop tils following spray treatment with Ethofumesate SG00
to soil or a target crop and then planting back andsampling of various rotational crops
Here: cereal crops

tudy No. otational Crop, | Portion esidues (mg/kg

Study N Rotational C Porti GS | DALT Resid /k

(F]I-nta:\lNo.) Variety analysed (days)  |ethofumesate | NC 9607 Total residug

ot No

Country (rotation
information)

N-EU

10-2501-02 Barley green 30 226 <0.01 <0.01 <0.02

10-2501-02-T-1C Cervoise material

Netherlands , straw 89 | 329 <0.01 <0.01 <0.02

1681 ND Zwaagdijk | (Rotation 1) I I .

2010 PBI 33 days

10-2501-02 Wheat green 30 327 <0.01 <0.01 <0.02

10-2501-02-T-2C Tatarus material

Netherlands _ grain 89 | 428 <0.01 <0.01 <0.02

1681 ND Zwaagdijk | (Rotation 2)

2010 PBI 176 days straw 89 | 428 <0.01 <0.01 <0.02

10-2501-02 Barley green 30 343 <0.01 <0.01 <0.02

10-2501-02-T-3C Tripple material

Netherlands , grain 89 | 452 <0.01 <0.01 <0.02

1681 ND Zwaagdijk | (Rotation 3) —— —

10-2501-05 Barley green 29 64 <0.01 0.02 0.03

10-2501-05-T-1C Simba material

Germany , Summer variety | grain 89 | 135 <0.01 <0.01 <0.02

51399 Burscheid

2010 (Rotation 1) straw 89 135 <0.01 <0.01 <0.02
PBI 26 days

10-2501-05 Wheat green 30 311 <0.01 <0.01 <0.02

10-2501-05-T-2C Hermann material

Germany _ Winter variety | grain 89 | 417 <0.01 <0.01 <0.02

51399 Burscheid —

2010 (Rotat|0n 2) straw 89 417 <0.01 <0.01 <0.02
PBI 131 days

10-2501-05 Barley green 29 333 <0.01 <0.01 <0.02

10-2501-05-T-3C Simba material

Germany , Summer variety [ grain 89 | 420 <0.01 <0.01 <0.02

51399 Burscheid

2010 (Rotation 3) straw 89 420 <0.01 <0.01 <0.02
PBI 284 days

10-2501-05 Barley green 29 64 <0.01 0.02 0.03

10-2501-05-T-1C Simba material

Germany _ Summer variety [ grain 89 | 135 <0.01 <0.01 <0.02

51399 Burscheid

2010 (Rotat|0n 1) straw 89 135 <0.01 <0.01 <0.02
PBI 26 days

10-2501-05 Wheat green 30 311 <0.01 <0.01 <0.02

10-2501-05-T-2C Hermann material

Germany , Winter variety | grain 89 | 417 <0.01 <0.01 <0.02

51399 Burscheid — — —

2010 (Rotation 2) straw 89 417 <0.01 <0.01 <0.02
PBI 131 days

10-2501-05 Barley green 29 333 <0.01 <0.01 <0.02

10-2501-05-T-3C Simba material

Germany _ Summer variety [ grajn 89 | 420 <0.01 <0.01 <0.02

51399 Burscheid

2010 (Rotat|0n 3) straw 89 420 <0.01 <0.01 <0.02
PBI 284 days
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Study No. Rotational Crop, | Portion |GS | DALT Residues (mg/kg)
(F;ll—”?:\lNo.) Variety analysed (days)  |ethofumesate | NC 9607 Total residug

ot No
Country (rotation

information)

S-EU
10-2501-03 Barley green 30 64 <0.01 0.02 0.03
10-2501-03-T-1C Otis material
Italy rain 89 | 117 <0.01 <0.01 <0.02
40128 Bologna (Rotation 1) g — — —
10-2501-03 Wheat green 30 311 <0.01 <0.01 <0.02
10-2501-03-T-2C Mieti material
Italy rain 89 | 401 <0.01 <0.01 <0.02
40128 Bologna (Rotation 2) g — — —
2010 PBI 151 days straw 89 | 401 <0.01 <0.01 <0.02
10-2501-03 Barley green 30 354 <0.01 <0.01 <0.02
10-2501-03-T-3C Otis material
Italy rain 89 | 417 <0.01 <0.01 <0.02
40128 Bologna (Rotation 3) g : : —
10-2501-04 Barley green
10-2501-04-T-1C Garbo material 30 134 <0.01 0.02 0.03
Spain rain 89 | 242 <0.01 <0.01 <0.02
41310 Brenes Sevilla | (Rotation 1) g — — —
2010 PBI 26 days straw 89 242 <0.01 <0.01 <0.02
10-2501-04 Wheat green
10-2501-04-T-2C Semolero material |0 | 322 <0.01 <0.01 <0.02
Spain rain 89 | 463 <0.01 <0.01 <0.02
41310 Brenes Sevilla | (Rotation 2) g — — —
2010 PBI 259 days straw 89 | 463 <0.01 <0.01 <0.02
10-2501-04 Barley green
10-2501-04-T-3C Garbo material 30 |414 <0.01 <0.01 <0.02
Spain rain 89 | 477  |<0.01 <0.01 <0.02
41310 Brenes Sevilla | (Rotation 3) g — — —
2010 PBI 330 days straw 89 | 477 <0.01 <0.01 <0.02

DALT = days after last treatment
GS = growth stage (BBCH-code) at sampling

PBI = plant-back interval

Table 7.6.2-5 Recovery data for ethofumesate in tational crop matrices (root, leafy, and cereal crps)

Study Fortification| Recovery (%)
Trial No. level
Plot No.
GLP Crop Portion |a.s./metabolite| n| (mg/kg) Individual Min | Max | Mean | RSD
Year analysed recoveries
10-2501 Carrot leaf ethofumesate j 0.01 66;95;97 6/6 97 84 .2 2(
(10-2501-02), 6 |0.10 70;76;79;81;82;9% 70 95 81 10.8
(10-2501-03), 9 | overall 66 | 97 | 82 13.6
(10-2501-04), NC 9607 3| 0.01 63;77;87 63| 87 76 15.9
(10-2501-05) 6 |0.10 54:58;60:62;71:98 54| 98 67 24.0
9 | overall 54 98 70 21.0
Plots T1At0 oot | ethofumesate | 4| 0.01 71828586 L 8 81 s8b
5 [0.10 69;73;76;81;85 69| 85 77 8.3
GLP: yes 9 | overall 69 86 79 8.3
2010 NC 9607 4 1 0.01 73;79;81;81 73 81 79 4.8
5 [0.10 45;57,61,;76;81 45 81 64 22.9
9 | overall 45 81 70 18.5
10-2501 Lettuce | head ethofumesate B 0.01 76;86;93 T6 D3 8510.1
(10-2501-02), 5 10.10 71:75;83;87;93 71 93 82 10.9
(10-2501-03), 8 | overall 71 | 93 | 83 10.0
(10-2501-04), NC 9607 3| 0.01 70;77:81 70| 81 76 7.3
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(10-2501-05) 5 10.10 56;65;68;71;84 56 84 69 14.§
8 | overall 56 84 72 12.7
Plots T-1A to
T-3A
GLP: yes
2010
10-2501 Barley/ |green ethofumesate 4] 0.01 65;90;91;93 6% 9B 85 15.6
(10-2501-02) | Wheat | material 3 |o0.10 81;86:84 81 86 84 3.0
(10-2501-03), 7 | overall 65 | 93 | 84 11.2
(10-2501-04), NC 9607 4 | 0.01 60;83;92;96 60 96 83 19.5
(10-2501-05) 3 |0.10 76:78:85 76| 85| 80 5.9
7 | overall 60 96 81 145
?_'gt: T-1Ato grain | ethofumesate | 3| 0.01 81:89:93 sl 98 88 70
4 |0.10 81;84,86;90 81 90 85 4.4
GLP: yes 7 | overall 81 93 86 5.3 I
2010 NC 9607 3 | 0.01 86;90;110 86 11p 95 13.6
3 |10.10 77:80;94 77 94 84 10.8,
6 | overall 77 110f 90 13.2
straw ethofumesate 4 0.01 73;76;80:;85 73 g5 79 6.6
3 |0.10 70;87:84 70 87 80 11.3
7 | overall 70 87 79 8.2
NC 9607 3 | 0.01 65;81;79 65 81 75 11.6
2 |10.10 78:80 78 80 79
5 | overall 65 81 77 8.6
Ill.  Conclusions

Four rotational crop field trials were conducteddarope (2 each in the northern and southern regiegions)

in the years 2010-2011. Ethofumesate was applee @s an SC 500 formulation either to bare sotboa
target crop (sugar beet) at an active substaneeofat.0 kg/ha, the target crop was then harvested,crops
representing 3 different botanical groups (rootsfy veg., cereals) were planted on the plots ait&vals
thereafter.

To evaluate the potential residues in followingpsosamples of the rotated crops were taken attamiediate
stage and at usual full harvest ripeness. Samptre analysed for ethofumesate and the common moiety
NC9607.

Residues of ethofumesate in all rotational cropeevemly detected in the first rotation, i.e. groafter a plant-
back interval (PBI) of 25-33 days.

The highest total residues of ethofumesate inimtatroot crops (here: immature carrot roots sampled approx.
14 days prior to the mature crop) ranged from <@@5 mg/kg (median 0.04 mg/kg; n=4). Residuethi
mature crop ranged from <0.02-0.04 mg/kg (medi@38 @ag/kg; n= 4). Residues were also determinedhén t
leaves and ranged from <0.02-0.04 mg/kg (media th@/kg; n=4), independent if harvested from the
immature or the mature crop. These results ardgrooed by the confined rotational crop studies.

Detectable residues were only found as ethofumesadedues of the common moiety NC 9607 were always
below the LOQ of 0.01 mg/kg in carrot roots and/ésa

In lettuce, cereals grain and strawno residues of ethofumesate and NC 9607 abové@g of 0.01 mg/kg
were detected.

Only 3 trials could be evaluated for cereal graiageese ate the grain in the 4th trial. Samples also taken

of the fodder-relevant commoditiesgreen material and straw. In green material tadatier in the rotation,
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ethofumesate residues were below the LOQ of 0.0kgngnd the residues of the common moiety NC 9607
ranged from <0.01-0.02 mg/kg. Thus the total residainged from <0.02-0.03 mg/kg (median 0.03 mgikg4)

in green material of the first rotation.

B.7.6.2.2.Magnitude of residues in rotational crops (2)

New data for AIR:

Report: KCA 6.6.2/01, Spence, Ch. (2014)

Title: Evaluation of Ethofumesate Herbicide ResidGesp Rotation Study, Cereal, Root and Leafy
Vegetable Crops Following Sugar Beet - One ApplicatmTwo Trials Initiated in 2012NEU (the
United Kingdom) and SEU (ltaly)

Document No: Test Facility Study No. 697614, Repit 34890
Guidelines: OECD 504 and OECD 509
GLP: Yes

I.  Material and methods
Two field rotation trials, one trial in Northern E(WK) and one trial in Southern EU (lItaly), wererriad out
during the growing season 2012-2013. Each of thésls contains one control and one treated platbéth
trials, ethofumesate formulated as ethofumesategA0@vas applied once at a rate ranging from 96@,.@8/ha
to 1125.08 g as/ha to sugar beets. The applicatamcarried out at a BBCH 14-16 except for the plith a
plant-back interval of 30-31 days and the rotatwith spring barley. In the other trial, the apptioa was
carried out pre-emergence. Spinach, carrots oshadnd spring barley were sown/planted 30-41 détgs a
application; spinach, radish and winter wheat arteri barley were sown/planted 90-180 days aftelicgion;
spinach, radish and spring barley were sown/plai@8 days after application. Please note that pwor
sowing/planting either the soil was inverted toeptth of 26-30 cm with a fork or spat followed birey to
prepare a seed bed or the soil was ploughed tpth @& 50 cm using a single furrow plough followg power
harrowing or the soil was ploughed to a depth ofc2@ Samples have been taken from immature leafy
vegetables, mature leafy vegetables, roots andabpsot vegetables, cereal forage, cereal hagaterain and
cereal straw. Due to crop failure the 90 day phetk interval root crop sample could not be takemftrial 1.
The samples were stored deep frozen at -18°C amndlysis. The maximum storage period between sampli
and extraction was 12 months. The storage stalfitgthofumesate and its relevant metabolites & diop
commodities of the rotational crops is covered \mgilable storage stability data.
The samples were analysed according to the anallytiethod of Hamberger (study No. 11A04042-01-VMSB)
The percent recoveries for ethofumesate and NC @6@7 NC 20645 from control crop specimens freshly
fortified (Ethofumesate: 0.01and 0.1 mg/kg for remid leafy vegetables and 0.05 and 0.5 mg/kg foeate
matrices; NC 9607 and NC 20645: 0.005 and 0.05 gnfgk root and leafy vegetables and 0.025 and @P5
cereal matrices) are between 70 and 110%.
No Ethofumesate residues were detected in unfedtiiontrol specimens from any of the tests. Residvere
extracted with acetone or acetone/water. The extvas made alkaline (conversion of NC 9607 into 20645)
and partitioned with hexane. The remaining plantemal from acetone extraction and the alkaline eajus
phase were combined and neutralised. After addd8¢ acetone and cooking under reflux for one hotidia
hydrolysis was carried out (cracking conjugatesyeosion of NC 20645 into NC 9607). The clean-us @dane
by solid phase extraction. All final extracts weasalysed with GC/MS. The metabolite NC 20645 was
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converted into NC 9607 within the analytical methemitd was finally detected as NC 9607. Since ani@cid

hydrolysis step was included in this method, atsgjugated residues were extracted.

IIl.  Results and discussion
No residues of Ethofumesate and the sum of its lmétas NC9607 + NC20645 above the LOQ (0.01 mg/kg
for each analyte for root and leafy vegetable rmoagriand 0.05 mg/kg for each analyte for cerealicesiy were

found in any of the control and treated specimBrgailed results are given in the tables below.

Table 7.6.2-6  Results of Ethofumesate and its metalites included in the proposed residue definitiorn
rotational crops for trial 1 located in Cambridge, UK
Commodity IF::{ae r;f/t;?Ck Days_ Af@er Last gg\},/\,?nze;\ggen Ethqfumesate Sum of NC9607 +
(days) Application Sampling Residues (mg/kg) | NC20645 (mg/kg)
| | 41 79 38 <0.01 <<0.01
Vrgg]e"’t‘;”k;‘z ealy 03 343 240 <0.01 <<0.01
335 383 48 <0.01 <<0.01
Mature leafy 41 98 57 <0.01 <<0.01
vegetable 103 347 244 <0.01 <<0.01
335 389 54 <0.01 <<0.01
Root tabl 40 179 139 <0.01 <<0.01
roc())?s Vegetable 7193 No sample could be taken as unusually coldheeaiaused crop failure
335 390 55 <0.01 <0.01
Root vegetable 40 179 139 <0.01 <_0.01
tops 103 No sample could be taken as unusually coldheeaiaused crop failure
335 390 55 <0.01 <0.01
31 82 51 <0.05 <0.05
Cereal - forage | 176 347 171 <0.05 <0.05
335 376 41 <0.05 <0.05
31 127 96 <0.05 <0.05
Cereal - hay 176 396 220 <0.05 <0.05
335 417 82 <0.05 <0.05
31 157 126 <0.05 <0.05
Cereal - grain 176 431 255 <0.05 <0.05
335 453 118 <0.05 <0.05
31 157 126 <0.05 <0.05
Cereal - straw | 176 431 255 <0.05 <0.05
335 453 118 <0.05 <0.05

Table 7.6.2-7

rotational crops for trial 2 located in Lombardia, Italy

Results of Ethofumesate and its metalites included in the proposed residue definitiomn

Commodity IF::{ae r;f/t;?Ck Days_ Af@er Last gg\},/\,?nze;\ggen Ethqfumesate Sum of NC9607 +
(days) Application Sampling Residues (mg/kg) | NC20645 (mg/kg)
Immature leafy 30 83 53 <0.01 <0.01
vegetable 90 135 45 <0.01 <0.01
335 365 30 <0.01 <0.01
Mature leafy 30 99 69 <0.01 <0.01
vegetable 90 147 57 <0.01 <0.01
335 376 41 <0.01 <0.01
R bl 30 118 88 <0.01 <0.01
ROoL Vegetable 190 147 57 <0.01 <0.01
335 365 30 <0.01 <0.01
Root vegetable 30 118 88 <0.01 <0.01
tops 90 147 57 <0.01 <0.01
335 365 30 <0.01 <0.01
30 79 49 <0.05 <0.05
Cereal - forage | 180 335 155 <0.05 <0.05
335 365 30 <0.05 <0.05
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. Plantback Days After Last Days_ Between Ethofumesate Sum of NC9607 +
Commodity | Interval Application Sowing and Residues (mg/kg) | NC20645 (mg/kg)
(days) pp Sampling 9/kg 9’kg

30 100 70 <0.05 <0.05

Cereal - hay 180 350 170 <0.05 <0.05

335 386 51 <0.05 <0.05

30 142 112 <0.05 <0.05

Cereal - grain 180 410 230 <0.05 <0.05

335 428 93 <0.05 <0.05

30 142 112 <0.05 <0.05

Cereal - straw | 180 410 230 <0.05 <0.05

335 428 93 <0.05 <0.05

lll.  Conclusion

This study confirms the results of the field ratatistudies already reviewed on EU level. No resdog
Ethofumesate and its metabolites included in tlup@sed residue definition need to be expected tatiomal

crops after application of Ethofumesate accordinthé intended GAP.

B.7.7.OTHER STUDIES

B.7.7.1.Supplementary information

The search of open literature revealed a publinaibout stereoselective degradation of ethofumeisate
turfgrass and soil (Wang, P. et al.; 2005; M-458B171; published). The article is summarized i fibllowing

for the sake of completeness. This supplementdoyrnation has no impact on the data presentelisrsection
since degradation of ethofumesate in plants wasndoww be fast and resulted in non-chiral metabslite
Moreover, ethofumesate related residues (comprigpiaggnt compound and the non-chiral metabolites NC
20645, in free and conjugated form, and NC 960#ewenerally low in mature crops at harvest.

Livestock studies have also shown that a transfettmfumesate related residues (taken up by fa#dstn
edible matrices of the animals is negligible antl mét lead to any residues above 0.01 mg/kg ibledinatrices

of livestock.

Thus, food items of plant and animal origin willoshno ethofumesate related residues and theretodhatary
exposure is expected, neither to the enantiomerstlmdfumesate nor to any metabolite and therefare n
enantioselective analysis is needed.

Report: KCA 6.10 /01;Wang, P.; Wang, Q.; Jiang, $u;, Q.; Wang, P.; Zhou, Z.;2005;
M-458577-01

Title: Stereoselective degradation of ethofumesatarfgrass and soil.

Source: Pesticide Biochemistry and Physiology, W@82, Issue 3, Page 197-204,
Publication Year 2005

Document No: M-458577-01-1

Guidelines: not applicable

GLP/GEP: no

I.  Summary

The stereoselective degradation of ethofumesaterigrasses and several agricultural soils wasstigated to
provide details of the fate of this chiral herb&idRacemic ethofumesate was either foliar appbesivd species

of turfgrass or fortified into four types of agrltwral soils. (+)- and (-)-enantiomers were exteacand analyzed
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by a validated chiral HPLC method which involvedragtion of samples with organic solvent followed b

separation on a cellulose-tris-(3,5-dimethylpherafbamate)-based chiral column and quantificatignUly

absorbance at 230 nm. Mean recoveries of eachiemantfortified at 0.5, 5, and 10 pg/g ranged frén3 +

5.84 to 92.5 + 2.87% in turfgrasses and from 86.6.@9 to 98.1 £ 2.51% in soil. As a measure of this

composition, the enantiomeric ratio (ER) was ustefined as the concentration ratio of (+)/(-)-ef@ner.

Similarly, preferential degradation of the (-)-etiamer was observed in both grass species withattgest ER

of about 3, and in one of the test soil with ER.65] resulting in residues enriched with (+)-eramgr. The

stereoselective degradation in this soil led tagaiBcant difference on half-lives between the temantiomers.

No stereoselective degradation was observed irr sthiks.

A. Material

1. Test material

Test item:

Active substance(s):

Chemical state and description:

Source of test item:
Batch number:
Purity:

Storage conditions:
Water solubility:

Materials and methods

Racemic ethofumesate standard
Ethofumesate
Technical gradetanbe

Institute for the Control of Agrochemicals, Minisio§ Agriculture
(Beijing, China)

None
96%

Stock solution in 2-propanckat°C

Not stated

2. Site description (for field study in turfgrass):

Location/country:
Test turfgrass species:

Plot size:
Pesticides used on fields:

History of pesticides on field plot:

Weather conditions:

3. Soil (for laboratory study):
Soil sample and texture:

Source/origin of soils:

Particle size (%): Sand
Silt

Clay

pH:

Organic matter:

B. Study design and methods

1. Study design
Study type:
Study duration:
Treatments:

Preparation prior to treatment:

Gardening department of China égjtural University
Kentucky bluegrass (Pdansis L.) and tall fescue (Festuca
arundinacea Schreb.)
3x2m
No other pesticides #tlaofumesate and irrigation were applied during
the study.
Not stated
Natural rainfalls at 2 and ysdafter treatment; no further weather
conditions reported.

#1 #2 #3 #4
Silt sand loam  Sand loam Silt sand loam  Sand loam
Heilongjiang  Fujian, Sichuan Beijing
NE China SE China West China Central China
50 72 40 67
47 26 57 17
3 2 3 16
5.0 4.3 5.3 7.9
6.85 3.51 1.98 1.31

Field study in turfgrass And Laboratstydy in soil

10 days

Turfgrass field study: 1 foliar apgiica treatment, no untreated control
plot instead 1 pre-treatment control sample 2 d&fsre spraying.
Soil laboratory study: each of 4 soils were tredtgdacemic ethofumesate
and not treated

Turfgrass fielddgtuurf species were mown to height of 5 cm 2 days
before treatment.
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Soil laboratory study: soils were air-dried andgeasthrough 2 mm sieve;
adjusted to moisture content of 30% for experiment.

Application method: Turfgrass field study: foligy@ication, dissolved in acetone/Milli-Q water
(1:5, viv)
Soil laboratory study: mixed into soil

Application date: 2 July 2004

Application rate per treatment: Turfgrass fielddstul.5 kg ethofumesate/ha at 250 L/ha (water vejum

Soil laboratory study: 100 uL test item/100 g dsight soil
(corresponding to 10 pg/g for each of two enanti@ine

2. Sampling

Sampling technique: Turfgrass field study: collddi®m plots and prepared for storage
Soil laboratory study: 5 g dry weight soil (corr5&) wet soil) for
immediate analysis.

Sampling frequency: Immediately after treatmentand], 3, 5, 7, and 10 days after treatment
(DAT).

Number of samples per site/soil type: 1 samplespetpling event per soil type or turfgrass species

storage of samples: Turfgrass samples were ringaddigtilled water for 10 min., sopped up

with filter paper, homogenized in a mechanical \Wgublender and
stored at -20°C until analysis.

3. Measurements

Parameters: Concentrations of each of the two esrasts of ethofumesate

Calibration and method validation: Extract of ethroéisate-free control grass and soil samples wafiddrt
with racemic ethofumesate to give final concentradiof each
enantiomer ranging from 0.5 to 150 pg/g. The liofitletection (LOD)
for each enantiomer was considered to be the ctratiem that produced
a signal-to-noise (S/N) ratio of 3, and the linfidetermination of the
method was accordingly obtained by dividing the LB®}Pconcentrated

volume times of 10.
4. Chemical analysis

Guideline/protocol: None

Method: High performance liquid chromatography-ahstationary phase (HPLC-
CSP)

Preparation for analysis: Samples were extractegatedly with acetic acid and drying over

anhydrous Na2S04. Residue was finally reconstitintdanl of 2-
propanol and filtered through a filter (0.45 pnpuore size).

Conduction: The enantiomers were separated on asditlris-(3,5-dimethylphenyl-
carbamate) (CDMPC)-based CSP at room temperature |é/jaiase
made up of n-hexane and 2-propanol and monitor@8@&nm.

Reference item: Ethofumesate racemic standard spluti

Recovery: Recoveries of each enantiomer fortifie@ %t 5, and 10 ug/g ranged
from 82.3 +5.84 t0 98.1 + 2.51%

Limit of detection: 0.03 pg/g sample for each @& thenantiomers

Limit of quantification: 0.3 pgl//lg sample for eashthe 2 enantiomers

Ill.  Results and discussion

1. Analytical findings:

The enantiomeric ratio (ER) in Kentucky bluegrak8) reached the highest value of 3.2 at 5 daysr afte
treatment (Figure 6.10-1, A and C). Similar steededtive tendency was observed in tall fescue (aRY the
highest ER was 2.9 at 5 and 7 days after treatffégure 6.10-1, B and C). The increasing ERs cordit that
the (-)-ethofumesate disappeared faster than fiigaate in the test plants.
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Figure 5:Steroselective dissipation of two enantioers in (A) KB, (B) in TF, and (C) variation of ERsin
test plants. Each point represents the mean valueSE of three replicates
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The degradation of ethofumesate in soils was saifly slower than that in the grass. The enargiem
degraded much faster in soils 2 and 3 with haHdiwf less than 3.6 weeks than in soil 1 with hedfs more
than 6 weeks. Curves of the concentration in g%fl31g/g) versus incubation times (x, weeks) wergressed

by the first-order kinetics model with the R2 vahamging from 0.9038 to 0.9857 (Table 6.10-1).

Table 7.7.1-1  Regressive metabolizing functions tfo enantiomers in test soils
Soils Enantiomer Regressive functions R2 Half-lifenieeks)
1 (+) Y = 8.6344 e-0.1105x 0.9038 6.27
) Y = 8.7668 e-0.1118x 0.9266 6.20
2 (+) Y = 8.6254 e-0.1941x 0.9554 3.57
) Y = 8.8143 e-0.2109x 0.9758 3.29
3 (+) Y =8.9841 e-0.1973x 0.9614 3.51b
) Y =9.2979 e-0.2707x 0.9857 2.56b
4 (+) Y =10.73 e-0.1671x 0.9278 4.15
) Y =10.854 e-0.1705x 0.9346 4.07

a The regressive functions were obtained basedeomean value of three replicates
b Significantly different from each other, P =® (Student’s paired t test) n.d.: not detectable

IV. Conclusion

Preferential degradation of the (-)-enantiomer wlaserved in both grass species and in one of gtedesoils.
In grass the enantiomeric ratio (ER) amounted mwuaB and in the soil to a value of ER = 1.65, ltésy in
residues enriched with (+)-enantiomer. The steleotee degradation in one of the tested soils teda
significant difference in the half-lives of the tvemantiomers. No stereoselective degradation wasreéd in
the other two soils under investigation.

However, the preferential degradation of the (Qwdgiomer, as observed in both grass species andersoail,
has no influence on the dietary exposure of maantPietabolism studies have shown a fast degradafio
ethofumesate to non-chiral metabolites — and maeov mature edible matrices show generally low
ethofumesate related residues at or slightly alibeeLOQ after post- and as well pre-emergence nreat.
Therefore no dietary exposure is expected, netthédre enantiomers of ethofumesate nor to any métaland

thus a different degradation of enantiomers isofi@oncern.
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B.7.7.2.Effect on the residue level in pollen and bee proadiis

Sugar beets, fodder beets and beetroots are hedviesfore flowering and are therefore no feediragpsrfor
bees. In addition, no internationally agreed guiigks are available for conducting a study addrgstiis data
requirement.

Nevertheless, UPL submitted a statement is providédin this dossier which outlines the situatioor f

honeybees in detail. This statement is given below.

Report: KCA 6.10.1/01, Luckmann, J. (2013)

Title: Ethofumesate - exposure of honeybees tauesi in nectar, pollen and guttation fluid in suayad
fodder beets

Document No:

Guidelines:

GLP/GEP:

The risk for honeybees to get in contact with comiteated nectar and pollen is negligible as sugdrfadder

beets do not build flowers within the first yeaugar and fodder beets are harvested by the erdwedirst year.
In the rare case that shoots with flowers are predun the first year or beets are flowering in seeond year
(if beets are grown for seed production) no risklfoneybees is expected as beet flowers are witithgted.

Sugar and fodder beet flowers are not mentionedhjnstandard or handbook on honey bee foragindp(erg.

Maurizio & Schaper, 1994; Pritsch, 2007).

The beet structure does not allow formation of wagservoirs in leaf axils. The risk for honeybéeget in

contact with Ethofumesate residues in guttatiomfheing present at the leaf edges as guttatiopleli®at sugar
and fodder beets after Ethofumesate treatmentrig legv as well, since beets display guttation imesty low

frequency and intensity (Joachimsmeier et al., 2®i&torius et al., 2012). Hence, beets are veattractive

water sources for honeybees.
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B.7.8. REFERENCES RELIED ON

Data Point | Author(s) Year Title Vertebrate | Data Justification |Owner Previous
Compagny Report No. study protection |if data evaluation
Source (where different from company) Y/N claimed protection is
GLP or GEP status Y/N claimed
Published or not
KCA6.1 Whiteoak, R. 1975 STABILITY OF RESIDUES DURING N N - Bayer DAR
1. STORAGE OF CROP AND SOIL CropScie | (1998)
SAMPLES FROM TRIALS WITH nce
NORTRON
Fisons plc, United Kingdom
Bayer CropScience,
Report No.: A83296,
Edition Number: M-155565-01-1
Date: 1975-08-01
GLP/GEP: no, unpublished
KCA6.1 Brnght, J. H. 1991 STABILITY OF ETHOFUMESATE AND N N - Bayer DAR
M. NC 9607 RESIDUES IN SUGARBEET CropScie | (1998)
ROOTS AND TOPS DURING DEEP nce
FREEZE STORAGE
Schering AG, Berlin, Germany
Bayer CropScience,
Report No.: A83111,
Report includes Trial Nos.:
041/02/001
Edition Number: M-155386-01-1
Date: 1991-03-08
GLP/GEP: yes, unpublished
KCA6.1 Cole. M. G. 1995 ETHOFUMESATE: STABILITY OF N N - Bayer DAR
ETHOFUMESATE, NC 9607 AND NC CropScie | (1998)
8493 IN GRASS DURING FROZEN nce
STORAGE, USA, 1993
Hoechst NOR-AM AgrEvo Inc., USA
Bayer CropScience,
Report No.: A54281,
Edition Number: M-134863-01-1
EPA MRID No.: 43765701
Date: 1995-06-14
GLP/GEP: yes, unpublished
KCA6.1 Schulte, G. 2013 Storage stability of open-ring-2-keto N Y Data Task Submitted
ethofumesate (AE C520645) in plant requirement: | Force for the
matrices for 24 months - Phase report after 6 Storage Ethofume | purpose of
months stability of sate renewal
Bayer CropScience, metabolite (2014)
Report No.: MR-13/086, was not yet
Edition Number: M-459806-01-1 demonstrate
Date: 2013-07-11 d.
GLP/GEP: yes, unpublished
KCA6.1 Hamberger, 2013 Determination of the storage stability of N Y New data ACM*
R. Ethofumesate and its metabolite NC20645 for active
in sugar beet matrices during storage at < or ingredient,
=to -18 C for a period of 12 months not
AgriChem B.V_, 12A04042-01-SSSB previously
CIP Chemisches Institut Pforzheim GmbH submitted
GLP: yes nor
Published: no evaluated
KCA6.1 Schlewitz, P. | 2014 FROZEN storage stability of residues N Y New data UPL Submutted
of ethofumesate metabolite NC 20645 for active for the
in sugar beet (roots and tops with ingredient, purpose of
leaves) not i rezgel‘::al
United Phosphorus Ltd., R B1312 1::;:?:: dy 014
ANADIAG nor
GIP: yes evaluated
Published: no
KCAG6.1 Perez. R_; 2014 Freezer storage stability of ethofumesate in Y Y Data Task Submutted
Schmitt, J.L.; animal matrix samples - interim report requirement: | Force for the
Patel. D. ADPEN Laboratories, Inc._, Jacksonville, Storage Ethofume | purpose of
FL.USA stability of sate renewal
Bayer CropScience, metabolite (2014
Report No.: RAADPO31, was not yet
Edition Number: M-467206-02-1 demonstrate
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Date: 2013-09-26
GLP/GEP: yes, unpublished

d.

KCA62
/01

Miller, C.

1999

Summary of the metabolism of
ethofumesate in plants Ethofumesate AE
B049913

AgrEvo UK Crop Protection Ltd.,
Chesterford Park, United Kingdom
Bayer CropScience,

Report No.: C003349,

Edition Number: M-185979-01-1
GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.2.1
/01

Adcock. J.
W.: Wamer,

LR

P. A, Challs,

1976

THE METABOLISM OF 14C-
ETHOFUMESATE IN THE ONION
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82959,

Edition Number: M-155236-01-1
Date: 1976-10-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA6.2.1
/02

Wamer, P. A ;
Adcock, J. W.

1977

METABOLISM OF ETHOFUMESATE IN
TOBACCO

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82963,

Edition Number: M-155240-01-1

Date: 1977-12-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.21
/03

Lines, D. S ;

Adcock. J. W.

1978

THE METABOLISM OF
ETHOFUMESATE BY SUGAR BEET
UNDER GREENHOUSE CONDITIONS
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82964,

Edition Number: M-155241-01-1

Date: 1978-12-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.2.1
/04

Lines, D. S ;

Adcock, J. W.

1979

THE METABOLISM OF
ETHOFUMESATE (98% PURE 14C-
ETHOFUMESATE) BY SUGAR BEET
UNDER FIELD CONDITIONS

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82965,

Edition Number: M-155242-01-1

Date: 1979-01-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.2.1
/05

Chapleo, S.

1992

THE METABOLISM OF [14C]-
ETHOFUMESATE IN SUGAR BEET - A
GLASSHOUSE STUDY
Inveresk Research Int. Ltd., Tranent.
Scotland
Bayer CropScience,
Report No.: A82970,
Report includes Trial Nos.:

381174

ENVIR 84B
Edition Number: M-155247-01-1
Date: 1992-09-22
GLP/GEP: yes, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA6.2.1
/06

Caley,C. Y ;
Chapleo, S.;
Haswell, A.

1994

THE METABOLISM OF 14C-
ETHOFUMESATE IN SUGAR BEET
Inveresk Research Int. Ltd., Tranent,
Scotland
Bayer CropScience,
Report No.: A87553,
Report includes Trial Nos.:

382445
Edition Number: M-161455-01-1
Date: 1994-06-01

Bayer
CropScie
nce

In  DAR
(1998)
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GLP/GEP: yes, unpublished

KCA6.2.1
107

Chapleo, S.

1992

THE METABOLISM OF [14C]-
ETHOFUMESATE IN ANNUAL
RYEGRASS - A GLASSHOUSE STUDY
Inveresk Research Int. Ltd., Tranent,
Scotland
Bayer CropScience,
Report No.: A82971,
Report includes Trial Nos.:

381169

ENVIR 85B
Edition Number: M-155248-01-1
Date: 1992-09-17
GLP/GEP: yes. unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.2.1
/08

Mellet, M.

1993

Determination of the residues of
ethofumesate, ethofumesate-2- keto and the
conjugates in sugar beets after application of
Ethosat 500 SC in France, 1992
ANADIAG S.A., Haguenau, France
Feinchemie Schwebda,
Report No.: M-468491-01-1,
Report includes Trial Nos.:

92HBEBIO1

92HBEBI06
Edition Number: M-468491-01-1
Date: 1993-06-07
GLP/GEP: yes. unpublished

Adama
(former
Feinchem
ie
Schwebd
a)

In DAR
(1998)

KCA
6.2.1/01

Hennecke, D.

KCA6.22
/01

2003

Metabolism of Ethofumesate in sugar beets
United Phosphorus Ltd.. GAB-002/7-08
Fraunhofer Institute for Molecular Biology
and Applied Ecology (IME),
Schmallenberg, Germany

GLP: yes

Published: no

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

1992

THE METABOLISM OF 14C
ETHOFUMESATE IN LAYING HENS

Bayer CropScience,

Report No.: A82969,

Report includes Trial Nos.:
SMS 297/920431
TOX 90542

Edition Number: M-155246-01-1

Date: 1992-06-09

GLP/GEP: yes. unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.22
/02

KCA6.23
/01

1999

Poultry - Metabolism, Distribution and
nature of the residues in eggs and edible
tissues Code AE B049913

Bayer CropScience,

Report No.: C002998,

Report includes Trial Nos.:
Tox97227

Edition Number: M-185380-01-1

Date: 1999-06-01

GLP/GEP: yes, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA623
/02

1976

THE METABOLISM OF 14C-
ETHOFUMESATE IN THE SHEEP

Bayer CropScience,

Report No.: A82958,

Edition Number: M-155235-01-1
Date: 1976-09-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

1992

THE METABOLISM OF 14C-
ETHOFUMESATE IN THE COW

Bayer
CropScie

In DAR
(1998)
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Huntingdon Research Centre Ltd._,

Bayer CropScience,

Report No.: A82968,

Report includes Trial Nos.:
SMS 296/920441
TOX 90541

Edition Number: M-155245-01-1

Date: 1992-06-04

GLP/GEP: yes, unpublished

nce

1999

Metabolism, distribution and nature of the
residues i milk and edible tissues
Ethofumesate ruminant Code: AE B049913

Bayer CropScience,

Report No.: C003362,

Report includes Trial Nos.:
TOX97226

Edition Number: M-185993-01-1

Date: 1999-04-07

GLP/GEP: no, unpublished

Bayer
CropScie
nce

Tm  DAR
(1998)

KCA6.35
/01

Crofts. M.

1975

RESIDUES IN FODDER BEET AND RED
BEET FROM 1974 APPLICATIONS OF
NORTRON IN THE UK

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83007,

Edition Number: M-155284-01-1

EPA MRID No.: 41214220

Date: 1975-05-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA 635
/02

Crofts, M.
Whiteoak, R.

1976

RESIDUES IN MANGOLDS. FODDER
BEET AND RED BEET FROM 1975 AND
1976 APPLICATIONS OF NORTRON IN
THE UK (AND 1 RED BEET TRIAL IN
SWEDEN)

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83020,

Edition Number: M-155297-01-1

EPA MRID No.: 41214219

Date: 1976-09-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/03

Crofts, M;
Whiteoak, R.

1977

RESIDUES IN RED BEET ROOTS FROM
1976 TRIALS WITH NORTRON IN
AUSTRALIA

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83022,

Edition Number: M-155299-01-1

EPA MRID No.: 41214220

Date: 1977-02-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/04

Crofts, M.

1978

HARVEST RESIDUES IN RED BEET
FROM NORTRON TRIALS IN THE USA
(NEW YORK, TEXAS AND
WISCONSIN) IN 1976/77

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83036,

Edition Number: M-155313-01-1

EPA MRID No.: 41214219

Date: 1978-01-31

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/05

Crofts, M.

1978

HARVEST RESIDUES IN RED BEET
FROM A NORTRON TRIAL IN CANADA
IN 1977

Fisons plc, United Kingdom

Bayer
CropScie
nce

In DAR
(1998)
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Bayer CropScience,

Report No.: A83039,

Edition Number: M-155316-01-1
EPA MRID No.: 41214233
Date: 1978-11-02

GLP/GEP: no, unpublished

KCA 635
/06

Wrede, A

1995

Residues in red beet after application of
Betanal progress in France 1993
Hoechst Schering AgrEvo GmbH, Frankfurt
am Main, Germany
Bayer CropScience,
Report No.: A83118,
Report includes Trial Nos.:
PF-R 93 098
Edition Number: M-155393-01-1
Date: 1995-04-04
GLP/GEP: yes, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/07

Crofts, M.
Whiteoak, R.

1973

HARVEST RESIDUES IN SUGAR BEET
(ROOTS AND LEAVES) FROM 1972
TRIALS WITH NORTRON IN THE UK
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82975,

Edition Number: M-155252-01-1

EPA MRID No.: acc.36374

Date: 1973-07-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.35
/08

Crofts, M_;
Whiteoak, R.

1973

HARVEST RESIDUES IN SUGAR BEET
(ROOTS AND LEAVES) FROM FRENCH
TRIALS WITH NORTRON IN 1972
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82976,

Edition Number: M-155253-01-1

EPA MRID No.: 41214219

Date: 1973-07-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 6.3.5
/09

Crofts, M ;
Whiteoak, R.

1973

HARVEST RESIDUES IN SUGAR BEET
(ROOTS AND LEAVES) FROM DANISH
TRIALS WITH NORTRON IN 1972
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82977,

Edition Number: M-155254-01-1

EPA MRID No.: 41214219

Date: 1973-08-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA 635
/10

Crofts, M ;
Whiteoak, R.
1.

1973

HARVEST RESIDUES IN SUGAR BEET
(ROOTS AND LEAVES) FROM
AUSTRIAN TRIALS WITH NORTRON
IN 1972

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82978,

Edition Number: M-155255-01-1

Date: 1973-08-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.35
/11

Crofts, M_;
Whiteoak, R.
I

1973

HARVEST RESIDUES IN SUGAR BEET
(ROOTS AND LEAVES) FROM 1972
TRIALS WITH NORTRON IN
YUGOSLAVIA

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82979,

Edition Number: M-155256-01-1

EPA MRID No.: 41414219

Date: 1973-08-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA 6.3.5

Whiteoak, R.

1973

RESIDUES IN SUGAR BEET (ROOTS

Bayer
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/12

J.: Crofts. M_;

Hams R.J.

AND LEAVES) FROM 1972 TRIALS
WITH NORTRON IN W. GERMANY
(UPDATED)

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82980,

Edition Number: M-155257-01-1

EPA MRID No.: 41214220

Date: 1973-10-01

GLP/GEP: no, unpublished

CropScie
nce

(1998)

KCA 635
/13

Whiteoak, R.

1973

RESIDUE DECLINE STUDIES IN
COLORADO (USA) WITH SUGAR BEET
TREATED PRE-EMERGENCE WITH
NORTRON IN 1972

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82982,

Edition Number: M-155259-01-1

EPA MRID No.: acc.36365

Date: 1973-12-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

Tm  DAR
(1998)

KCA 635
/14

Whiteoak, R.
J.: Crofts, M.

1974

RESIDUE DECLINE STUDIES IN
MICHIGAN (USA) WITH SUGAR BEET
TREATED PRE-EMERGENCE WITH
NORTRON IN 1972

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82983,

Edition Number: M-155260-01-1

EPA MRID No.: acc.37839

Date: 1974-02-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/15

Crofts, M ;
Whiteoak, R.

1974

NORTRON RESIDUE IN HARVEST
SUGAR BEET FROM NINE REGIONS
OF THE USAIN 1972

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82986,

Edition Number: M-155263-01-1

EPA MRID No.: acc.36366

Date: 1974-03-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/16

Crofts, M_;
Whiteoak, R.
I

1974

HARVEST RESIDUES IN SUGAR BEET
FROM 1973 PRE-EMERGENCE
APPLICATIONS OF NORTRON
(TRAMAT) IN ITALY

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82990,

Edition Number: M-155267-01-1

Date: 1974-06-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
n7

Crofts, M.
Whiteoak, R.

1974

RESIDUE DECLINE STUDY IN THE UK
(1973) WITH SUGAR BEET TREATED
PRE-EMERGENCE WITH NORTRON
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82992,

Edition Number: M-155269-01-1

Date: 1974-07-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 6.3.5
/18

Crofts, M ;
Whiteoak, R.

1974

HARVEST RESIDUES IN FODDER
BEET FROM 1973 PRE-EMERGENCE
APPLICATION OF NORTRON
(TRAMAT) IN W. GERMANY

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82993,

Edition Number: M-155270-01-1

Bayer
CropScie
nce

In  DAR
(1998)
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Date: 1974-11-01
GLP/GEP: no, unpublished

KCA 635
/19

Crofts, M.
Whiteoak, R.
1.

1974

HARVEST RESIDUES IN FODDER
BEET FROM 1972 AND 1973 POST-
EMERGENCE APPLICATIONS OF
NORTRON (TRAMAT) INW.
GERMANY

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82996,

Edition Number: M-155273-01-1
Date: 1974-11-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/20

Crofts, M.
Whiteoak, R.

1974

RESIDUE DECLINE STUDY IN THE UK
(1973) WITH SUGAR BEET TREATED
POST-EMERGENCE WITH NORTRON
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82997,

Edition Number: M-155274-01-1

Date: 1974-11-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/21

Crofts. M;
Whiteoak, R.
I

1974

HARVEST RESIDUES IN SUGAR BEET
FROM 1973 PRE-EMERGENCE
APPLICATIONS OF NORTRON
(TRAMAT) IN W. GERMANY

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82998,

Edition Number: M-155275-01-1

Date: 1974-12-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA 635
122

Crofts, M ;
Whiteoak, R.

1974

HARVEST RESIDUES IN SUGAR BEET
AND SOIL FROM 1973 POST-
EMERGENCE APPLICATIONS OF
NORTRON (TRAMAT) IN ITALY
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83290,

Edition Number: M-155559-01-1
Date: 1974-12-01

GLP/GEP: no, unpublished

..also filed: KCA 7.1.2.2.1/10

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/23

Crofts, M ;
Whiteoak, R.

1974

HARVEST RESIDUES IN SUGAR BEET
FROM 1973 POST-EMERGENCE
APPLICATIONS OF NORTRON IN THE
UK

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82999,

Edition Number: M-155276-01-1

Date: 1974-12-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
24

Crofts, M.

1975

HARVEST RESIDUES IN SUGAR BEET
FROM 1974 PRE-EMERGENCE
APPLICATIONS OF NORTRON IN
CANADA

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83004,

Edition Number: M-155281-01-1
EPA MRID No.: 41214220

Date: 1975-03-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
125

Crofts, M.

1975

DECLINE IN RESIDUES IN SUGAR
BEET TREATED PRE-EMERGENCE
WITH NORTRON (TRAMAT) IN ITALY
(1974)

Fisons plc, United Kingdom

Bayer
CropScie
nce

In DAR
(1998)
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Bayer CropScience,

Report No.: A83005,

Edition Number: M-155282-01-1
Date: 1975-04-01

GLP/GEP: no, unpublished

KCA 635
126

Crofts, M.

1975

DECLINE OF RESIDUES IN SUGAR
BEET TREATED POST-EMERGENCE
WITH NORTRON (TRAMAT) IN ITALY
(1974)

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83006,

Edition Number: M-155283-01-1

Date: 1975-04-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
27

Crofts, M.
Whiteoak, R.

1976

NORTRON RESIDUES IN MATURE
SUGAR BEET FOLLOWING POST-
EMERGENCE APPLICATIONS AS A
TANK MIX WITH DESMEDIPHAM IN
THE USA

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83012,

Edition Number: M-155289-01-1

Date: 1976-02-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/28

Crofts, M.
Hams R.J;
Wilkie, P. M.

1976

COMPARISON OF RESIDUES IN
MATURE SUGAR BEET TREATED PRE-
EMERGENCE WITH NORTRON 20 EC
OR TCA OR A TANK MIX OF BOTH
COMPONENTS IN THE USA

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83013,

Edition Number: M-155290-01-1

Date: 1976-03-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 6.3.5
/29

Crofts, M ;
Hams R.J;
Wilkie, P. M.

1976

COMPARISON OF RESIDUES IN
MATURE SUGAR BEET TREATED PRE-
EMERGENCE WITH NORTRON OR
PYRAMIN OR A TANK MIX OR BOTH
COMPONENTS IN THE USA IN 1975
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83016,

Edition Number: M-155293-01-1

Date: 1976-05-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA 6.3.5
/30

Crofts, M.

1976

NORTRON AND RO-NEET RESIDUES
IN MATURE SUGAR BEET
FOLLOWING PRE-EMERGENCE
APPLICATION AND TANK MIX IN THE
USA IN 1974

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83017,

Edition Number: M-155294-01-1

Date: 1976-05-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA 635
/31

Crofts. M.

1976

COMPARISON OF RESIDUES IN
MATURE SUGAR BEET TREATED
WITH AN SC OR ANEC
FORMULATION OF NORTRON IN UK,
1975

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83019,

Edition Number: M-155296-01-1

Date: 1976-06-01

Bayer
CropScie
nce

In  DAR
(1998)

207




Ethofumesate

Volume 3 — B.7 (AS)

Data Point

Author(s)

Year

Title

Compagny Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Owner

Previous
evaluation

GLP/GEP: no, unpublished

KCA6.35
/32

Crofts, M.

1978

HARVEST RESIDUES IN SUGAR BEET
FROM PRE- EMERGENCE
APPLICATIONS OF TRAMAT
(NORTRON) SC FORMULATION IN W.
GERMANY IN 1976.

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83034,

Edition Number: M-155311-01-1

Date: 1978-01-23

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/33

Crofts, M.

1978

HARVEST RESIDUES IN SUGAR BEET
FROM 1977 TRIALS WITH TRAMAT
(NORTRON) SC AND EC
FORMULATIONS IN W. GERMANY
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83035,

Edition Number: M-155312-01-1

Date: 1978-01-23

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/34

Hams, R.J;
Reary, J. B.

1979

RESIDUES IN MATURE SUGAR BEET
FOLLOWING PRE-EMERGENCE
APPLICATIONS OF SEPARATE OR
TANK-MIX FORMULATIONS OF
ETHOFUMESATE AND CHLORIDAZON
IN MICHIGAN AND OHIO 1978

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83045,

Edition Number: M-155322-01-1

Date: 1979-09-13

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA 635
/35

Browne, P.
M_; Reary, J.

1979

ETHOFUMESATE RESIDUES IN
MATURE SUGAR BEET TREATED
POST EMERGENCE IN MIXTURES
WITH PHENMEDIPHAM AND/OR
DESMEDIPHAM IN USA 1977
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83046,

Edition Number: M-155323-01-1
EPA MRID No.: 41214220

Date: 1979-08-30

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/36

Reary, J. B.

1980

RESIDUES IN MATURE SUGAR BEET
TREATED POST-EMERGENCE WITH
MIXTURES OF ETHOFUMESATE
AND/OR PHENMEDIPHAM AND
DESMEDIPHAM (COMMERCIAL EC
FORMULATIONS) IN USA 1979
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83049,

Edition Number: M-155326-01-1

EPA MRID No.: 41214219

Date: 1980-05-23

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA 635
/37

Reary, J. B.

1980

RESIDUES IN MATURE SUGAR BEET
FOLLOWING PRE AND POST-
EMERGENCE APPLICATION OF
ETHOFUMESATE (20 EC) IN
CALIFORNIA 1977

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83050,

Edition Number: M-155327-01-1

EPA MRID No.: 41214220

Bayer
CropScie
nce

In  DAR
(1998)
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Date: 1980-06-20
GLP/GEP: no, unpublished

KCA 635
/38

Browne, P.
M_; Reary. J.
B.

1980

RESIDUES IN SUGAR BEET TREATED
PRE- EMERGENCE WITH A
SUSPENSION CONCENTRATE
FORMULATION (50 SC) OF
ETHOFUMESATE IN WEST GERMANY
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83053,

Edition Number: M-155330-01-1

Date: 1980-09-12

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/39

Reary. J. B

1980

RESIDUES IN MATURE SUGAR BEET
TREATED PRE-EMERGENCE WITH
MIXTURES OF ETHOFUMESATE
AND/OR PEBULATE OR CYCLOATE
(COMMERCIAL EC FORMULATIONS)
IN CALIFORNIA 1979

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83051,

Edition Number: M-155328-01-1

EPA MRID No.: 41214220

Date: 1980-08-14

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/40

Housden, M.
C.;Reary, J.

1981

Residues of Ethofumestae and metabolites
1in sugar beet treated pre--emergence with a
one-pack mixture of Ethofumestae and
Lenacil in West Germany 1980

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83057,

Edition Number: M-155334-01-1

Date: 1981-01-14

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/41

Reary, J. B.

1981

Residues of Ethofumesate and metabolites
in sugar beet treated pre-emergence with a
one-pack mixture of Ethofumesate and
Chloridazon in West Germany 1980
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83058,

Edition Number: M-155335-01-1

Date: 1981-01-15

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/42

Reary, J. B.

1981

Residues in sugar beet treated post-
emergence with a suspension concentrate
formulation (50 SC) of Ethofumesate in
West Germany 1980

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83059,

Edition Number: M-155336-01-1

Date: 1981-01-15

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA 635
/43

Haldeman_ J.
K.:Ford J. J.

1982

ANTOR AND NORTRON HERBICIDE
RESIDUES IN SUGAR BEETS FROM
TREATED PLOTS

FBC Limited, Chesterford Park, United
Kingdom

Bayer CropScience,

Report No.: A89134,

Edition Number: M-164269-01-1

Date: 1982-02-22

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.35
/44

Cron, J. H.

1982

Residues of Ethofumesate and metabolites
in sugar beet treated pre-emergence with a
one-pack mixture of Ethofumesate and

Bayer
CropScie
nce

In DAR
(1998)
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Chloridazon in West Germany 1981
FBC Limited, Chesterford Park, United
Kingdom

Bayer CropScience,

Report No.: A83064,

Edition Number: M-155341-01-1

Date: 1982-02-11

GLP/GEP: no, unpublished

KCA 635
/45

Haldeman_ J.
K

1982

NORTRON HERBICIDE RESIDUES IN
SUGAR BEETS TREATED PRE- AND
POST-PLANTING

Hercules Inc;

Bayer CropScience,

Report No.: A83066,

Edition Number: M-155343-01-1

Date: 1982-04-29

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/46

Cron, J. H.

1982

Residues of Ethofumesate and metaboiltes
in sgar/fodder bett treated post-emergence
with Ethofumesate (50 SC) in West
Gemmany 1981

FBC Limited, Chesterford Park, United
Kingdom

Bayer CropScience,

Report No.: A83065,

Edition Number: M-155342-01-1

Date: 1982-04-02

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/47

Haldeman, J.
K

1982

ETHOFUMESATE RESIDUES IN SUGAR
BEETS FROM TWO CALIFORNIA
LOCATIONS

FBC Limited, Chesterford Park, United
Kingdom

Bayer CropScience,

Report No.: A83067,

Edition Number: M-155344-01-1

Date: 1982-05-07

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.35
/48

Ford, J. J.

1983

DIETHATYL ETHYL (ANTOR
HERBICIDE) AND ETHOFUMESATE
(NORTRON HERBICIDE) RESIDUES IN
6-MONTH SUGAR BEETS FROM
CALIFORNIA
FBC Limited, Chesterford Park, United
Kingdom
Bayer CropScience,
Report No.: A89135,
Report includes Trial Nos.:

H41/3/81

H79/3/3
Edition Number: M-164271-01-1
EPA MRID No.: 41214220
Date: 1983-07-13
GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/49

Lee. G E;
Weishedel, B.

1984

ETHOFUMESATE (NORTRON
HERBICIDE) RESIDUES IN SUGAR
BEETS FROM QUEBEC AND
MANITOBA

FBC Limited, Chesterford Park, United
Kingdom

Bayer CropScience,

Report No.: A83069,

Edition Number: M-155346-01-1

Date: 1984-04-16

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 635
/50

Manley, J. D_;
Snowdon, P.

1984

Residues of Ethofumesate and major
metabolites in sugarbeet treated in West
Germany 1982 and 1983, with a Co-
formulation of Ethofumesate and

Bayer
CropScie
nce

In DAR
(1998)
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Phenmedipham
FBC Limited, Chesterford Park, United
Kingdom
Bayer CropScience,
Report No.: A83072,
Report includes Trial Nos.:
041/03/080
Edition Number: M-155349-01-1
Date: 1984-09-20
GLP/GEP: no, unpublished

KCA 635
/51

Snowdon, P.

1985

Residues of Ethofumesate and major
metabolites in sugarbeet treated in France
1984 with Ethofumesate and
Phenmedipham as either a Co-formulation
of a Tank-mix
FBC Limited, Chesterford Park, United
Kingdom
Bayer CropScience,
Report No.: A83071,
Report includes Trial Nos.:

041/03/082
Edition Number: M-155348-01-1
Date: 1985-04-18
GLP/GEP: no, unpublished

Bayer
CropScie
nce

Tm  DAR
(1998)

KCA 635
/52

Manley, J. D_;
Snowdon, P.

1986

Residues of Ethofumesate and major
metabolites in sugar beet treated in the
ederal Republic of Germany. 1983 with a
Co-formulation of Ethofumesate and
Phenmedipham
FBC Limited, Chesterford Park, United
Kingdom
Bayer CropScience,
Report No.: A83077,
Report includes Trial Nos.:

041/03/080
Edition Number: M-155353-01-1
Date: 1986-08-04
GLP/GEP: no, unpublished

Bayer
CropScie
nce

In  DAR
(1998)

KCA 635
/53

Manley, J.D_;
Snowdon, P.

1986

Residues of Ethofumesate and major
metabolites in sugarbeet tretaed in the
Federal Republic of Germany 1985 with a
Co-formulation of Ethofumesate and
Phenmedipham
FBC Limited, Chesterford Park, United
Kingdom
Bayer CropScience,
Report No.: A83078,
Report includes Trial Nos.:

041/03/085
Edition Number: M-155354-01-1
EPA MRID No.: 41214220
Date: 1986-09-16
GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.35
/54

Banwell, M.;
Bright, J. H.
M.

1990

Residues of Ethofumesate and its major
metabolites in sugar beet following multiple
post-emergence application of an EC Co-
formulation with Penmedipham and
Desmedipham in Denmark 1989 (2nd
Edition)
Schering AG, Berlin, Germany
Bayer CropScience,
Report No.: A83095,
Report includes Trial Nos.:

041/03/116
Edition Number: M-155764-02-1
Date: 1990-07-11
...Amended: 1990-11-01
GLP/GEP: yes, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 6.3.5

Straszewski,

1993

Ethofumesate: SC (CQ 1273/01): Residues

Bayer
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/55 A of Ethofumesate and its major metabolite in CropScie | (1998)
sugar beets France 1992 nce
Schering AG, Berlin, Germany
Bayer CropScience,
Report No.: A83115,
Edition Number: M-155390-01-1
Date: 1993-09-23
GLP/GEP: yes, unpublished
KCA6.3.5 Wrede, A. 1995 Residues in sugar beet after application of N N - Bayer In DAR
/56 Betanal progress of in France 1993 CropScie | (1998)
Hoechst Schering AgrEvo GmbH, Frankfurt nce
am Main, Germany
Bayer CropScience,
Report No.: A62042,
Edition Number: M-145562-01-1
Date: 1995-04-04
GLP/GEP: yes, unpublished
KCA6.3.5 Helgers, A. 1997 Ethofumesate and lenacil suspension N Y 8 residue Bayer Submitted
/57 concentrate 300 + 120 g/l AE B049913 02 trials in S- CropScie | for the
SC 37 A101 and AE B049913 02 WP42 EU are nce purpose of
A101 Ethofumesate and lenacil SC required renewal
compared with a WP formulation in sugar according to (2014)
beet:; determination of residues in sugar beet SANCO
roots and 7525/V1/95
Hoechst Schering AgrEvo GmbH, Frankfurt rev. 9 (data
am Main, Germany gap in EFSA
Bayer CropScience, MRL
Report No.: A89772, review)
Edition Number: M-165366-02-1
Date: 1997-01-27
...Amended: 1997-02-27
GLP/GEP: yes, unpublished
KCA6.3.5 Schulte, G. 2013 Amendment no. 1 to report no: 10-2109 - N Y 8 residue Bayer Submitted
/58 Determination of the residues of trials in S- CropScie | for the
ethofumesate in/on sugar beet after spray EU are nce purpose of
application of ethofumesate SC 500 in the required renewal
field in Spain, Italy and Greece according to (2014)
Bayer CropScience, SANCO
Report No.: 10-2109, 7525/V1/95
Report includes Trial Nos.: rev. 9 (data
10-2109-01 gap n EFSA
10-2109-02 MRL
10-2109-03 review)
10-2109-04
Edition Number: M-444836-02-1
Date: 2013-01-15
...Amended: 2013-07-09
GLP/GEP: yes, unpublished
KCA Tandy. R. 2012a Determunation of residues of Ethofumesate, N Y New data UPL Submutted
6.3.1/01 Phenmedipham and Desmedipham after one for active for the
application of Ethofol 500SC or three ingredient, purpose of
applications of Betasana Trio SC in sugar not renewal
beet (outdoor) at 4 sites in Northern Europe previously (2014)
2009 submitted
United Phosphorus Ltd.. S09-01656 nor
Eurofins Agroscience Services LTD, UK evaluated
GLP: yes
Published: no
KCA Pemy, A 2002 Residue study in sugar beets following N Y New data ACM* Submitted
6.3.1/02 treatments with a formulated product for active for the
containing Ethofumesate 128 g/1, ingredient, purpose of
Phenmedipham 62 g/l and Desmedipham 16 not renewal
g/1 on sugar beet fields under field previously (2014)
conditions in France and in the Netherlands submitted
1n 2000 nor
AgriChem B.V_ R A0015 evaluated
Anadiag S.A . Haguenau, France
GLP: yes
Published: no
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KCA Pemy, A 2003 Residue study in sugar beets following N Y New data ACM* Submitted
6.3.1/03 treatments with a formulated product for active for the
containing Ethofumesate 128 g/l ingredient, purpose of
Phenmedipham 62 g/l and Desmedipham 16 not renewal
g/l on sugar beet fields under field previously (2014)
conditions in France and in The Netherlands submitted
in 2001 nor
AgriChem BV_ R Al114 evaluated
Anadiag S A ., Haguenau, France
GLP: yes
Published: no
KCA Huaulmé, J - 2013a Magnitude of residue of Ethofumesate and N Y New data ACM* Submutted
6.3.1/04 M. metabolites in sugar beet raw agricultural for active for the
commodities after one foliar application of ingredient, purpose of
Ethofumesate 500 g/L SC - 4 tnials (2 not renewal
harvest tnials and 2 decline curve trials) previously (2014)
Northem Europe (The Netherlands, submitted
Belgium) - 2012 nor
AgriChem B.V_, BPL12/436/GC evaluated
BIOTEK Agriculture
GLP: yes
Published: no
KCA Chevallier, E. 2012 Magnitude of residue of Ethofumesate and N Y New data ACM* Submutted
6.3.1/05 metabolites in sugar beet raw agricultural for active for the
commodities after one foliar application of ingredient, purpose of
Ethofumesate 500 g/L SC - 4 trals (2 not renewal
harvest tnials and 2 decline curve trials) previously (2014)
Northem Europe (The Netherlands, submitted
Belgium) - 2011 nor
AgriChem B.V_, BPL11/380/GC evaluated
BIOTEK Agriculture
GLP: yes
Published: no
KCA Waalkens, 2005a Determination of the decline of the resides N Y New data ACM* Submutted
6.3.1/06 WM., of Phenmedipham, MHPC, Methylaniline, for active for the
Hamberger, Desmedipham  EHPC, Aniline, ingredient, purpose of
R. Ethofumesate, 2-Keto-Ethofumesate in/on not renewal
sugar beet plants and roots after foliar previously (2014)
applications of Phenmedipham 157 g/l EC, submitted
Phenmedipham 157 g/1 SE and nor
Ethofumesate / Phenmedipham / evaluated
Desmedipham 128/62/21 g/1 EC to sugar
beets in the Netherlands and northem
France, 2003
AgriChem B.V_, R03-16-NF-08
Res.Comp. for Plant Protec. "De Bredelaar"
B.V_ Elst, NL
GLP: yes
Published: no
KCA Waalkens, 2005b Determination of the magnitude of the N Y New data ACM* Submitted
6.3.1/07 WM., residues of Phenmedipham, MHPC, for active for the
Hamberger, Methylaniline, Desmedipham, EHPC, ingredient, purpose of
R Aniline, Ethofumesate, 2-Keto- not renewal
Ethofumesate in/on sugar beet plants and previously (2014
roots after foliar applications of submitted
Phenmedipham 157 g/l EC, Phenmedipham nor
157 g/1 SE and Ethofumesate / evaluated
Phenmedipahm / Desmedipham 128/62/21
g/1 EC to sugar beets in the Netherlands and
northem France, 2003
AgriChem B.V_, R03-16-NF-09
Res.Comp. for Plant Protec. "De Bredelaar"
B.V__ Elst, NL
GLP: yes
Published: no
KCA Waalkens, 2005¢ Determination of the decline of the residues | N Y New data ACM* Submitted
6.3.1/08 WM., of Phenmedipham, MHCP, Methylaniline, for active for the
Hamberger, Desmedipham  EHPC, Aniline, ingredient, purpose of
R. Ethofumesate, 2-Keto-Ethofumesate in/on not renewal
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sugar beet plants and roots after foliar previously (2014)
applications of Phenmedipham 157 g/l SE submitted
and Ethofumesate / Phenmedipham / nor
Desmedipham 128/62/21 g/1 EC to sugar evaluated
beets in the Netherlands and northern
France, 2004
AgriChem B.V_, R04-16-NF-08
Res.Comp. for Plant Protec. "De Bredelaar”
B.V__ Elst, NL
GLP: yes
Published: no
KCA Waalkens, 2005d Determination of the magnitude of the N Y New data ACM* Submutted
6.3.1/09 WM., residues of Phenmedipham, MHPC, for active for the
Hamberger, Methylaniline, Desmedipham  EHPC, ingredient, purpose of
R. Aniline, Ethofumesate, 2-Keto- not renewal
Ethofumesate in / on sugar beet plants and previously (2014)
roots after foliar applications of submitted
Phenmedipham 157 g/1 SE and nor
Ethofumesate / Phenmedipham / evaluated
Desmedipham 128/62/21 g/1 EC to sugar
beets in the Netherlands and northem
France, 2004
AgriChem B.V_, R04-16-NF-09
Res.Comp. for Plant Protec. "De Bredelaar"
B.V_ Elst, NL
GLP: yes
Published: no
KCA Anspach, T. 2001 Magnitude of the residue of Phenmedipham, | N Y New data UPL Submitted
6.3.1/10 Desmedipham_ Ethofumesate and its for active for the
metabolite 2-oxo-Ethofumesate in sugar ingredient, purpose of
beets (roots and leaves/tops) after the not renewal
application of Betasana Trio under filed previously (2014
conditions in Germany, 2000 submitted
United Phosphorus Ltd., ADN-0004 nor
Dr. Specht Partner, Chemische Laboratorien evaluated
GmbH, Germany
GLP: yes
Published: no
KCA Tandy, R. 2013 Determination of residues of N Y New data UPL Submitted
6.3.1/11 ETHOFUMSATE and ETHOFUMESATE- for active for the
2-KETO, after one or three applications of ingredient, purpose of
ETHOFOL 500SC, or three application of not renewal
BETASANA TRIO SC in sugar beet previously (2014
(outdoor) at 5 sites in Northern europe and 5 submitted
stes 1n Southermn Europe 2010 nor
United Phosphorus Ltd., S10-00258 evaluated
Eurofins Agroscience Services LTD, UK
GLP: yes
Published: no
KCA Waalkens, 2005e Determination of the magnitude of the N Y New data ACM* Submitted
6.3.1/12 WM., residues of Phenmedipham, MHPC, for active for the
Hamberger, Methylaniline, Desmedipham, EHPC, ingredient, purpose of
R aniline, Ethofumesate, 2-Keto-Ethofumesate not renewal
in/on sugar beet plants and roots after foliar previously (2014
applications of Phenmedipham 157 g/l SE submitted
and Ethofumesate / Phenmedipham / nor
Desmedipham 128/62/21 g/1 EC to sugar evaluated
beets in norther Spain, 2003
AgriChem B.V_, R03-16-SP-06
Res.Comp. for Plant Protec. "De Bredelaar”
B.V__ Elst, NL
GLP: yes
Published: no
KCA Waalkens, 2005f Determination of the decline of the residues | N Y New data ACM* Submitted
63.1/13 WM., of Phenmedipham, MHPC, Methylaniline, for active for the
Hamberger, Desmedipham. EHPC. Aniline. ingredient, purpose of
R. Ethofumesate, 2-Keto-Ethofumesate in/on not renewal
fodder beet plants and roots after foliar previously (2014)
applications of Phenmedipham 157 g/l SE submitted
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and Ethofumesate / Phenmedipham /
Desmedipham 128/62/21 g/1 EC to fodder
beets in southern France, 2003

AgriChem B.V_, R03-16-FR-07

Res.Comp. for Plant Protec. "De Bredelaar”
B.V_ Elst, NL

GLP: yes

Published: no

nor
evaluated

KCA
63.1/14

Huaulmé, J.-

2013b

Magnitude of residue of Ethofumesate and
metabolites in sugar beet raw

agricultural commodities after one foliar
application of Ethofumesate 500 g/L SC -
4 tnals (2 harvest trials and 2 decline curve
trials) Southern Europe (Italy, Spain)-2012
AgriChem B.V_, BPL12/435/GC

BIOTEK Agriculture

GLP: yes

Published: no

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

ACM*

Submitted
for the

purpose of
renewal

(2014)

KCA
6.3.1/15

Tandy, R.

2012b

Validation of the analytical method A0019
to confirm the conversion of NC 20645 to
NC 9607 in sugar beet roots and tops and
wheat grain and straw

United Phosphorus Ltd., S11-03715
Eurofins Agroscience Service GmbH
GLP/GEP: no

Published: no

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

Submitted
for the
purpose of
renewal
(2014)

KCA
6.3.1/16

Weir, A.

KCA64.1
/01

2014

METHOD MODIFICATION AND
VALIDATION OF AN ANALYTICAL
METHOD FOR THE DETERMINATION
OF ETHOFUMESATE AND ITS
METABOLITES NC 20645 AND NC 9607
IN SUGARBEET ROOTS AND TOPS
United Phosphorus Ltd., S13-03837
Eurofins Agroscience Services LTD, UK

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

Submitted
for the
purpose of
renewal

(2014)

KCA64.1
/02

1975

INVESTIGATION OF TISSUE AND EGG
RESIDUES FROM HENS FOLLOWING
DIETARY INTAKE OF NC 8438 FOR 21
DAYS

Bayer CropScience,

Report No.: A83011,

Edition Number: M-155288-01-1
Date: 1975-09-01

GLP/GEP: no, unpublished
_..also filed: KCA 4.1.2 /27

Bayer
CropScie
nce

In  DAR
(1998)

KCA 642
/01

1999

Review of animal metabolism data;
maximum estimated dietary concentration
for poultry and cattle; rebuttal for further
animal feeding studies Ethofumesate Code:
AE B049913

Report No.: C003329,

Edition Number: M-185950-01-1
GLP/GEP: no, unpublished
_..also filed: KCA 6.4.2 /04

Bayer
CropScie
nce

In DAR
(1998)

1977

RESIDUES IN MILK AND TISSUES
FOLLOWING A 28-DAY FEEDING
STUDY WITH ETHOFUMESATE IN
DAIRY COWS - PART 1

Bayer CropScience,

Report No.: A83024,

Edition Number: M-155301-01-1
EPA MRID No.: 41214208

Bayer
CropScie
nce

In  DAR
(1998)
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Data Point

Author(s)

Year

Title

Compagny Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Owner

Previous
evaluation

KCA 642
/02

Date: 1977-06-01
GLP/GEP: no, unpublished
_..also filed: KCA 412 /25

KCA 642
/03

KCA 642
/04

1977

RESIDUES IN MILK AND TISSUES
FOLLOWING A 28-DAY FEEDING
STUDY WITH ETHOFUMESATE IN
DAIRY COWS - PART 2

Bayer CropScience,

Report No.: A89223,

Edition Number: M-164398-01-1
Date: 1977-06-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

1994

Ethofumesate-denived residues in the meat
and milk of dairy cows: resulting from oral
ingestion of ethofumesate

Bayer CropScience,

Report No.: B002201,

Report includes Trial Nos.:
B93R04/05

Edition Number: M-237976-01-1

EPA MRID No.: 43458701

Date: 1994-10-12

GLP/GEP: no, unpublished

_..also filed: KCA 4.1.2 /29

Bayer
CropScie
nce

In DAR
(1998)

1999

Review of animal metabolism data;
maximum estimated dietary concentration
for poultry and cattle; rebuttal for further

animal feeding studies Ethofumesate Code:

AE B049913

Bayer CropScience,

Report No.: C003329,

Edition Number: M-185950-01-1
GLP/GEP: no, unpublished
_..also filed: KCA 6.4.1 /02

Bayer
CropScie
nce

In DAR
(1998)

KCA65.1
/01

Miebach, D.;
Bongartz, R.

2010

Nature of the residues of ethofumesate in
processed commodities - High temperature
hydrolysis

Bayer CropScience,

Report No.: MEF-10/803,

Edition Number: M-397800-01-1

Date: 2010-12-09

GLP/GEP: yes. unpublished

Required
according to
SANCO/703
5/V1/95 rev
5 and
SANCO/118
02/2010

Bayer
CropScie
nce

Submitted
for the
purpose of
renewal

(2014)

KCA6.53
/01

Whiteoak, R.
J.: Crofts, M.

1973

CONJUGATED RESIDUES IN
FRACTIONS PROCESSED FROM
SUGAR BEET TREATED WITH
NORTRON

Fisons plc, United Kingdom
Bayer CropScience,

Report No.: A82973,

Edition Number: M-155250-01-1
EPA MRID No.: acc.36368

Date: 1973-05-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.53
/02

Crofts, M_;
Whiteoak, R.

1974

FATE OF THE METABOLITE
CONJUGATED NC 9607 DURING
PRODUCTION OF SUGAR FROM
NORTRON TREATED SUGAR BEET
Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82985,

Edition Number: M-155262-01-1
EPA MRID No.: acc.36369

Date: 1974-03-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)
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Data Point

Author(s)

Year

Title

Compagny Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Owner

Previous
evaluation

...also filed: KCA 4.1.2/10

KCA6.53
/03

Crofts, M_;
Whiteoak, R.

1975

FATE OF THE METABOLITE
CONJUGATED NC 9607 DURING
PRODUCTION OF SUGAR FROM
NORTRON TREATED SUGAR BEET -
ARTIFICIALLY HIGH RESIDUES IN
BEET GROWN AND PROCESSED IN
THE UNITED KINGDOM

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83002,

Edition Number: M-155279-01-1

Date: 1975-03-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.53
/04

Crofts, M_;
Whiteoak, R.
I

1975

FATE OF THE METABOLITE
CONJUGATED NC 9607 DURING
PRODUCTION OF SUGAR FROM
NORTRON TREATED SUGAR BEET -
ARTIFICIALLY HIGH RESIDUE IN
BEET GROWN AND PROCESSED IN W.
GERMANY

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A83003,

Edition Number: M-155280-01-1

Date: 1975-03-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.6.1
/01

Carlton, R ;
Cordell, P.

1993

THE UPTAKE AND METABOLISM OF
ETHOFUMESATE AND ITS SOIL
METABOLITES IN A CONFINED
ROTATIONAL CROP STUDY
Schering AG, Berlin, Germany
Bayer CropScience,
Report No.: A83396,
Report includes Trial Nos.:

90B
Edition Number: M-155664-01-1
Date: 1993-06-18
GLP/GEP: yes, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.6.1
/02

Schneider, E.

1994

PR94/025 - Ethofumesate - Determination
of ethofumesate residues in soil of a long
time field study after the application of
Ethosat (FSG031894) to sugar beet plants
Dr. G. Krebs Analytik, K6ln, Germany
Feinchemie Schwebda,

Report No.: M-468487-01-1,

Edition Number: M-468487-01-1

Date: 1994-08-12

GLP/GEP: yes, unpublished

Adama
(former
Feinchem
e
Schwebd
a)

In DAR
(1998)

KCA
6.6.1/01

Chapleo, S.

2003

The uptake of [14C]-Ethofumesate residues
1n soil by rotational crops under confined
conditions

AgriChem B.V_, 22558

Inveresk Research International. Tranent,
Scotland

GLP: yes

Published: no

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

ACM*

Submitted
for the
purpose of
renewal
(2014)

KCA6.6.2
/01

Castro, L. E.

1994

ETHOFUMESATE EMULSIFIABLE
CONCENTRATE 200 g/1 CR 13768: AT-
HARVEST RESIDUES OF
ETHOFUMESATE AND METABOLITES
IN ROTATIONAL CROPS AND SOIL
FOLLOWING APPLICATIONS OF
NORTRON EC TO SUGARBEETS, USA,
1990

Nor-Am Chemical Company, Pikeville, NC,

USA
Bayer CropScience,
Report No.: A83117,

Bayer
CropScie
nce

In  DAR
(1998)
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Data Point

Author(s)

Year

Title

Compagny Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Previous
evaluation

Edition Number: M-155392-01-1
EPA MRID No.: 43298104
Date: 1994-05-05

GLP/GEP: yes, unpublished

KCA6.6.2
/02

Crofts, M.
Whiteoak, R.

1974

RESIDUE ANALYSIS OF WHEAT
GROWN IN THE UK AS A FOLLOWING
CROP AFTER SUGAR BEET TREATED
WITH NORTRON (1973)

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82995,

Edition Number: M-155272-01-1

Date: 1974-11-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.6.2
/03

Crofts, M_;
Whiteoak, R.
I

1974

RESIDUE ANALYSIS OF WHEAT AND
CORN (MAIZE) GROWN AS
FOLLOWING CROPS AFTER SUGAR
BEET TREATED WITH NORTRON
(1973)

Fisons plc, United Kingdom

Bayer CropScience,

Report No.: A82994,

Edition Number: M-155271-01-1

Date: 1974-09-01

GLP/GEP: no, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA6.6.2
/04

Peatman, M.

H.: Snowdon,

P.L

1991

RESIDUES OF SOIL AND EMERGENCY
CROPS FOLLOWING APPLICATION OF
ETHOFUMESATE AS A 50 SC
FORMULATION IN THE UK 1990/91
Schering AG, Berlin, Germany
Bayer CropScience,
Report No.: A83376,
Report includes Trial Nos.:

041/04/057
Edition Number: M-155644-01-1
Date: 1991-12-20
GLP/GEP: yes, unpublished

Bayer
CropScie
nce

In DAR
(1998)

KCA 6.6.2
/05

Schulte, G.;
Diehl, P.

2013

Amendment No. 1 to Report No: 10-2501 -
Determination of the residues of
ethofumesate in/on the field rotational crop
barley, carrot, lettuce and wheat after spray
application of ethofumesate SC 500 on
sugar beet and soil in the field, in the
Netherlands, Italy, Spain and Germany
Bayer CropScience,
Report No.: 10-2501,
Report includes Trial Nos.:

10-2501-02

10-2501-03

10-2501-04

10-2501-05
Edition Number: M-463906-02-1
Date: 2013-08-22
...Amended: 2013-09-13
GLP/GEP: yes, unpublished

data gap in
EFSAMRL

review

Task
Force
Ethofume
sate

Submitted
for the

purpose of
renewal

(2014)

KCA
6.6.2/01

Spence, C.

2014

Evaluation of Ethofumesate Herbicide
Residues Crop Rotation Study, Cereal, Root
and Leafy Vegetable Crops Following Sugar
Beet - One Application to Two Tnals
Initiated in 2012 - NEU (the United
Kingdom) and SEU (Italy)

AgriChem B.V _, 697614, 34890

Charles River Laboratories , Edinburgh, UK
GLP: yes

Published: no

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

ACM*

Submitted
for the
purpose of
renewal
(2014)

KCA6.7.2
/01

Peatman, M.

1999

MRL proposal for peas and beans following
a review of available residues data from the
EU Ethofumesate AE B049913

AgrEvo UK Crop Protection Ltd.,

Bayer
CropScie
nce

In DAR
(1998)
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Author(s)
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Title
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Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Owner

Previous
evaluation

Chesterford Park, United Kingdom
Bayer CropScience,

Report No.: C003327,

Edition Number: M-185947-01-1
GLP/GEP: no, unpublished

KCA6.10
/01

Wang, P ;
Wang, Q.
Jiang, S.; Qu,
J.; Wang, P_;
Zhou. Z.

2005

Stereoselective degradation of ethofumesate
in turfgrass and soil.
Joumal:Pestic. Biochem. Physiol.,
Volume:82,

Issue:3,

Pages:197-204,

Year:2005,

Report No.: M-458577-01-1,
Edition Number: M-458577-01-1
Date: 2005-12-31

GLP/GEP: no, published

..also filed: KCA 7.1.2.1.1/14

LIT

Submitted
for the
purpose of
renewal
(2014)

KCA
6.10.1/01

Liickmann, J.

2013

Ethofumesate - exposure of honeybees to
residues in nectar, pollen and guttation fluid
in sugar and fodder beets

United Phosphorus Ltd.. P13096

RIFCon GmbH, Hirschberg, Germany
GLP/GEP: no

Published: no

Submitted
for the
purpose of
renewal
(2014)

owned by United Phosphorus Ltd

LIT: public literature
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* AgriChem B.V. 1s part of United Phosphorus Ltd since the summer of 2012. Studies performed for Agrichem B.V. are therefore now fully
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ANNEX | - RESIDUE TRIALS (PRIMARY CROPS)

Sugar beets (southern European) — Bayer CropSciere &G

Volume 3 — B.7 (AS)

Study Commodity | Date of Application rate Dates of Growth Portion analysed | Residues DALA |Remark

Trial No.; Variety 1) sowing or | per treatment treatment(s) | stage at last (ma/kg) [days]

Plot o plantin_g kg Water |kg or no. of treatment as. NC 9607

Location incl. postal 2) flowering | 5°s /ha (L/ha) |a.s./hL treatment(s)

code 3) harvest and last date

AB9772 Beet, sugar |1)16.03.19951.050 | 300 0.350 |24.03.1995/0| Seed root <0.05 |<0.05 165 LOQ: 0.05 mg/kg
ER95ECS446 Adrienne 3) 05.09.1994 imbibition leaf with root collar| <0.05 |<0.05 165 formulation: AE
ER95ECS446I1TA000Z complete - B049913 02 WP42
-P3 Radicle Al

40052 Baricella emerged

Emilia Romagna IT

A89772 Beet, sugar |1) 15.03.19951.050 | 300 0.350 |21.03.1995/0|Beginning of | root <0.05 |<0.05 170 LOQ: 0.05 mg/kg
ER95ECS446 Monodoro | 3) 07.09.1995 imbibition - | leaf with root collar} <0.05 |<0.05 170 formulation: AE
ER95ECS446ITA0001 Seed B049913 02 WP42
-P3 imbibition Al

40128 Bologna complete

Emilia Romagna

Italy

AB9772 Beet, sugar |1)22.03.19951.050 | 300 0.350 |27.03.1995/0|Beginning of | root <0.05 |<0.05 163 LOQ: 0.05 mg/kg
R95ECS446 Break 3) 06.09.1994 imbibition - | leaf with root collar|<0.05 |<0.05 163 formulation: AE
ER95ECS4461TA0003 Seed B049913 02 WP42
ER95ECS4461TA0003 imbibition Al

-P3 complete

40012 Caldera di Renp

Emilia Romagna

Italy

AB9772 Beet, sugar |1)23.03.19951.050 | 300 0.350 |31.03.1995/0| Seed root <0.05 |<0.05 133 LOQ: 0.05 mg/kg
ER95ECS446 Adige 3) 11.08.1994 imbibition leaf with root collar| <0.05 |<0.05 133 formulation: AE
ER95ECS446ITA0004 complete - B049913 02 WP42
ER95ECS4461TA0004 Radicle Al

-P3 emerged

44020 Gallo

Emilia Romagna

Italy
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Study Commodity |Date of Application rate Dates of Growth Portion analysed | Residues DALA |Remark

Trial No.; Variety 1) sowing or | per treatment treatment(s) |stage at last (mg/kg) [days]

Plot o pIanting kg Water |kg or no. of treatment as. NC 9607

Location incl. postal 2) flowering | 55 /ha (L/ha) |a.s./hL treatment(s)

code 3) harvest and last date

A89772 Beet, sugar |1)23.03.19951.050 | 300 0.350 |31.03.1995/0| Seed root <0.05 |<0.05 133 LOQ: 0.05 mg/kg
ER95ECS446 Adige 3) 11.08.1994 imbibition leaf with root collar| <0.05 |<0.05 133 formulation: AE
ER95ECS4461TA0004 complete - B049913 02 WP42
ER95ECS4461TA0004 Radicle Al

-P2 emerged

44020 Gallo

Emilia Romagna

Italy

A89772 Beet, sugar |1) 16.03.19951.050 | 300 0.350 | 24.03.1995/Geed root <0.05 |<0.05 165 LOQ: 0.05 mg/kg
ER95ECS446 Adrienne 3) 05.09.1994 imbibition leaf with root collar| <0.05 |<0.05 165 formulation: AE
ER95ECS446I1TA000Z complete - B049913 02 WP42
ER95ECS4461TA000Z Radicle Al

-P2 emerged

40052 Baricella

Emilia Romagna

Italy

A89772 Beet, sugar |1) 15.03.19951.050 | 300 0.350 |21.03.1995/0| Beginning of | root <0.05 |<0.05 170 LOQ: 0.05 mg/kg
ER95ECS446 Monodoro 3) 07.09.1994 imbibition - | leaf with root collar} <0.05 |<0.05 170 formulation: AE
ER95ECS446ITA0001 Seed B049913 02 WP42
ER95ECS446ITA0001 imbibition Al

-P2 complete

40128 Bologna

Emilia Romagna

Italy

A89772 Beet, sugar |1)22.03.19951.050 | 300 0.350 |27.03.1995/0| Beginning of | root <0.05 |<0.05 163 LOQ: 0.05 mg/kg
ER95ECS446 Break 3) 06.09.1994 imbibition - | leaf with root collar| <0.05 |<0.05 163 formulation: AE
ER95ECS446ITA0003 Seed B049913 02 WP42
ER95ECS446ITA0003 imbibition Al

-P2 complete

40012 Caldera di Renp

Emilia Romagna

Italy

222




Ethofumesate

Volume 3 — B.7 (AS)

Study Commodity |Date of Application rate Dates of Growth Portion analysed | Residues DALA |Remark

Trial No.; Variety 1) sowing or | per treatment treatment(s) |stage at last (mg/kg) [days]

Plot planting kg Water |kg or no. of treatment as. NC 9607

Location incl. postal 2) flowering | 55 /ha (L/ha) |a.s./hL treatment(s)

code 3) harvest and last date

10-2109 Beet, sugar |1)22.11.20101.0 300 0.333 | 03.02.2011/pSeven leaves whole plant with |25 0.17 0 LOQ: 0.01 mg/kg
10-2109-01 Sanlucar 3) 10.06.2011 unfolded root formulation:
10-2109-01-T - 30.08.2011 leaf with root collar] <0.01 |<0.01 155 Ethofumesate SC 50
E-41730 Las Cabezas body <0.01 |<0.01 155

Spain

10-2109 Beet, sugar |1) 25.03.20101.0 300 0.333 | 01.05.2010/CEight leaves |whole plant with |25 0.14 0 LOQ: 0.01 mg/kg
10-2109-02 Leila unfolded root formulation:
10-2109-02-T leaf with root collar| <0.01 |<0.01 116 Ethofumesate SC 50
I-44012 Settepolesini body <0.01 |<0.01 116

Italy

10-2109 Beet, sugar 1.0 300 0.333 | 17.05.2010/(Eight leaves |whole plant with |12 0.05 0 LOQ: 0.01 mg/kg
10-2109-03 Houston 3) 01.08.201( unfolded root formulation:
10-2109-03-T - 31.08.2010 body <0.01 |<0.01 84 Ethofumesate SC 50
1-40128 Bologna leaf with root collar} <0.01 |0.02 84

Italy

10-2109 Beet, sugar |1) 28.03.20101.0 300 0.333 | 14.05.2010/(Seven leaves whole plant with |34 0.93 0 LOQ: 0.01 mg/kg
10-2109-04 Greta 3) 09.09.201¢ unfolded root formulation:
10-2109-04-T -10.09.2010 body <0.01 |<0.01 116 Ethofumesate SC 50
GR-50100 Drepano leaf with root collar| <0.01 |<0.01 116

Greece
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Sugar beets (northern and southern European) — Ureld Phosphorus Ltd

Northern Europe

Residue data summary from supervised trials of Ethfumesate on sugar beets in Northern Europe; analysiof residues of Ethofumesate; Ethofumesate "free*Reto

(NC 9607) and Ethofumesate "conjugated"-2-keto (=anjugated NC 20645). Free NC 20645 has been includia the results for its conjugate

Reference no. Date of Application rate per Dates of .
. Growth Residues [mg/kg]

Report no . 1) sowing or treatment treatment(s)

. Commaodity . stage at . DALA
Location Variet planting or no. of last Portion analysed [days] Remark
including Postal y 2) flowering | &S water as. treatment(s) |, .o as. NC 9607 | NC 20645- | lday
code 3) harvest  |19/hal | [L/ha] [9/hL] and last date cony
KCA 6.3.1/01, Sugar beet, 1) 19.03.09 (1031 206 n/a 30.04.2009 BBCH 101ieaves with top | n/d n/d <0.05 125 LOQ=0.05
Tandy, R. (2012a)BEAVA, 2) n/a 12 Roots n/d n/d <0.05 125 |ma/kg
S09-01656 Opta 3) -
S09-01656-01 02.09.2009- Leaves with top | n/d n/d n/d 146
NG32 1PN 23.09.2009 Roots n/d n/d <0.05 146
Harston, Notts,
UK
KCA 6.3.1/01, Sugar beet, |1) 19.03.09 (1078 108 n/a 04.06.2009 BBCH 1§ Leaves withtop n/d|n/d 0.06 90 LOQ=0.05
Tandy, R. (2012a)BEAVA, 2) n/a Roots n/d n/d n/d 90 mg/kg
S09-01656 Opta 3) -
S09-01656-01 02.09.2009- Leaves with top | n/d n/d 0.06 111
NG32 1PN 23.09.2009 Roots n/d n/d <0.05 111
Harston, Notts,
UK
KCA 6.3.1/01, Sugar beet, |1) 19.03.09 |224 122 n/a 21.05.2009 |BBCH 14 |Leaves withtop | n/d n/d <0.05 90 LOQ=0.05
Tandy, R. (2012a)BEAVA, 2) n/a 245 107 n/a 28.05.2009 [BBCH 17 [Roots n/d n/d <0.05 90 mg/kg
S09-01656 Opta 3) 225 98 n/a 04.06.2009 |BBCH 18 -
S09-01656-01 02.09.2009- Leaves with top | n/d n/d <0.05 111
NG32 1PN 23.09.2009 Roots n/d n/d n/d 111
Harston, Notts,
UK
KCA 6.3.1/01, Sugar beet, 1) 24.03.09 [1050 210 n/a 15.05.2009 BBCH 121.eaves with top | n/d n/d 0.06 116 LOQ=0.05
Tandy, R. (20124 BEAyA, 2) n/a 13 Roots n/d n/d <0.05 116 |Ma/kg
S09-01656 Bullfinch 3) -
S09-01656-02 08.09.2009- Leaves with top | n/d n/d n/d 188
C07 6PE 19.11.2009 Roots n/d n/d <0.05 188
Colchester, Essex,
UK
KCA 6.3.1/01, Sugar beet,| 1) 24.03.09 1022 102 n/a |10.06.2009 | BBCH 18 | Leaves withtop n/d n/d 0.25 90 |LOQ=0.05
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Reference no.

Date of

Application rate per

Dates of

Repo.rt no Commodity 1) sowing or treatment treatment(s) gg;vétgt . Residues [mg/kg] DALA

!_ocatlpn Variet planthg or no. of last Portion analysed [days] Remark
including Postal y 2) flowering | &S water as. treatment(s) as. NC 9607 | NC 20645- | lday

code 3) harvest  |19/hal | [L/ha] [9/hL] and last date | reatment cony

Tandy, R. (2012a)BEAVA, 2) n/a Roots n/d n/d <0.05 90 mg/kg
S09-01656 Bulifinch 3) Leaves with top | n/d n/d <0.05 162
S09-01656-02 08.09.2009-

Colchester, Essex,

UK

KCA 6.3.1/01, Sugar beet, |1) 24.03.09 [184 100 n/a 28.06.2009 |BBCH 14 |Leaves withtop | n/d n/d 0.07 90 LOQ=0.05
Tandy, R. (2012a)BEAVA, 2) n/a 232 101 n/a 03.06.2009 |BBCH 16 [Roots n/d n/d n/d 90 mg/kg
S09-01656 Bullfinch 3) 229 100 n/a 10.06.2009 |BBCH 18 -

S09-01656-02 08.09.2009- Leaves with top | n/d n/d n/d 162

C07 6PE 19.11.2009 Roots n/d n/d n/d 162

Colchester, Essex,

UK

KCA 6.3.1/01, Sugar beet, |1) 03.05.09 |[1000 200 n/a 10.05.2009 BBCH 07 Leaves withtop n/d|n/d <0.05 121 LOQ=0.05
Tandy, R. (2012a)BEAVA, 2) n/a Roots n/d n/d n/d 121 | ma/kg
S09-01656 Bobcat 3) -

S09-01656-03 08.09.2009- Leaves with top | n/d n/d <0.05 149

Y042 4RU 06.10.2009 Roots n/d n/d n/d 149

North Yorkshire,

UK

KCA 6.3.1/01, Sugar beet, |[1) 03.05.09 (1067 107 n/a 01.07.2009 BBCH 18 Leaveswithtop n/d|n/d <0.05 121 LOQ=0.05
Tandy, R. (2012a)BEAVA, 2) n/a Roots n/d n/d n/d 121 | ma/kg
S09-01656 Bobcat 3) -

S09-01656-03 08.09.2009- Leaves with top |n/d n/d <0.05 149

Y042 4RU 06.10.2009 Roots n/d n/d n/d 149

North Yorkshire,

UK

KCA 6.3.1/01, Sugar beet, |1) 03.05.09 [190 103 n/a 15.06.2009 |BBCH 15 |Leaves with top | n/d n/d <0.05 69 LOQ=0.05
Tandy, R. (2012a)BEAVA, 2) n/a 238 103 n/a 23.06.2009 [BBCH 16 [Roots n/d n/d n/d 69 mg/kg
S09-01656 Bobcat 3) 245 107 n/a 01.07.2009 |BBCH 18

S09-01656-03 08.09.2009-

YO42 4RU 06.10.2009

North Yorkshire,

UK

KCA 6.3.1/01, Sugar beet, 1) 08.05.09 |983 197 n/a 14.05.2009 BBCH 07  Whole plant <0.05d n/ 0.14 43 LOQ=0.05
Tandy, R. (2012a)BEAVA, 2) n/a Whole plant <0.05 | n/d 0.12 51 mg/kg
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Reference no.

Date of

Application rate per

Dates of

. Growth Residues [mg/kg]

Repo.rt no Commodity 1) sowing or treatment treatment(s) stage at . DALA

Location Variet planting or no. of last Portion analysed [days] Remark

including Postal y 2) flowering | &S water as. treatment(s) | = as. NC 9607 | NC 20645- | lday

code 3) harvest  |19/hal | [L/ha] [9/hL] and last date cony

S09-01656 Ace 3) 26.06.2009 Whole plant n/d n/d <0.05 64 "Conjugated"”

S09-01656-04 04.07.2009 Leaves with top n/d n/d n/d 132 2-keto

YO8 5LF 17.07.2009 Ethofumesate

Osgodby 23.09.2009 Roots <0.05 | nd n/d 132 | residues were

North Yorkshire, 06.10.2009 Leaves with top | n/d n/d n/d 145 |found in

UK Roots n/d n/d n/d 145 |untreated plan

specimen

KCA 6.3.1/01, Sugar beet, |1) 08.05.09 |967 97 n/a 26.06.2009 | BBCH 18 Whole plant 19.18 050. |0.61 0 LOQ=0.05

Tandy, R. (2012a)BEAVA, 2) n/a Whole plant 0.82 n/d 3.40 8 mg/kg

S09-01656 Ace 3) 26.06.2009 "Conjugated"

S09-01656-04 04.07.2009 Whole plant <0.05 | n/d 0.87 21 |2keto

YO8 5LF 17.07.2009 Leaves with top | n/d n/d 0.15 89 Ethofumesate

Osgodby 23.09.2009 Roots n/d n/d n/d 39 residues were

North Yorkshire, 06.10.2009 - found in

UK Leaves with top | n/d n/d n/d 102 | ntreated plan
Roots n/d n/d n/d 102 specimen

KCA 6.3.1/01, Sugar beet, |1) 08.05.09 |196 107 n/a 10.06.2009 |BBCH 15 |Whole plant 3.18 <0.05 1.92 0 LOQ=0.05

Tandy, R. (2012a)BEAVA, 2) n/a 215 93 n/a 18.06.2009 |BBCH 16 [\yhole plant <0.05 | n/d 268 8 mg/kg

S09-01656 Ace 3) 26.06.2009215 93 n/a 26.06.2009 |BBCH 18 "Conjugated"

S09-01656-04 04.07.2009 Whole plant n/d n/d 0.66 21 |2-keto

YO8 5LF 17.07.2009 Leaves with top | n/d n/d 0.12 89 Ethofumesate

Osgodby 23.09.2009 Roots n/d n/d n/d 39 residues were

North Yorkshire, 06.10.2009 - found in

UK Leaves with top | n/d n/d 0.14 102 | |ntreated plan
Roots n/d n/d n/d 102 |specimen

226



Ethofumesate Volume 3 — B.7 (AS)

Residue data summary from supervised trials of Ethfumesate on sugar beets in Northern Europe, analyspf residues of Ethofumesate as sum of Ethofumesa®-
keto-Ethofumesate in free (NC 9607) and conjugatefrm (= conjugated NC 20645) expressed as Ethofunae. Free NC 20645 has been included in the

results for 2-keto ethofumesate.

Reference no. | Commodity |Date of Application rate per treatment | Dates of Growth stage| Portion analysed | Residues DALA |Remark
Report no Variety 1) sowing or treatment(s) |at last [mg/kg] [days]
Location planting as. water as. or no. of treatment Sum of a.s.
including 2) flowering [g/ha] [L/ha] [9/hL] treatment(s) and relevant
Postal code 3) harvest and last date metabolites
KCA 6.3.1/02, |Sugar beet, |1)20.03.2000 |372.3 291 128 22.05.2000 |BBCH 16 Leaves and collay  <0.05 175 LOQ=0.05 mg/kg
Perny, A. (2002) Somate 369.1 288 128 31.05.2000 |BBCH 33-39 [Rgots <0.05 175 |LOD=0.02 mg/kg
R A0015 application rate per
A0015 ND1 season: 768.4 g/ha
60400 Appilly,
N-F
KCA 6.3.1/02, |Sugar beet, |1)29.03.2000 | 387.0 (302 128 16.05.2000 |BBCH 16 Plant 21.0 0 LOQ=0.05 mg/kg
Perny, A. (2002) Rifle 383.3 299 128 23.05.2000 |BBCH 16-18 | p|ant 0.19 29 LOD=0.02 mg/kg
R A0015 application rate per
A0015 AN1 Plant <0.05 58 |season: 770.3 g/ha
67160 Seebach Plant 0.06 100
N-F Leaves and collag <0.05 134

Roots <0.05 134
KCA 6.3.1/02, |Sugar beets, |1) 07.04.2000 | 394.6 |308 128 26.05.2000 |BBCH 16-18 |Leaves and collaf <0.05 164 LOQ=0.05 mg/kg
Perny, A. (2002) Lonera 365.3 285 128 06.06.2000 |BBCH 19 Roots <0.05 164 |LOD=0.02 mg/kg
R A0015 application rate per
A0015 HL1 season: 759.9 g/ha
6085NR Horn,
NL
KCA 6.3.1/02, |Sugar beets, |1) 11.04.2000 | 399.4 (312 128 19.05.2000 |BBCH 14 Plant 14.6 0 LOQ=0.05 mg/kg
Perny, A. (2002) Aresto 394.0 308 128 26.05.2000 |BBCH 16-17 [p|ant 0.18 32 LOD=0.02 mg/kg
R A0015 application rate per
A0015 HL2 Plant <0.05 61 season: 793.4 g/ha
6201AB Plant <0.05 105
I\N/Ifchelen Leaves and collar  <0.05 127

Roots <0.02 127
KCA 6.3.1/03, |Sugar beets, [1) 17.04.2001 | 381 297 128 29.05.2001 |BBCH 16 Leaves and collay <0.05 103 LOQ=0.05 mg/kg
Perny, A. (2003) Sterna 400 313 128 10.06.2001 |BBCH 31 Roots <0.05 103 LOD=0.003 mg/kg
R A1114 application rate per
R A1114 BP1 season: 781 g/ha
45170 Attray
N-F
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Reference no. | Commodity |Date of Application rate per treatment | Dates of Growth stage| Portion analysed | Residues DALA |Remark
Report no Variety 1) sowing or treatment(s) |at last [mg/kg] [days]
Location planting as. water as. or no. of treatment Sum of as.
including 2) flowering [g/ha] [L/ha] [g/hL] treatment(s) and relevant
Postal code 3) harvest and last date metabolites
KCA 6.3.1/03, |Sugar beets, |1) 05.05.2001| 376 293 128 19.06.2001 |BBCH 16 Plant 24.8 0 LOQ=0.05 mg/kg
Perny, A. (2003) Rifle 397 310 128 29.06.2001 |BBCH 16-18 | p|gnt <0.05 31 LOD=0.003 mg/kg
R A1114 application rate per
67160 Seebach Plant <0.05 60 season: 773 g/ha
N-F Plant <0.05 103

Leaves and collag <0.05 110

Roots <0.05 110
KCA 6.3.1/03, |Sugar beets, [1) 10.05.2001 | 402 314 128 14.06.2001 |[BBCH 16 Leaves and collay <0.05 134 LOQ=0.05 mg/kg
Perny, A. (2003) Toledo 364 284 128 23.06.2001 |BBCH 18 Roots <0.05 134 |LOD=0.003 mg/kg
R A1114 application rate per
A1114 HL1 season: 766 g/ha
6281AB
Mechelen
NL
KCA 6.3.1/03, |Sugar beets, |1) 12.05.2001 | 386 302 128 19.06.2001 |BBCH 16 Plant 14.8 0 LOQ=0.05 mg/kg
Perny, A. (2003) Hiteatia 394 308 128 29.06.2001 |BBCH 18-19 [p|ant 0.08 29 LOD=0.003 mg/kg
R A1114 application rate per
Al114 HL2 Plant <0.05 63 season: 783 g/ha
6085NR Horn Plant <0.05 99
NL Leaves and collaf  <0.05 119

Roots <0.05 119
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Residue data summary from supervised trials of Ethfumesate on sugar beets in Northern Europe, analysbf residues of Ethofumesate, sum of NC20645 and
NC9607 (expressed as NC9607), and NC8493 (the amsi#dyincludes the free and conjugated forms of NC2@6 and NC8493)

Reference no. Commodity | Date of Application rate per Dates of Growth Portion Residues [mg/kg] DALA | Remark
Report no Variety 1) sowing or |treatment treatment(s) |stage at analysed [days]
Location planting  [5 g water | a.s. or no. of last a.s. Sum of |NC8493
including Postal 2) flowering [g/ha] |[L/ha]  |[g/hL] treatment(s) |treatment NC20645
code 3) harvest and last date and

NC9607
KCA 6.3.1/04, Sugar Beet,|1) 28.03.20121021 311 329 22.05.2012 BBCH 18 Leaves with|teP.01 | <0.01 <0.01 91 LOQ=0.01 mg/kg
Huaulmé, J.-M. | Shakira 2) Not RootS <001 | <0.01 <0.01 o1 |for Ethofumesate
(2013a) applicable - and its metabolites
BPL 12/436/GC 3) 12.09.2012 Leaves with tog<0.01 | <0.01 | <0.01 | 113 |jy 5 matrices:
BPL12/436/GC- Roots <0.01 | <0.01 <0.01 113 |LOD=0.003 mg/kg
01-NL for Ethofumesate
5973 AC Lottum and its metabolites
Limburg — NL in all matrices
KCA 6.3.1/04, Sugar beet, | 1) 09.04.2012975 297 329 24.05.2012 BBCH 18| Whole plant 16.8 20.1 |0.86 0 LOQ=0.01 mg/kg
Huaulmé, J.-M. | Coyote 2) Npt Whole plant 031 0.25 0.04 8 for E.thofumesate
(2013a) applicable and its metabolites
BPL 12/436/GC 3) Whole plant <0.01 | 0.03 <001 | 29 |in all matrices:
BPL12/436/GC- 17.09.2012- Leaves with tog <0.01 | <0.01 <0.01 90 LOD=0.003 mg/kg
gg;gLCJ v 18.09.2012 Roots <0.01 | <0.01 | <0.01 | 90 fOVdE_tthOfUTesalFte
Seldorteide Leaves with tof <0.01 | <0.01 | <0.01 | 116 | ol mmtricon
Limburg — NL Roots <0.01 | <0.01 <0.01 116
KCA 6.3.1/04, Sugar beet, | 1) 10.04.20121046 319 327 22.05.2012 BBCH 18 Leaves with|tep.01 | <0.01 <0.01 92 LOQ=0.01 mg/kg
Huaulmé, J.-M. |Rubens 2) Not Roots <0.01 | <0.01 <0.01 92 |for Ethofumesate
(2013a) applicable - and its metabolites
BPL 12/436/GC 3) 12.09.2012 Leaves with tog <0.01 | <0.01 | <0.01 | 113 |j, oy matrices;
BPL12/436/GC- to 14.09.2017 Roots <0.01 | <0.01 <0.01 113 |LOD=0.003 mg/kg
03-BE for Ethofumesate
3470 Kortenaken and its metabolites
Brabant — BE in all matrices
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Reference no. Commodity | Date of Application rate per Dates of Growth Portion Residues [mg/kg] DALA | Remark
Report no Variety 1) sowing or |treatment treatment(s) |stage at analysed [days]
Location planting |5 g water |a.s. or no. of last a.s. Sumof |NC8493
including Postal 2) flowering [g/ha] |[L/ha] |[g/hL] treatment(s) |treatment NC20645
code 3) harvest and last date and
NC9607
KCA 6.3.1/04, Sugar beet, | 1) 22.03.2012 1002 306 327 22.05.2012 BBCH 18  Whole plant 19.9 720. 0.86 0 LOQ=0.01 mg/kg
Huaulmé, J.-M. |Candama |2) N_ot Whole plant 112 0.44 0.15 7 for E_thofumesa@e
(2013a) applicable and its metabolites
BPL 12/436/GC 3) 12.09.2012 Whole plant | <0.01 | 0.03 <0.01 | 28 |jn all matrices;
BPL12/436/GC- to 13.09.2012 Leaves with tog <0.01 <0.01 <0.01 92 LOD=0.003 mg/kg
04-BE Roots <0.01 | <0.01 | <0.01 | 92 |forEthofumesate
3890 Kortijs - and its metabolites
Limburg — BE Leaves with tog <0.01 | <0.01 <0.01 113 |in all matrices
Roots <0.01 <0.01 <0.01 113
KCA 6.3.1/05, Sugar beet,| 1) 12.04.2011 1032 314 329 06.05.2011 BBCH 14  Leaves withtgp.01 | <0.01 <0.01 124 LOQ=0.01 mg/kg
Chevallier, E. Arrival 2) Not Root <0.01 | <001 <0.01 124 |for Ethofumesate
(2012) applicable and its metabolites
BPL 11/380/GC 3) 07.09.2011 in all matrices;
BPL11/380/GC- LOD=0.003 mg/kg
01-NL, Plot T3 for Ethofumesate
5973 RC Lottum and its metabolites
Limburg— NL in all matrices
KCA 6.3.1/05, Sugar beet,| 1) 14.04.20111014 309 329 11.05.2011 BBCH 14  Whole plant 67.8 360. 0.69 0 LOQ=0.01 mg/kg
Chevallier, E. Coyote 2) Npt Whole plant 1.43 0.29 0.09 7 for E.thofumesa@e
(2012) applicable and its metabolites
BPL 11/380/GC 3) 13.09.2011 Whole plant | 0.02 | 0.02 <001 | 28 |ip all matrices;
BPL11/380/GC- Leaves with top <0.01 <0.01 <0.01 96 LOD=0.003 mg/kg
02-NL, Plot T3 Root <0.01 <0.01 <0.01 96 for Ethofumesate
6595 CJ Ottersum - and its metabolites
Limburg— NL Leaves with top <0.01 | <0.01 <0.01 125 1in all matrices
Root <0.01 | <0.01 <0.01 125
KCA 6.3.1/05, Sugar beet,| 1) 25.03.2011 1024 313 327 30.04.2011 BBCH 14  Leaves withtgp.01 | <0.01 <0.01 136 LOQ=0.01 mg/kg
Chevallier, E. Rubens 2) Not Root <001 | <001 <0.01 136 | for Ethofumesate
(2012) applicable and its metabolites
BPL 11/380/GC 3) 13.09.2011 in all matrices;
BPL11/380/GC- LOD=0.003 mg/kg
03-BE, Plot T3 for Ethofumesate
3473 Waanrode and its metabolites
Brabant — BE in all matrices
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Reference no. Commodity | Date of Application rate per Dates of Growth Portion Residues [mg/kg] DALA | Remark
Report no Variety 1) sowing or |treatment treatment(s) |stage at analysed [days]
Location planting (5 g, water |a.s. or no. of last a.s. Sumof |NC8493
including Postal 2) flowering [g/ha] |[L/ha] |[g/hL] treatment(s) |treatment NC20645
code 3) harvest and last date and
NC9607

KCA 6.3.1/05, |Sugar beet,| 1) 23.03.20111004 307 327 30.04.2011 BBCH 14  Whole plant 49.0 921. 0.74 0 LOQ=0.01 mg/kg
Chevallier, E. Bernadette | 2) Not Whole plant 4.78 0.38 0.25 6 for Ethofumesate
(2012) applicable and its metabolites
BPL 11/380/GC 3) 13.09.2011 Whole plant | 0.03 | 0.04 0.01 | 26 |jp all matrices:
BPL11/380/GC- Leaves with top <0.01 <0.01 <0.01 87 LOD=0.003 mg/kg
04-BE, Plot T3 Root <0.01 <0.01 <0.01 87 for Ethofumesate
3870 Opheers - and its metabolites
Limburg— BE Leaves with top <0.01 | <0.01 <0.01 136 |in all matrices

Root <0.01 <0.01 <0.01 136

Residue data summary from supervised trials of Ethfumesate on sugar beets in Northern Europe, analysbf residues of Ethofumesate and Ethofumesate-2tke

(NC 9607, includes free and conj

ugated NC 20645)

Reference no. Commodit | Date of Application rate per Dates of Growth Portion Residues [mg/kg] | DALA |Remark
Report no y 1) sowing or |treatment treatment(s) |stage at last |analysed [days]
Location including | Variety planting |4 ¢. water las. or no. of treatment as. Sum of
Postal code 2) flowering lg/ha] |[L/ha] |[g/hL] treatment(s) NC20645
3) harvest and last date and
NC9607
KCA 6.3.1/06, Sugar beetg,1) 25.03.2003261.23 | 248 25.04.2003 BBCH 12 Whole plants | 35.1 0.26 0 LOQ=0.02 mg/kg for
Waalkens, W.M. | Cyntia 531.81 | 252 07.05.2003 BBCH 14 Whole plants | <0.02 | <0.02 20 |ethofumesate and
and Hamberger, R ethofumesate-2-keto in
(2005a) Whole plants <0.006| <0.006 43 matrices:
R03-16-NF-08 Whole plants <0.006| <0.006 90
EP?-lGS-Ol Leafand top | <0.006 <0.006 | 173
N Root <0.006| <0.006 | 173
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Reference no. Commodit | Date of Application rate per Dates of Growth Portion Residues [mg/kg] | DALA |Remark
Report no y 1) sowing or |treatment treatment(s) |stage at last |analysed [days]
Location including | Variety planting |44 water las. or no. of treatment as. Sum of
Postal code 2) flowering [g/ha] |[L/ha] | [g/hL] treatment(s) NC20645
3) harvest and last date and
NC9607

KCA 6.3.1/06, Sugar beetsg,1) 18.03.2003278.9 | 264 22.05.2003 BBCH 12 Whole plants 26.9 0.76 0 LOQ=0.02 mg/kg for
Waalkens, W.M. | Guépard 536.7 |254 27.05.2003 BBCH 14 Whole plants | 0.02 <0.006 | 21 |ethofumesate and
and Hamberger, R ethofumesate-2-keto in a
(2005a) Whole plants | <0.006] <0.006 42 matrices:
R03-16-NF-08 Whole plants | <0.006] <0.006 91
503(’3-16?:-32, t Leafandtop | <0.006 <0.006 | 120

e Gault Sain
Denis Root <0.006 | <0.006 120
N-F
KCA 6.3.1/07, Sugar beetg,1) 22.03.2003275.99 | 262 24.04.2003 BBCH 12 Leaf and top <0.006f <0.006 142 LOQ=0.02 mg/kg for
Waalkens, W.M. | Santesse 527.33 | 250 05.05.2003 BBCH 14 Root <0.02 | <0.006 | 142 |ethofumesate and
and Hamberger, R ethofumesate-2-keto in al
(2005b) matrices;
R03-16-NF-09
R03-169-01
Angeren
NL
KCA 6.3.1/07, Sugar beetg,1) 12.03.2003265.4 |252 17.04.2003 BBCH 12 Leaf and top <0.006 <0.006 146 LOQ=0.02 mg/kg for
Waalkens, W.M. |Baccara 548.1 |260 01.05.2003 BBCH 16 Root <0.006| <0.006 146 |ethofumesate and
and Hamberger, R ethofumesate-2-keto in al
(2005b) matrices;
R03-16-NF-09
R03-169-02
Esbarres
N-F
KCA 6.3.1/08, Sugar beets,1) 31.03.2004 258.85 | 248 04.05.2004 BBCH 12 Whole plants | 30.0 0.08 0 LOQ=0.02 mg/kg for
Waalkens, W.M. | Shakira 522.40 | 250 17.05.2004 BBCH 14-15 [\whole plants <0.006] <0.006 21 ethofumesate and
and Hamberger, R ethofumesate-2-keto in
(2005¢) Whole plants | <0.006] <0.006 42 matrices:
R04-16-NF-08 Whole plants <0.006| <0.006 90
5033-168-01 Leafandtop | <0.006 <0.006 | 134
e Root <0.006| <0.006 | 134
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Reference no. Commodit | Date of Application rate per Dates of Growth Portion Residues [mg/kg] | DALA |Remark
Report no y 1) sowing or |treatment treatment(s) |stage at last |analysed [days]
Location including | Variety planting |44 water las. or no. of treatment as. Sum of
Postal code 2) flowering [g/ha] |[L/ha] | [g/hL] treatment(s) NC20645

3) harvest and last date and

NC9607

KCA 6.3.1/08, Sugar beets,1) 27.03.2004 280.79 | 269 29.04.2004 BBCH 12 Whole plants | 35.0 0.12 0 LOQ=0.02 mg/kg for
Waalkens, W.M. | Monarch 596.84 | 261 05.05.2004 BBCH 14 Whole plants | <0.006] <0.006 | 21 ethofumesate and
and Hamberger, R ethofumesate-2-keto in a
(2005¢) Whole plants | <0.006] <0.006 42 matrices:
R04-16-NF-08 Whole plants | <0.006| <0.006 90
R04-168-02 Leafandtop | <0.006 <0.006 | 166
',\TCth en Artois Root <0.006| <0.006 | 166
KCA 6.3.1/09, Sugar beetg,1) 02.04.2004264.60 |253 03.05.2004 BBCH 12 Leaf and top <0.006| <0.006 135 LOQ=0.02 mg/kg for
Waalkens, W.M. | Pursan 536.34 | 257 17.05.2004 BBCH 14-15 | Rgot <0.006| <0.006 135 |ethofumesate and
and Hamberger, R ethofumesate-2-keto in al
(2005d) matrices;
R04-16-NF-09
R04-169-01
Angeren
NL
KCA 6.3.1/09, Sugar beets,1) 30.03.2004283.01 |271 06.05.2004 BBCH 12 Leaf and top <0.006/ <0.006 155 LOQ=0.02 mg/kg for
Waalkens, W.M. | Crocodile 545.26 | 261 17.05.2004 BBCH 14 Root <0.006| <0.006 155 |ethofumesate and
and Hamberger, R ethofumesate-2-keto in
(2005d) matrices;
R04-16-NF-09
R04-169-02
Houdilcourt
N- F
KCA 6.3.1/10, Sugar beet,| 1) 15.05.2000229 298 09.06.2000 BBCH 12 Leaf and top <0.004f <0.004 91 LOQ=0.02 mg/kg for
Anspach, T. (2001) Fox 2) no 292 305 23.06.2000 BBCH 14 Root <0.004| <0.004 91 ethofumesate and
AND-0004 flowering 289 302 07.07.2000 BBCH 18 ethofumesate-2-keto in al
FR 20/00/50 3) 06.10.200( matrices;
02692 Gnaschwitz
DE
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Reference no. Commodit | Date of Application rate per Dates of Growth Portion Residues [mg/kg] | DALA |Remark
Report no y 1) sowing or |treatment treatment(s) |stage at last |analysed [days]
Location including | Variety planting |44 water las. or no. of treatment as. Sum of
Postal code 2) flowering [g/ha] |[L/ha] | [g/hL] treatment(s) NC20645

3) harvest and last date and

NC9607

KCA 6.3.1/10, Sugar beet,| 1) 17.04.2000 230 300 06.05.2000 BBCH 12 Leaf and top <0.004 <0.004 138 LOQ=0.02 mg/kg for
Anspach, T. (2001) Ascona 2) no 294 307 18.05.2000 BBCH 16 Root <0.004| <0.004 138 |ethofumesate and
AND-0004 flowering 297 310 24.05.2000 BBCH 18 ethofumesate-2-keto in al
FR 20/00/70 3) 09.10.200d matrices;
04668
Motterwitz
DE
KCA 6.3.1/10, Sugar beet,| 1) 14.04.2000 230 300 10.05.2000 BBCH 12 Leaf and top <0.004{ <0.004 121 LOQ=0.02 mg/kg for
Anspach, T. (2001) Helix 2) no 286 307 23.05.2000 BBCH 16 Root <0.004| <0.004 121 |ethofumesate and
AND-0004 flowering 286 310 30.05.2000 BBCH 19 ethofumesate-2-keto in al
AR 0003 3) 28.09.200( matrices;
Velen-Ramsdorf,
Westphalia
DE
KCA 6.3.1/10, Sugar beet,| 1) 04.04.2000 231 301 01.05.2000 BBCH 12 Leaf and top <0.004{ <0.004 107 LOQ=0.02 mg/kg for
Anspach, T. (2001) Ascona 2) no 294 307 11.05.2000 BBCH 14-16 | Rgot <0.004| <0.004 107 |ethofumesate and
AND-0004 flowering 292 304 23.05.2000 BBCH 16-18 ethofumesate-2-keto in al
AC/00/59 3) 07.09.200d matrices;
16833 Lentzke
DE

Residue data summary from supervised trials of Ethfumesate on sugar beets in Northern Europe, analyspf residues of Ethofumesate. Ethofumesate "free*Reto

(NC 9607) and Ethofumesate "conjugated"-2-keto (=anjugated NC 20645). Free NC 20645 has been inclubie the results for its conju

ate.

Reference no. | Commodity |Date of Application rate per Dates of Growth Portion analysed| Residues [mg/kg] DALA |Remark

Report no Variety 1) sowing or |treatment treatment(s) | stage at last [days]

Location planting |5« water la.s. or no. of treatment as. NC9607 | NC20645

including 2) flowering lg/ha] |[L/ha] |[g/hL] treatment(s) conjugated

Postal code 3) harvest and last date

KCA 6.3.1/11, |Sugar Beet |1) 16.03.20101040 208 22.04.2010 0 Whole plant with/d n/d n/d 56 LOQ=0.05 mg/kg
Tandy, R. BEAVA 2) not roots

(2013) Carissma | applicable Whole plant with| n/d n/d n/d 62

S10-00258 3) 17.06.201( roots
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Reference no. | Commodity |Date of Application rate per Dates of Growth Portion analysed| Residues [mg/kg] DALA |Remark

Report no Variety 1) sowing or |treatment treatment(s) | stage at last [days]

Location planting [4. water la.s. or no. of treatment as. NC9607 | NC20645

including 2) flowering [g/ha] |[L/ha] |[g/hL] treatment(s) conjugated

Postal code 3) harvest and last date

S10-00258-01 23.06.2010 Whole plant with | n/d n/d n/d 76

PE6 OSY, 07.07.2010 roots

Thorney, _ 15.09.2010 Leaves with tops| n/d n/d n/d 146

Cambridgeshire, 22.09.2010

UK Roots n/d n/d n/d 146
Leaves with tops| n/d n/d n/d 153
Roots n/d n/d n/d 153

KCA 6.3.1/11, |Sugar Beet |1) 16.03.20101070 107 17.06.2010 14-18 Whole plant wjtt5.20 | <0.05 0.73 0 LOQ=0.05 mg/kg

Tandy, R. BEAVA 2) not roots

(2013) Carissma | applicable Whole plant with|6.23 | <0.05 | 3.90 6

S10-00258 3) 17.06.2010 roots

S10-00258-01 23.06.2010 -

PE6 OSY, 07.07.2010 Whole plant with| 0.08 n/d 1.32 20

Thorney, 15.09.2010 roots

Cambridgeshire, 22.09.2010 Leaves with tops| n/d n/d n/d 20

UK Roots n/d n/d n/d 20
Leaves with tops| n/d n/d n/d 97
Roots n/d n/d n/d 97

KCA 6.3.1/11, |Sugar Beet |1) 16.03.2010200 100 02.06.2010 |BBCH 14- |Whole plant with|7.71 <0.05 4,94 0 LOQ=0.05 mg/kg

Tandy, R. BEAVA 2) not 388 97 10.06.2010 |18 roots

(2013) Carissma | applicable 400 100 17.06.2010 Whole plant with| 1.34 <0.05 265 6

$10-00258 3) 17.06.201( roots

S10-00258-01 23.06.2010 -

PE6 OSY, 07.07.2010 Whole plant with|[<0.05 | n/d 0.69 20

Thorney, 15.09.2010 roots

Cambridgeshire, 22.09.2010 Leaves with tops| n/d n/d n/d 20

UK Roots n/d n/d n/d 90
Leaves with tops| n/d n/d n/d 97
Roots n/d n/d n/d 97
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Reference no. | Commodity |Date of Application rate per Dates of Growth Portion analysed| Residues [mg/kg] DALA |Remark
Report no Variety 1) sowing or |treatment treatment(s) | stage at last [days]
Location planting [4. water la.s. or no. of treatment as. NC9607 | NC20645
including 2) flowering [g/ha] |[L/ha] |[g/hL] treatment(s) conjugated
Postal code 3) harvest and last date
KCA 6.3.1/11, |Sugar Beet |1) 25.03.20101015 203 22.04.2010 0 Whole plant with/d n/d n/d 56 LOQ=0.05 mg/kg
Tandy, R. BEAVA 2) not roots
(2013) bobcat applicable Whole plant with|n/d | n/d n/d 62
$10-00258 3) 17.06.201( roots
S10-00258-02 23.06.2010 -
PE9 4BE, Little 07.07.2010 Whole plant with| n/d n/d n/d 76
Casterton, 15.09.2010 roots
Cambridgeshire, 28.10.2010 Leaves with tops| n/d n/d n/d 146
UK Roots n/d n/d n/d 146
Leaves with tops| n/d n/d n/d 189
Roots n/d n/d n/d 189
KCA 6.3.1/11, |Sugar Beet |1) 25.03.20101100 110 16.06.2010 16 Whole plant wjth5.48 <0.05 0.68 1 LOQ=0.05 mg/kg
Tandy, R. BEAVA 2) not roots
(2013) bobcat applicable Whole plant with|3.56 | <0.05 | 2.77 7
S10-00258 3) 17.06.2010 roots
S10-00258-02 23.06.2010 -
PE9 4BE, Little 07.07.2010 Whole plant with| 0.29 <0.05 2.77 21
Casterton, 15.09.2010 roots
Cambridgeshire, 28.10.2010 Leaves with tops| n/d n/d n/d 91
UK Roots n/d n/d n/d 91
Leaves with tops| n/d n/d n/d 134
Roots n/d n/d n/d 134
KCA 6.3.1/11, |Sugar Beet |1) 25.03.2010200 100 02.06.2010 |18 Whole plant with 2.88 <0.05 3.93 1 LOQ=0.05 mg/kg
Tandy, R. BEAVA 2) not 452 113 10.06.2010 roots
(2013) bobcat applicable 408 102 16.06.2010 Whole plant with| 0.65 <0.05 4.05 7
$10-00258 3) 17.06.201( roots
S10-00258-02 23.06.2010 -
PE9 4BE, Little 07.07.2010 Whole plant with| <0.05 | n/d 1.96 21
Casterton, 15.09.2010 roots
Cambridgeshire, 28.10.2010 Leaves with tops| n/d n/d n/d 91
UK Roots n/d n/d n/d 91
Leaves with tops| n/d n/d n/d 134
Roots n/d n/d n/d 134
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Reference no. | Commodity |Date of Application rate per Dates of Growth Portion analysed| Residues [mg/kg] DALA |Remark
Report no Variety 1) sowing or |treatment treatment(s) | stage at last [days]
Location planting 15 g water |a.s. or no. of treatment a.s. NC9607 | NC20645
including 2) flowering [g/ha] |[L/ha] |[g/hL] treatment(s) conjugated
Postal code 3) harvest and last date
KCA 6.3.1/11, |Sugar Beet |1) 15.04.20101000 200 20.04.2010 BBCH 5 Leaves withtops n/d| d n/ n/d 141 LOQ=0.05 mg/kg
-(rzag]ldg,y)' R. EEAVA 2) nlc_)t b Roots n/d n/d n/d 141

aracen applicable
S10-00258 3;) F())8.9.201O Leaves with tops| n/d n/d n/d 206
S10-00258-03 12.11.2010 Roots n/d n/d n/d 206
CO07 8SD, Little
Bentley, Essex,
UK
KCA 6.3.1/11, |Sugar Beet |1) 15.04.2010996 99.6 10.06.2010 BBCH 18| Leaveswithtops n/d| /d n n/d 90 LOQ=0.05 mg/kg
2-2%‘1‘]'33’)' R. zgg\éeAn 2) nlc')éable Roots n/d n/d n/d 90

i

S10-00258 3;3 38.9.2010 Leaves with tops| n/d n/d n/d 155
S10-00258-03 12.11.2010 Roots n/d n/d n/d 155
CO07 8SD, Little
Bentley, Essex,
UK
KCA 6.3.1/11, |Sugar Beet |1) 15.04.2010202 101 27.05.2010 |BBCH 18 | Leaves with tops n/d n/d n/d 90 LOQ=0.05kyg
Tandy, R. BEAVA 2) not 416 104 03.06.2010 Roots n/d n/d n/d 90
(2013) Saracen applicable |404 101 10.06.2010 -
S10-00258 3) 08.9.2010 Leaves with tops| n/d n/d n/d 155
S10-00258-03 12.11.2010 Roots n/d n/d n/d 155
CO07 8SD, Little
Bentley, Essex,
UK
KCA 6.3.1/11, |Sugar Beet |1) 07.04.20101015 203 20.04.2010 5 Leaves with tops n/d n/d n/d 142 LOQ=0.05 mg/kg
-(rzag]ldg,y)' R. EEIﬁ'VAh 2) nlc_)t b Roots n/d n/d n/d 142

ullfinc applicable
S10-00258 3;) I[())9.09_201( Leaves with tops| n/d n/d n/d 204
S10-00258-04 10.11.2010 Roots n/d n/d n/d 204
IP21 4BQ,
Thrandeston,
Suffolk, UK
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Reference no. | Commodity |Date of Application rate per Dates of Growth Portion analysed| Residues [mg/kg] DALA |Remark
Report no Variety 1) sowing or |treatment treatment(s) | stage at last [days]
Location planting [4. water la.s. or no. of treatment as. NC9607 | NC20645
including 2) flowering [g/ha] |[L/ha] |[g/hL] treatment(s) conjugated
Postal code 3) harvest and last date
KCA 6.3.1/11, |Sugar Beet |1) 15.04.20101010 101 10.06.2010 18 Leaves with tops n/d n/d d n/ 91 LOQ=0.05 mg/kg
gg‘ld%' R. gElﬁ_VAh 2) nlc_)t b Roots n/d n/d n/d 91
ullfinc applicable
S$10-00258 3;) I[())8.09_201( Leaves with tops| n/d n/d n/d 153
S10-00258-04 12.11.2010 Roots n/d n/d n/d 153
IP21 4BQ,
Thrandeston,
Suffolk, UK
KCA 6.3.1/11, |Sugar Beet |1) 15.04.2010196 98 27.05.2010 |18 Leaves with topg§ n/d n/d n/d 91 LOQ=0.05 mg/k
Tandy, R. BEAYA 2) th 396 99 02.06.2010 Roots n/d n/d n/d 91
(2013) Bullfinch applicable |404 101 10.06.2010 -
S$10-00258 3) 08.09.201( Leaves with tops| n/d n/d n/d 153
S10-00258-04 12.11.2010 Roots n/d n/d n/d 153
IP21 4BQ,
Thrandeston,
Suffolk, UK
KCA 6.3.1/11, |Sugar Beet |1) 25.03.20101020 102 15.07.2010 18 Whole plant wit6.78 n/d 0.33 0 LOQ=0.05 mg/kg
Tandy, R. BEAVA 2) not roots
(2013) Bobcat applicable Whole plant with|0.75 | n/d 0.92 7
S10-00258 3) 15.07.201( roots
S10-00258-09 22.07.2010 -
PE9 4BE, Little 05.08.2010 Whole plant with| 0.11 n/d 1.33 21
Casterton, 13.10.2010 roots
Cambridgeshire, 28.10.2010 Leaves with tops| n/d n/d n/d 90
UK Roots n/d n/d n/d 90
Leaves with tops| n/d n/d n/d 105
Roots n/d n/d n/d 105
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Reference no. | Commodity |Date of Application rate per Dates of Growth Portion analysed| Residues [mg/kg] DALA |Remark
Report no Variety 1) sowing or |treatment treatment(s) | stage at last [days]
Location planting [4. water la.s. or no. of treatment as. NC9607 | NC20645
including 2) flowering [g/ha] |[L/ha] |[g/hL] treatment(s) conjugated
Postal code 3) harvest and last date
KCA 6.3.1/11, |Sugar Beet |1) 25.03.2010206 103 02.07.2010 |18 Whole plant with| 4.90 n/d 1.83 0 LOQ=0.05 mg/kg
Tandy, R. BEAVA 2) not 432 108 09.07.2010 roots
(2013) Bobcat applicable 412 103 15.07.2010 Whole plant with|0.13 n/d 215 7
$10-00258 3) 15.07.201( roots
S10-00258-09 22.07.2010 -
PE9 4BE, Little 05.08.2010 Whole plant with|{ <0.05 | n/d 0.87 21
Casterton, 13.10.2010 roots
Cambridgeshire, 28.10.2010 Leaves with tops| n/d n/d n/d 920
UK Roots n/d n/d n/d 90
Leaves with tops| n/d n/d n/d 105
Roots n/d n/d n/d 105
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Residue data summary from supervised trials of Ethfumesate on sugar beets in Southern Europe, analgsif residues of Ethofumesate and Ethofumesate-2ike
(NC 9607, includes free and conjugated NC 20645)

Reference no. | Commodity | Date of Application rate per Dates of Growth Portion Residues [mg/kg] | DALA |Remark

Report no Variety 1) sowing or|treatment treatment(s) | stage at analysed [days]

Location planting |5 water |a.s. or no. of last as. NC 9607

including Postal 2) flowering lg/ha] |[L/ha] | [g/hL] treatment(s) | treatment

code 3) harvest and last date

KCA 6.3.1/12, |Sugar beets| 1) 274.3 |260 24.04.2003 |BBCH 12 |Leafandtop| <0.006 <0.006 165 LOQ=0.02 mg/kg firofumesate
Waalkens, W.M.,| Alama 10.03.2003 [562.4 |267 02.05.2003 |BBCH 14 [Rqot <0.006| <0.006 165 |@and Ethofumesate-2-keto in all
Hamberger, R. matrices;

(2005¢)

R03-16-SP-06

R03-166-01

Rodezno

ES

KCA 6.3.1/13, |Fodder 1) 260.0 |251 10.05.2003 |BBCH 12 |Whole plants| 23.3 0.22 0 LOQ=0.02 mg/kg for Ethodgate
Waalkens, W.M. | beets, 15.04.2003 |524.8 |249 21.05.2003 [BBCH 14 [\wnole plants| <0.006] <0.006 21 and Ethofumesate-2-keto in all
Hamberger, R. |Boléro matrices;

(2005f) Whole plants| <0.02 | <0.006 42

R03-16-FR-07 Whole plants| <0.006] <0.006 90

5_0?:167-01 Leafand top | <0.006| <0.006 | 146

op Root <0.006| <0.006 | 146
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Residue data summary from supervised trials of Ethfumesate on sugar beets in Southern Europe, analgsif residues of Ethofumesate, sum of NC20645 and
NC9607 (expressed as NC9607), and NC8493 (the amsi#dyincludes the free and conjugated forms of NC2@6 and NC8493)

D

D

Reference no. | Commodit | Date of Application rate per Dates of Growth Portion Residues [mg/kg] DALA | Remark
Report no y 1) sowing or |treatment treatment(s) |stage at analysed [days]
Location Variety planting |5 water la.s. or no. of last as. sum of | NC8493
including Postal 2) flowering [g/ha] |[L/ha] | [g/hL] treatment(s) |treatment NC20645
code 3) harvest and last date and
NC9607

KCA 6.3.1/14, |Sugar Beet|1) 22.03.2012937 283 331 25.05.2012| BBCH 18 Leaves with<0.01 | 0.01 0.01 90 LOQ=0.01 mg/kg for
Huaulmé, J.-M. |Isabella 2) Not top Ethofumesate and its
(2013b) KWS applicable ] RootS <001 | <0.01 <0.01 90 metabolites in all matrice
BPL12/435/GC 3) 30.09.2017 -
BPL12/435/GC- Leaves with |<0.01 | <0.01 <0.01 128
01-SP top
01213-Lantaron Roots <0.01 | <0.01 <0.01 128
Alava, ES
KCA 6.3.1/14, |Sugar Beet|1) 17.03.20121009 305 331 26.05.2012| BBCH 18 Whole plan2.4 0.40 1.52 0 LOQ=0.01 mg/kg for
Huaulmé, J.-M. | Sonja 2) Not with root Ethofumesate and its
(2013b) applicable ] Whole plants | 0.25 0.30 0.07 8 metabolites in all matrice
BPL12/435/GC 3) 02.10.2017 with root
BPL12/435/GC-
02-SP Whole plants [<0.01 | 0.04 <0.01 32
01428-Iruna de with root
Oca Leaves with |<0.01 | 0.03 <0.01 91
Alava top
ES Roots <0.01 | <0.01 | 0.01 91

Leaves with [<0.01 | <0.01 <0.01 128

top

Roots <0.01 | <0.01 <0.01 128
KCA 6.3.1/14, |Sugar Beet|1) 03.03.2012974 296 329 04.05.2012| BBCH 18 Leaves with<0.01 | 0.07 0.02 91 LOQ=0.01 mg/kg for
Huaulmé, J.-M. |Nektarine |2) Not top Ethofumesate and its
(2013b) applicable Roots <0.01 | <0.01 <0.01 91 metabolites in all matrice
BPL12/435/GC 3) 25.08.20172 -
BPL12/435/GC- Leaves with |<0.01 | 0.03 0.01 108
03-IT top
35040-Merlara Roots <0.01 | <0.01 <0.01 108
Veneto, IT

>1
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Reference no. | Commodit | Date of Application rate per Dates of Growth Portion Residues [mg/kg] DALA | Remark
Report no y 1) sowing or |treatment treatment(s) |stage at analysed [days]
!_ocatipn Variety pIanting as. water la.s. or no. of last as. Sumof |NC8493
including Postal 2) flowering [g/ha] |[L/ha] | [g/hL] treatment(s) |treatment NC20645
code 3) harvest and last date and
NC9607

KCA 6.3.1/14, |Sugar Beet|1) 28.02.2012979 298 329 04.05.2012| BBCH 18 Whole plantss.7 0.22 1.10 0 LOQ=0.01 mg/kg for
Huaulmé, J.-M. |Montana |2) Not with root Ethofumesate and its
(2013b) applicable Whole plants | 0.66 031 0.07 7 metabolites in all matrices;
BPL12/435/GC 3) 20.08.201% ;

with root
BPL12/435/GC-
04-IT Whole plants |<0.01 | 0.06 <0.01 32
37055-Ronco with root
allAdige Leaves with [<0.01 | 0.04 <0.01 90
Verona top
IT Roots <0.01 | <0.01 <0.01 90

Leaves with |<0.01 | 0.12 <0.01 108

top

Roots <0.01 | <0.01 <0.01 108

>1

Residue data summary from supervised trials of Ethiumesate on sugar beets in Southern Europe, analgsf residues of Ethofumesate, Ethofumesate "free“Reto
(NC 9607) and Ethofumesate "conjugated"-2-keto (=anjugated NC 20645). Free NC 20645 has been includie the results for its conjugate

Reference no. |Commodity |Date of Application rate per Dates of Growth Portion analysed | Residues [mg/kg] DALA | Remark
Report no Variety 1) sowing or |treatment treatment(s) |stage at [days]
Location planting a5 |water [as. |Orno.of jlast as. | NC9607| NC20645
including 2) flowering lg/ha] |[L/ha] | [g/hL] treatment(s) |treatment conjugate
Postal code 3) harvest and last date
KCA 6.3.1/11, |Sugar Beet |1) 18.03.20101035 207 01.04.2010 00-07 Whole plant with<0.05 | n/d 0.31 42 LOQ=0.05 mg/kg
Tandy, R. BEAVA 2) not roots
(2013) Rizor applicable Whole plantwith [n/d | n/d n/d 63
S10-00258 3) 13.05.2014 roots
S10-00258-05 03.06.2010 -
40054, Budrio, 12.08.2010 Leaves with tops n/d n/d n/d 133
Bologna 16.08.2010 Roots n/d n/d n/d 133
IT Leaves with tops n/d n/d n/d 137
Roots n/d n/d n/d 137
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Reference no. |Commodity |Date of Application rate per Dates of Growth Portion analysed | Residues [mg/kg] DALA | Remark
Report no Variety 1) sowing or |treatment treatment(s) |stage at [days]
Location planting 5 g water |as. |Orno.of last a.s. | NC9607| NC20645
including 2) flowering [g/ha] |[L/ha] |[g/hL] treatment(s) |treatment conjugate
Postal code 3) harvest and last date
KCA 6.3.1/11, |Sugar Beet |1) 26.06.2010915 183 02.04.2010 0 Leaves with tops n/d n/d n/d 124 LOQ=0.05 mg/kg
gg‘ldg;' R. EE'AEV@' 2) ”I(_)t b Roots nd | nd n/d 124
auletta applicable

S$10-00258 3§) B 4.08.201( Leaves with tops n/d n/d n/d 132
S10-00258-06 12.08.2010 Roots n/d n/d n/d 132
48017,
Conselice,
Ravenna, IT
KCA 6.3.1/11, |Sugar Beet |1) 10.04.20101000 200 13.04.2010 0 Whole plant with n/d n/d 0.09 63 LOQ=0.05 mg/kg
Tandy, R. BEAVA 2) not roots
(2013) Noelia applicable Whole plantwith [n/d | n/d n/d 69
$10-00258 3) 15.06.201( roots
S10-00258-07 21.06.2010
42212 05.07.2010 Whole plant with | n/d n/d n/d 83
Covarrubias, 13.09.2010 roots
Soria 15.10.2010 Leaves with tops n/d n/d n/d 153
ES Roots n/d | n/d n/d 153

Leaves with tops n/d n/d n/d 185

Roots n/d n/d n/d 185
KCA 6.3.1/11, |Sugar Beet |1) 07.04.20101050 210 09.04.2010 0 Leaves with tops n/d n/d n/d 143 LOQ=0.05 mg/kg
gg‘ldg;' R. EEAVtA 2) ”I(_)t b Roots nd | nd n/d 143

mestina | applicable

S$10-00258 3§) 20.08.201( Leaves with tops n/d n/d n/d 189
S10-00258-08 15.10.2010 Roots n/d n/d n/d 189
42392,
Velamazan,
Soria, ES
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Reference no. |Commodity |Date of Application rate per Dates of Growth Portion analysed | Residues [mg/kg] DALA | Remark
Report no Variety 1) sowing or |treatment treatment(s) |stage at [days]
Location planting |5 water |a.s. or no. of last as. | NC9607| NC20645
including 2) flowering [g/ha] |[L/ha] |[g/hL] treatment(s) |treatment conjugate
Postal code 3) harvest and last date
KCA 6.3.1/11, |Sugar Beet 1) 07.11.20101040 208 15.11.2010 0 Whole plants wit0.12 | n/d <0.05 71 LOQ=0.05 mg/kg
Tandy, R. BEAVA 2) n.a. roots
(2013) Newton 3) 25.01.2011 Whole plants with |n/d | n/d nid 79
$10-00258 02.02.2011 roots
S10-00258-10 15.02.2011 -
Lebrija, ES 26.04.2011 Whole plants with | n/d n/d n/d 92
23.06.2011 roots
Leaves with tops n/d n/d n/d 162
Roots n/d n/d n/d 162
Leaves with tops n/d n/d n/d 220
Roots n/d n/d n/d 220
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Representative rotational crops (leafy crop, root mp and cereals) — Ethofumesate Task Force
Lettuce — T' rotation

Study application | Date of Application rate Dates of Growth Portion Residues (mg/kg) DALT/ | Remarks

Trial No.; on target 1) Sowing or per treatment treatment(s) |stage at analysed PHI

Plot crop planting kg Water |kg or no. of last as. NC 9607 |(days)

Location incl. 2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment

postal code Commodity |3) Harvest and last date

[/ Variety 4) Transplanting

10-2501 Soil/ 1.0 300 0.333 | 07.06.2010/0 head 0.02 |0.01 46 Soil characteristics:

10-2501-02 <0.01 <0.01 60 soil texture: Clay;

10-2501-02-T- | Lettuce 1) 02.07.2010 5H$r%2mc c56

1B Lucan 2 o1 -

1681 ND Butterhead LOQ: 0.01 mgfkg

Zwaagdijk variety Plant-back interval 25

NL days

10-2501 Soil/ 1.0 300 0.333 | 15.04.2010/0 head <0.01|<0.01 62 Soil characteristics:

10-2501-03 <0.01 <0.01 76 soil texture: Sandy Loam

10-2501-03-T- | Lettuce 1) 14.05.2010 g“g%-gnic c 1o

1B Genti Lina 2 o1 -

40128 Bologna | Loose leaf LOQ: 0.01 mgfkg

IT variety Plant-back interval 29
days

10-2501 Soil/ 1.0 300 0.333 | 21.10.2010/0 head 0.01 |<0.01 131 Soil characteristics:

10-2501-04 <0.01 <001 145 soil texture: Sandy clay

10-2501-04-T- | Lettuce 1) 16.11.2010 g“g%-;‘mc 09

1B Filipo Loose o Or o

41310 Brenes | leaf variety LOQ: 0.01 mgfkg

Sevilla Plant-back interval 26

ES days

10-2501 Soil/ 1.0 300 0.333 | 24.03.2010/0 head <0.01|<0.01 82 Soil characteristics:

10-2501-05 <0.01 <0.01 96 soil texture: Sandy Loam

10-2501-05-T- | Lettuce 1) 19.04.2010 g“g%;‘mc c 16

1B Argentinos 0 Or s

51399 BurscheidlLoose leaf LOQ:0.01 mgrkg

DE variety Plant-back interval 26
days
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Study application | Date of Application rate Dates of Growth Portion Residues DALT/ |Remarks

Trial No.; on target 1) Sowing or per treatment treatment(s) |stage at analysed (mg/kg) PHI

Plot crop planting kg Water |kg or no. of last succeeding as. NC 9607 | (days)

Location incl. 2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment | crop

postal code Commodity / | 3) Harvest and last date

Year of Trial | Variety 4) Transplanting

10-2501 Beet, sugar |1) 14.04.2010 1.0 300 0.333] 03.06.2010/0Six leaves |head <0.01 <0.01 88 LOQ: 0.01 mg/kg
10-2501-02 Heron/ unfolded <0.01 <0.01 102

10-2501-02-T- [ ettuce 1) 30.07.2010 Plant-back interval 57
2B Lucan days

1681 ND, Butterhead

Zwaagdijk variety

NL

10-2501 Beet, sugar |1) 01.04.2010 1.0 300 0.333] 17.05.2010/QEight head <0.01 <0.01 157 LOQ: 0.01 mg/kg
10-2501-03 Houston/ leaves <0.01 <0.01 171

10-2501-03-T- [ gttyce 1) 16.09.2010 unfolded

2B Palomis Plant-back interval 122
40128 Bolognal | gose leaf days

IT variety

10-2501 Beet, sugar |1) 19.11.2010 1.0 300 0.333| 23.02.2011/p Eight |head <0.01 |<0.01 378 LOQ: 0.01 mg/kg
10-2501-04 Barbate/ leaves <0.01 <0.01 392

10-2501-04-T- [ attuce unfolded Plant-back interval 259
28 Carolus 1) 09.11.2011 days

41310 Brenes || gose leaf

Sevilla variety

ES

10-2501 Beet, sugar |1) 13.04.2010 1.0 300 0.333| 28.05.2010/0 Sixdea | head <0.01 |<0.01 124 LOQ: 0.01 mg/kg
10-2501-05 Wiiliam/ unfolded <0.01 <0.01 138

0-2501-05-T- || ettuce Plant-back interval 77
2B Aleppo Loose 1) 13.08.2010 days

51399 ) leaf variety

Burscheid

DE
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Ethofumesate

Lettuce — 39 rotation

Volume 3 — B.7 (AS)

Study application on | Date of Application rate Dates of Growth Portion Residues DALT/ |Remarks
Trial No.; target crop 1) Sowing or per treatment treatment(s) |stage at analysed (mg/kg) PHI
Plot planting kg Water |kg or no. of last succeeding as. NC 9607 | (days)
Location incl. | Commaodity / |2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment |crop
postal code Variety 3) Harvest and last date
Year of Trial 4) Transplanting
10-2501 Beet, sugar |1) 14.04.2010 1.0 300 0.333] 03.06.2010/0Six leaves |head <0.01 <0.01 351 (LOQ: 0.01 mg/kg
10-2501-02 Heron/ unfolded <0.01 <0.01 365
10-2501-02-T- [ attuce
3B Lucan l) 21.04.2011 Plant-back interval 322
1681 ND Butterhead days
Zwaagdijk variety
NL
10-2501 Beet, sugar |1) 01.04.2010 1.0 300 0.333 | 17.05.2010/0|Eight head <0.01 |<0.01 387 LOQ: 0.01 mg/kg
10-2501-03 Houston/ leaves <0.01 <0.01 401
10-2501-03-T- unfolded
3B Lettuce 1) 06.05.2011 Plant-back interval 354
40128 Bologna Gentile days
IT Funride Loose|
leaf variety
10-2501 Beet, sugar |1) 19.11.2010 1.0 300 0.333 | 23.02.2011/0 Eight head <0.01 |<0.01 419 LOQ: 0.01 mg/kg
10-2501-04 Barbate/ leaves <0.01 <0.01 434
10-2501-04-T- unfolded
3B Lettuce 1) 19.01.2012 Plant-back interval 330
41310 Brenes | Carolus Loose days
Sevilla leaf variety
ES
10-2501 Beet, sugar |1) 13.04.2010 1.0 300 0.333 | 28.05.2010/0 Six leavesdiead <0.01 <0.01 354 LOQ: 0.01 mg/kg
10-2501-05 Williams/ unfolded <0.01 <0.01 368
10-2501-05-T-
3B Lettuce 1) 13.04.2011 Plant-back interval 320
51399 Aleppo Loose days
Burscheid leaf variety
DE
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Ethofumesate

Carrots — 1 rotation

Volume 3 — B.7 (AS)

Study application | Date of Application rate Dates of Growth Portion Residues DALT/ |Remarks

Trial No.; on target 1) Sowing or per treatment treatment(s) |stage at analysed (mg/kg) PHI

Plot crop planting kg Water |kg or no. of last succeeding as. NC 9607| (days)

Location incl. 2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment | crop

postal code Year| Commodity/ | 3) Harvest and last date

of Trial Variety 4) Transplanting

10-2501 Soil/ 1) 04.06.2010 1.0 300 0.333| 10.05.2010/0 Leaf 0.03 <0.01 92 Soil characteristics:

10-2501-02 Carrot 0.03 <0.01 106 soil texture: Clay

10-2501-02-T-1A Nerja root 0.04 <0.01 |92 pHI6.9

1681 ND 0.02 <0.01 106 % organic C: 5.6

£ waagdik LOQ 0.01 mglkg
Plant-back interval 25
days

10-2501 Soil/ 1) 14.05.2010 |1.0 300 0.333 | 15.04.2010/0 Leaf 0.03 <0.01 140 Soil characteristics:

10-2501-03 Carrot 0.03 <0.01 154 soil texture: Sandy Loam

10-2501-03-T-1A Nantes- root 0.02 <0.01 (140 |PH:80

40128 Bologna | Clodia 0.03 <001 |154 |%organicC:19

al LOQ 0.01 mg/kg
Plant-back interval 29
days

10-2501 Soil/ 1) 16.11.2010 300 0.333 21.10.2010/( Leaf 0.02 <0.01 201 Soil characteristics:

10-2501-04 Carrot 0.02 <0.01 216 soil texture: Sandy clay

10-2501-04-T-1A Coral root 0.03 <0.01 |201 |PH:84

41310 Brenes 002  |<0.01 |216 |*0roanicC:09

Eg"'"a LOQ 0.01 mg/kg
Plant-back interval 26 d

10-2501 Soil/ 1) 19.04.2010 300 0.333 24.03.2010/( Leaf <0.01 <0.01 100 Soil characteristics:

10-2501-05 Carrot <0.01 <0.01 114 soil texture: Sandy Loam

10-2501-05-T-1A Cesta root <0.01 [<0.01 |100 |PH:64

51399 Burscheid <001 [<0.01 |114 |%organicC:16

DE

LOQ 0.01 mg/kg
Plant-back interval 26 d
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Ethofumesate

Carrots — 2" rotation

Volume 3 — B.7 (AS)

Study application | Date of Application rate Dates of Growth Portion Residues DALT/ |Remarks

Trial No.; on target 1) Sowing or per treatment treatment(s) |stage at analysed (mg/kg) PHI

Plot crop planting kg Water |kg or no. of last succeeding as. NC 9607 | (days)

Location incl. 2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment | crop

postal code Year| Commodity/ |3) Harvest and last date

of Trial Variety 4) Transplanting

10-2501 Beet, sugar |1) 14.04.2010 (1.0 300 0.333 | 03.06.2010/0 Six leavedeaf <0.01 <0.01 144 LOQ 0.01 mg/kg
10-2501-02 Heron/ unfolded <0.01 <0.01 158 Plant-back interval 54
10-2501-02-T-2A Carrot 1) 27.07.2010 root <0.01 <0.01 144 days

1681 ND Nerja <0.01 <0.01 158

Zwaagdijk

NL

10-2501 Beet, sugar |1) 01.04.2010 |1.0 300 0.333 | 17.05.2010/0| Eight leaf <0.01 <0.01 339 LOQ 0.01 mg/kg
10-2501-03 Houston/ leaves <0.01 <0.01 353

10-2501-03-T-2A Carrot 1) 15.09.2010 unfolded |root <0.01 <0.01 339 Plant-back interval 121
40128 Bologna |Nantes- <0.01 <0.01 353 days

IT Clodia

10-2501 Beet, sugar |1)19.11.2010 |1.0 300 0.333 | 23.02.2011/0 Eight leaf <0.01 <0.01 434 LOQ 0.01 mg/kg
10-2501-04 Barbate/ leaves <0.01 <0.01 448

10-2501-04-T-2A Carrot 1) 09.11.2011 unfolded |root <0.01 <0.01 434 Plant-back interval 259
41310 Brenes | Coral <0.01 <0.01 448 days

Sevilla

ES

10-2501 Beet, sugar |1) 13.04.2010 |1.0 300 0.333 | 28.05.2010/0 Six leaved eaf <0.01 <0.01 150 LOQ 0.01 mg/kg
10-2501-05 William/ unfolded <0.01 <0.01 164

10-2501-05-T-2A Carrot 1) 06.08.2010 root <0.01 <0.01 150 Plant-back interval 70
51399 Burscheid| Cestas <0.01 <0.01 164 days

DE
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Ethofumesate

Carrots — 3¢ rotation

Volume 3 — B.7 (AS)

Study application | Date of Application rate Dates of Growth Portion Residues DALT/ |Remarks

Trial No.; on target 1) Sowing or per treatment treatment(s) |stage at analysed (mg/kg) PHI

Plot crop planting kg Water |kg or no. of last succeeding as. NC 9607 | (days)

Location incl. 2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment | crop

postal code Year| Commodity/ |3) Harvest and last date

of Trial Variety 4) Transplanting

10-2501 Beet, sugar |1) 14.04.2010 (1.0 300 0.333 | 03.06.2010/0 | Six leaves |Leaf <0.01 <0.01 399 LOQ 0.01 mg/kg
10-2501-02 Heron unfolded <0.01 <0.01 413

10-2501-02-T-3A Carrot 1) 20.04.2011 root <0.01 <0.01 399 Plant-back interval 321
1681 ND Nerja <0.01 <0.01 413 days

Zwaagdijk

NL

10-2501 Beet, sugar |1) 01.04.2010 |1.0 300 0.333 | 17.05.2010/0 | Eight Leaf <0.01 <0.01 472 LOQ 0.01 mg/kg
10-2501-03 Houston leaves <0.01 <0.01 486

10-2501-03-T-3A Carrot 1) 06.05.2011 unfolded |root <0.01 <0.01 472 Plant-back interval 354
40128 Bologna |Nantes <0.01 <0.01 486 days

IT Clodia

10-2501 Beet, sugar |1)19.11.2010 |1.0 300 0.333 | 23.02.2011/0 Eight Leaf <0.01 <0.01 463 LOQ 0.01 mg/kg
10-2501-04 Barbate leaves <0.01 <0.01 477

10-2501-04-T-3A Carrot 1) 19.01.2012 unfolded |root <0.01 <0.01 463 Plant-back interval 330
41310 Brenes |Coral <0.01 <0.01 477 days

Sevilla

ES

10-2501 Beet, sugar |1) 13.04.2010 |1.0 300 0.333 | 28.05.2010/0 | Six leaves |Leaf <0.01 <0.01 396 LOQ 0.01 mg/kg
10-2501-05 William unfolded <0.01 <0.01 410

10-2501-05-T-3A Carrot 1) 13.04.2011 root <0.01 <0.01 396 Plant-back interval 320
51399 Burscheid| Cestas <0.01 <0.01 410 days

DE
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Ethofumesate

Cereals —  rotation

Volume 3 — B.7 (AS)

Study application | Date of Application rate Dates of Growth Portion Residues DALT/ |Remarks

Trial No.; on target 1) Sowing or per treatment treatment(s) |stage at analysed (mg/kg) PHI

Plot crop planting kg Water |kg or no. of last succeeding as. NC 9607 | (days)

Location incl. 2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment | crop

postal code Year| Commodity/ |3) Harvest and last date

of Trial Variety 4) Transplanting

10-2501 Soil/ 1) 11.10.2010 1.0 300 0.333| 08.09.2010/0 greatenal |<0.01 <0.01 226 Soil characteristics:

10-2501-02 Barley straw <0.01 <0.01 329 soil texture: Clay

10-2501-02-T-1Q Cervoise gHg%ZmC c5e

1681 ND o or¢ 9

Zwaagdijk LOQ: 0.01 mg/kg

NLO Plant-back interval 33
days

10-2501 Soil/ 1) 20.04.2010 1.0 300 0.333 25.03.2010/0 green material | <0.01 <0.01 64 Soil characteristics:

10-2501-03 Barley grain <0.01 <0.01 117 soil texture: Sandy Loam

10-2501-03-T-1@ Otis straw <0.01 [<0.01 117  |PH:80

40128 Bologna % organic C:1.9

al LOQ: 0.01 mg/kg
Plant-back interval 26
days

10-2501 Soil/ 1.0 300 0.333 21.10.2010/0 green material | <0.01 <0.01 134 Soil characteristics:

10-2501-04 Barley 1) 16.11.2010 grain <0.01 <0.01 242 soil texture: Sandy clay

10-2501-04-T-1Q Garbo straw <0.01 |<0.01 242 |pH:84

41310 Brenes % organic C: 0.9

Eg"'"a LOQ: 0.01 mg/kg
Plant-back interval 26
days

10-2501 Soil/ 1.0 300 0.333 | 24.03.2010/0 green mater|al0.01 <0.01 64 Soil characteristics:

10-2501-05 Barley 1) 19.04.2010 grain <0.01 <0.01 135 soil texture: Sandy Loam

10-2501-05-T-1@ Simba straw <0.01 |<0.01 135 g“i 6.4 16

51399 Burscheid| Summer o organic &.: 1.

DE variety

LOQ: 0.01 mg/kg
Plant-back interval 26
days
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Ethofumesate Volume 3 — B.7 (AS)

Cereals — 9 rotation

Study application Date of Application rate Dates of Growth Portion Residues DALT/ |Remarks

Trial No.; on target 1) Sowing or per treatment treatment(s) |stage at analysed (mg/kg) PHI

Plot crop planting kg Water |kg or no. of last succeeding as. NC 9607 | (days)

Location incl. 2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment | crop

postal code Commodity/ |3) Harvest and last date

Year of Trial Variety 4) Transplanting

10-2501 Beet, sugar |1) 14.04.2010 (1.0 300 0.333 | 03.06.2010/0 Six leavggreen material | <0.01 <0.01 327 LOQ: 0.01 mg/kg
10-2501-02 Heron/ unfolded |grain <0.01 <0.01 428

10-2501-02-T- | Wheat 1) 26.11.2010 straw <0.01 <0.01 428 Plant-back interval 176
2C Tatarus days

1681 ND

Zwaagdijk

NL

10-2501 Beet, sugar |1) 01.04.2010 (1.0 300 0.333 | 17.05.2010/0 Eight green material | <0.01 <0.01 311 LOQ: 0.01 mg/kg
10-2501-03 Houston/ leaves grain <0.01 <0.01 401

10-2501-03-T- | Wheat 1) 15.10.2010 unfolded |straw <0.01 <0.01 401 Plant-back interval 151
2C Mieti days

40128 Bologna

IT

10-2501 Beet, sugar |1)19.11.2010 |1.0 300 0.333 | 23.02.2011/0|Eight green material | <0.01 <0.01 322 (LOQ: 0.01 mg/kg
10-2501-04 Barbate/ leaves grain <0.01 <0.01 463

10-2501-04-T- | Wheat 1) 09.11.2011 unfolded |straw <0.01 <0.01 463 Plant-back interval 259
2C Semolero days

41310 Brenes

Sevilla

ES

10-2501 Beet, sugar |1) 13.04.2010 (1.0 300 0.333 | 28.05.2010/0|Six leaves |green material |<0.01 <0.01 311 LOQ: 0.01 mg/kg
10-2501-05 William/ unfolded |grain <0.01 <0.01 417

10-2501-05-T- | Wheat 1) 06.10.2010 straw <0.01 <0.01 417 Plant-back interval 131
2C Hermann days

51399 BurscheidWinter variety

DE
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Ethofumesate

Cereals — & rotation

Volume 3 — B.7 (AS)

Study application | Date of Application rate Dates of Growth Portion Residues DALT/ |Remarks
Trial No.; on target 1) Sowing or per treatment treatment(s) |stage at analysed (mg/kg) PHI
Plot crop planting kg Water |kg or no. of last succeeding as. NC 9607 | (days)
Location incl. 2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment | crop
postal code Year| Commodity/ |3) Harvest and last date
of Trial Variety 4) Transplanting
10-2501 Beet, sugar |1) 14.04.2010 |1.0 300 0.333 | 03.06.2010/0|Six leaves |green material |<0.01 <0.01 343 LOQ: 0.01 mg/kg
10-2501-02 Heron/ 1) 18.03.2011 unfolded |grain <0.01 <0.01 452
10-2501-02-T-3C Barley straw <0.01 <0.01 452 Plant-back interval 288
1681 ND Tripple days
Zwaagdijk
Netherlands
2010
10-2501 Beet, sugar |1) 01.04.2010 |1.0 300 0.333 | 17.05.2010/0 | Eight green material | <0.01 <0.01 354 LOQ: 0.01 mg/kg
10-2501-03 Houston/ 1) 25.02.2011 leaves grain <0.01 <0.01 417
10-2501-03-T-3C Barley unfolded |straw <0.01 <0.01 417 Plant-back interval 284
40128 Bologna | Otis days
Italy
2010
10-2501 Beet, sugar |1)19.11.2010 |1.0 300 0.333 | 23.02.2011/0 | Eight green material | <0.01 <0.01 414 LOQ: 0.01 mg/kg
10-2501-04 Houston/ leaves grain <0.01 <0.01 477
10-2501-04-T-3C Barley 1) 19.01.2012 unfolded |straw <0.01 <0.01 477 Plant-back interval 330
41310 Brenes | Garbo days
Sevilla, ES
10-2501 Beet, sugar |1) 13.04.2010 |1.0 300 0.333 | 28.05.2010/0|Six leaves |green material |<0.01 <0.01 311 LOQ: 0.01 mg/kg
10-2501-05 William/ 1) 06.10.2010 unfolded |grain <0.01 <0.01 417
10-2501-05-T-2C Wheat straw <0.01 <0.01 417 Plant-back interval 131
51399 Burscheid| Hermann days
DE Winter
variety
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Ethofumesate

Volume 3 — B.7 (AS)

Representative rotational crops (leafy crop, root mp and cereals) — UPL

Root vegetables

Study application | Date of Application rate Dates of Growth Portion Residues DALT/ |Remarks
Location incl. on target 1) Sowing or per treatment treatment(s) |stage at analysed (mg/kg) PHI
postal code Year| crop planting kg Water |kg or no. of last succeeding as. NC 9607 | (days)
of Trial 2) Flowering a.s./ha |(L/ha) |as./hL treatments treatment | crop

Commodity/ |3) Harvest and last date

Variety 4) Transplanting
697614 sugar beets 1.0 200 0.5 07/06/2012 |BBCH 14- |tops <0.01 <0.01 179 LOQ: 0.01 mg/kg
Haddenham, 4) 17/06/2012 16 roots <0.01 <0.01 179
CB63TC Carrots / Plant-back interval 40
UK Maestro days
2012
697614 Beet, sugar |4)08/05/2012 1.0 200 0.5 07/06/2012 |BBCH 14- |tops <0.01 <0.01 390 LOQ: 0.01 mg/kg
Haddenham, 16 roots <0.01 <0.01 390
CB63TC radish/ Plant-back interval 335
UK French days
2012 Breakfast
697614 Beet, sugar |4)29/06/2012 1.0 200 0.5 30/05/2012 |BBCH 16 | tops <0.01 <0.01 118 LOQ: 0.01 mg/kg
26857 Salerno, roots <0.01 <0.01 118
IT radish/ Plant-back interval 30
2012 Milano days
697614 Beet, sugar |4)28/08/2012 1.0 200 0.5 30/05/2012 |BBCH 16 | tops <0.01 <0.01 147 LOQ: 0.01 mg/kg
26857 Salerno, roots <0.01 <0.01 147
IT radish/ Plant-back interval 90
2012 Milano days
697614 Beet, sugar |4)30/04/2012 1.0 200 0.5 30/05/2012 |BBCH 16 | tops <0.01 <0.01 365 LOQ: 0.01 mg/kg
26857 Salerno, roots <0.01 <0.01 365
IT radish/ Plant-back interval 335
2012 Milano days
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Ethofumesate

Leafy vegetables

Volume

3-B.7 (AS)

Study application | Date of Application rate Dates of Growth Portion analysed| Residues DALT/ |Remarks
Location incl. on target 1) Sowing or per treatment treatment(s) |stage at succeeding crop | (mg/kg) PHI
postal code Year| crop planting kg Water |kg or no. of last as. NC 9607/ (days)
of Trial 2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment

Commodity/ |3) Harvest and last date

Variety 4) Transplanting
697614 sugar beets 1.0 200 0.5 07/06/2012 |BBCH 14- |immature leaves|<0.01 <0.01 79 LOQ: 0.01 mg/kg
Haddenham, 4) 18/07/2012 16 mature leaves |<0.01 <0.01 98
CB63TC Spinach / Plant-back interval 41
UK F1 days
2012 Mississippi
697614 sugar beets 1.0 200 0.5 07/06/2012 |BBCH 14- |immature leaves|<0.01 <0.01 343 LOQ: 0.01 mg/kg
Haddenham, 4) 18/09/2012 16 mature leaves |<0.01 <0.01 347
CB63TC Spinach / Plant-back interval 103
UK F1 days
2012 Mississippi
697614 sugar beets |4)08/05/2012 1.0 200 0.5 07/06/2012 |BBCH 14- |immature leaves|<0.01 <0.01 383 LOQ: 0.01 mg/kg
Haddenham, 16 mature leaves |<0.01 <0.01 389
CB63TC Spinach / Plant-back interval 335
UK F1 days
2012 Mississippi
697614 Beet, sugar |4)29/06/2012 1.0 200 0.5 30/05/2012 |BBCH 16 | immature leaves|{<0.01 <0.01 83 LOQ: 0.01 mg/kg
26857 Salerno, mature leaves |<0.01 <0.01 99
IT Spinach / Plant-back interval 30
2012 Liscia days
697614 Beet, sugar |4)28/08/2012 1.0 200 0.5 30/05/2012 |BBCH 16 | immature leaves <0.01 <0.01 135 LOQ: 0.01 mg/kg
26857 Salerno, mature leaves |<0.01 <0.01 147
IT Spinach / Plant-back interval 90
2012 Liscia days
697614 Beet, sugar |4)30/04/2012 1.0 200 0.5 30/05/2012 |BBCH 16 | immature leaves <0.01 <0.01 365 LOQ: 0.01 mg/kg
26857 Salerno, mature leaves |<0.01 <0.01 376
IT Spinach / Plant-back interval 335
2012 Liscia days
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Volume 3 — B.7 (AS)

Cereals
Study application | Date of Application rate Dates of Growth Portion analysed| Residues DALT/ |Remarks
Location incl. on target 1) Sowing or per treatment treatment(s) |stage at succeeding crop | (mg/kg) PHI
postal code Year| crop planting kg Water |kg or no. of last as. NC 9607/ (days)
of Trial 2) Flowering as./ha |(L/ha) |a.s./hL treatments treatment

Commodity/ |3) Harvest and last date

Variety 4) Transplanting
697614 sugar beets 1.0 200 0.5 04/03/2013 |pre forage <0.05 <0.05 82 LOQ: 0.05 mg/kg
Haddenham, 4) 04/04/2013 emergence| hay <0.05 <0.05 127
CB63TC Spring grain <0.05 <0.05 157 Plant-back interval 31
UK barley/ straw <0.05 <0.05 157 days
2012 KWS Aurelia
697614 sugar beets 1.0 200 0.5 07/06/2012 |BBCH 14- |forage <0.05 <0.05 347 LOQ: 0.05 mg/kg
Haddenham, 4) 30/11/2012 16 hay <0.05 <0.05 396
CB63TC Winter grain <0.05 <0.05 431 Plant-back interval 176
UK wheat/ Torch straw <0.05 <0.05 431 days
2012
697614 sugar beets |4)08/05/2013 1.0 200 0.5 07/06/2012 |BBCH 14- |forage <0.05 <0.05 376 LOQ: 0.05 mg/kg
Haddenham, 16 hay <0.05 <0.05 417
CB63TC Spring grain <0.05 <0.05 453 Plant-back interval 335
UK barley/ straw <0.05 <0.05 453 days
2012 KWS Aurelia
697614 sugar beets [4)11/04/2013 1.0 200 0.5 12/03/2013 |pre forage <0.05 <0.05 79 LOQ: 0.05 mg/kg
26857 Salerno, emergence| hay <0.05 <0.05 100
IT Spring grain <0.05 <0.05 142 Plant-back interval 30
2012 barley/ straw <0.05 <0.05 142 days

Arda
697614 sugar beets |4)26/11/2012 1.0 200 0.5 30/05/2012 |BBCH 16 | forage <0.05 <0.05 335 LOQ: 0.05 mg/kg
26857 Salerno, hay <0.05 <0.05 350
IT Winter grain <0.05 <0.05 410 Plant-back interval 180
2012 barley/ straw <0.05 <0.05 410 days

Margaret
697614 sugar beets |4)30/04/2012 1.0 200 0.5 30/05/2012 |BBCH 16 | forage <0.05 <0.05 365 LOQ: 0.05 mg/kg
26857 Salerno, hay <0.05 <0.05 386
IT Spring grain <0.05 <0.05 428 Plant-back interval 335
2012 barley/ straw <0.05 <0.05 428 days

Arda
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