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X — Structural formula

Permethnin has four stereotsomers:;
1Rz 18cis 1Rtrans, and 1 Strans.

Two pairs of diastereomers (each consising of a non-racemic pair of
enantiomers) are presentin aratoofca 2575
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Conclusion Permethrin has four stereoisomers.
Reliahility 1
Acceptahility Arceptable.
Remarks Mo further data required
COMMENTS FROM ...
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Table 3.4.1 UV Absorbance of permethrin
Medium Concentration Approximate Molar absorption
(mol.dm™) wavelength (nm) coefficient (dm’ mol”.cm™)

Acidic (0.IM HCI) 5.14x107 272 1.92x 107

277 1.84 x 10°
Neutral 5.14x107 272 1.90 x 107

277 1.82x10°
Alkaline (0.1MNaCH) 5.14x10™ 272 1.86x 107

278 1.73x 10°

Table 3.4.2 IR Speciral data permethrin

Vibrational Frequency (cm™)

Vibrational Mode

Functional Group

~3150 to ~3000

~3000 to ~2850

~1750 to ~1710

~1675 to ~1620

~1660 to ~1430

~1480 to ~1340

~1260 to ~1140

~1200 to ~1140

--880 to ~780

~810 to ~680

~800 to ~700

C—H, stretching

C—H, stretching

C = O, stretching

C = C, stretching

C = C (aromatic)

C —H, deformation
C - O, stretching

C - O, stretching

C-H, out of plane
deformation

C-H, out of plane
deformation

C — Cl, stretching

Aromatic groups, cveclopropane
group and alkene group.

Alkane groups
Ester group
alkene group
Aromatic groups
Alkane groups
Diaryl ether group
Ester group

alkene group

Aromatic groups

Halogenated group

16




Permethrin
Bayer Env Sci
Sumitorno Chemical

Product-type 8 November 2013

Table 3.4.3 NMR Spectral data permethrin

Cl
20 :
= =
()\ J 10 ; °
18X N 0.8 5
16 O 12 ; \ﬂ' 4
O 7
"H NI data for permethrin (cis)
Chemical Shift (8 ppm) Multiplicity Assignment
737730 overlapped Arommatic: H{18,19.20%
7.28 singulet CDiC;
i Triplet of triplets aromatic: H14)
703 doublet Aromatic: H13 or 15)
7.04-7.00 overlapped ammaticH (11, 17 213
.94 doublet of doublets Aromatic: H 13 or 15)
f.26 doublet Ha
508,505 doublet, doublet Ar{CHa-0 (%
205 triplet H:
1,59 doublet Hy
1.25 sitglet 2=CHz(6,7)
0.0 singet ThIS
'H NIV, data for permethrin (irang)
Chernic al Shift (5 ppm) Multiplicity Assignment
7.37-7.30 overlapped Arormatic D H(15,1820)
7.26 singulet ChCL
712 Triplet oftriplets Aroratic S H (143
T.08 doublet Aromatic D H(13 or 15
7.04-7.00 overlapped AromaticH (11, 17213
.94 doublet of doublets Arormatic S H(13 or 15)
560 doublet H,
508, 5.12 doublet, doublet Ar{CHo-0(%)
225 doublet of doublets Hs
165 doublet Hy
1.27 guartet CHz(f or 7
1.138 guartet CHz(for 7
0.0 sing et TLIE
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B¢ NMR data for permethrin {cis)

Chemical shift | assignments multiplicity | Chemical shift | assignments multiplicity
(ppm}) (ppm})
0 TMS singlet 122.69 150r13 Doublet
14.94 6or7 Quartet 123.48 14 Doublet
27.67 5 Singlet 124.78 2 Doublet
28.36 6or7 Quartet 129.81 18,20 Doublet
31.79 4 Doublet 129.93 19 Doublet
32.70 3 Doublet 137.95 10 Singlet
65.77 9 Triplet 156.93 16 Singlet
118.3 11 Doublet 157.56 12 Singlet
118.4 130rls Doublet 170.27 3 Singlet
120.79 1 Singlet
“C NMR data for permethrin (trans)
Chemical shift | assignments multiplicity | Chemical shift | assignments multiplicity
(ppm}) (ppm})
0 TMS singlet 122.69 13 or 15 Doublet
20.08 6or7 Quartet 123.50 14 Doublet
22.59 6 or7 Quartet 126.89 2 Doublet
29.12 5 singlet 129.81 18,20 Doublet
33.01 3 Doublet 129.91 19 Doublet
34.68 4 Doublet 137.97 10 Singlet
66.01 9 Triplet 156.92 16 Singlet
118.3 11,13 or 15 overlapped 157.57 12 Singlet
119.07 17,21 Doublet 170.88 3 Singlet
122.17 1 Singlet
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Appendix I to Doc ITI-A1-A3

Bayer Environmental Science is an affiliated company of Bayer CropScience, therefore
the studies submitted by Bayer Environmental Science are owned by Bayer CropScience

AG.
Reference List Doc. III-A1-A3. sorted by reference no.
Section No/ | Author (s) Year | Title. Data Owner
Reference Source, Report No. Protection
No GLP /(Un) Published Claimed
{(Yes/No)
2 Gangolli, S. 1999 | The Dictionary of Substances and No N/A
(Ed) their Effects, Volume 6. (2nd
Edition). Publ. The Roval Society
of Chemistry.
2 Meister et al 1990 | Environmental Health Criteria 94: No N/A
{1983), Permethrin. [PCS. World Health
Worthing & Organisation. Not GLP; Published
Walker
{1987),
FAO/WHO
{1980), Wells
et al (1986)
2.4 Heubach, G. 1982 | Plant Protection/Designs of a Yes Sumitomo
Substance. Hoechst. Report No. Chemical
HEU-366; Not GLP; Unpublished
2.5 Heubach, G. 1982 | Plant Protection/Designs of a Yes Sumitomoe
Substance. Hoechst. Report No. Chemical
HEU-366; Not GLP; Unpublished
3,1,1 Alvarez, M 1989 | Permethrin: Physical Properties; Yes Sumitomoe
FMC Corportation Report No. P- Chemical
2242; GLP;, Unpublished
3,12 Meister et al 1990 | Environmental Health Criteria 94: No N/A
{1983), Permethrin. IPCS. World Health
Worthing & Organisation. Not GLP; Published
Walker
(1987,
FAO/WHO
{(1980), Wells
et al (1986)
3,13 Tamilselvan, | 1997a | Density of permethrin Technical. Yes Bayer
C Jai Research Foundation. Report CropScience
No. DEN/PMT/28; GLP; Published AG
3.2 Alvarez 1989 | Permethrin: Physical Properties; Yes Sumitomo
FMC Corportation Report No. P- Chemical
2242; GLP;, Unpublished
321 Bascow IP 2007 | Permethrin 25/75 Henry’s law Yes Bayer
calculation, September, 10th 2007, CropScience
non GLP; unpublished. AG
33 Alvarez 1989 | Permethrin: Physical Properties; Yes Sumitomo
FMC Corportation Report No. P- Chemical

2242; GLP;, Unpublished
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Section No/ | Author (s) Year | Title. Data Owner

Reference Source, Report No. Protection

No GLP /(Un) Published Claimed

(Yes/No)
3,4 White, D.F et | 2004 | Permethrin: Determination of Yes Sumitomo
al general Physico-Chemical Chemical
properties; Safepharm Laboratories
Report 1430/016; GLP; Not
Published
3.4 Walker, TA 2007 | cis —permethrin and trans- Yes Bayer
and O’Connor permethrin : infrared spectra, SPL CropScience
BJ project number 2491/0001, GLP, AG
Not published

3.4 Guebert C., 2007 | Spectral Data (1H-NMR, 13C- Yes Bayer
NMR, M3) of the isomers cis- CropScience
permethrin (BCS-AA10041) and AG
trans-permethrin (BCS-

AA10042)0f permethrin (AE
F032639), study identification
AF07/101, nonGLP, not published
3,5 White, D.F et | 2004 | Permethrin: Determination of Yes Sumitomo
al general Physico-Chemical Chemical
properties; Safepharm Laboratories
Report 1430/016; GLP; Not
Published
3.6 Tamilselvan, 1997h | Dissociation constants of Yes Bayer
C. permethrin Technical in water. Jai CropScience
Research Foundation. Report No. AG
260/JRF/PC/O7;, GLP; Unpublished

3,7 Forster, B 2008 | Biocidal testing for solvent Yes Bayer
solubility; CEMAS report CropScience
n°CEMS-3768, GL.P, Not published AG

38 Lines, C 1986 | Results of a Three-Year Storage Yes Sumitomo
Test on permethrin. The Wellcome Chemical
Foundation, Ltd. Report No. DASD
86-6 (Unpublished)

3.9 Wollenton C, Physico-chemical data : permethrin | Yes Bayer
water solubility and octanol-water CropScience
partition coefficient, Zeneca AG
Agrochemical, Report number
CW092287. GLP; Not Published

3,9 Robson C.G 1995, addendum to MRID Yes Bayer

and Pearson 42377601, Permethrin : Physico- CropScience
F.l chemical study on technical grade AG
active ingredient, Response to EPA;
Project id RJ1141B, not GLP; Not
Published
3,10 Lines, CB. & | 1986 | Results of a Three-Year Storage Yes Sumitomo
Balderson, K. Test on permethrin. The Wellcome Chemical
E. Foundation, Ltd. Report No. DASD
86-6

3,11 Tremain S P 2004 [ Permethrin: Determination of Yes Sumitomo

hazardous Physico-Chemical Chemical

properties; Safepharm Laboratories
Report 1430/017; GLP; Not
Published
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Section No/ | Author (s) Year | Title. Data Owner
Reference Source, Report No. Protection
No GLP /(Un) Published Claimed
(Yes/No)
3,12 Tremain S P 2004 [ Permethrin: Determination of Yes Sumitomo
hazardous Physico-Chemical Chemical

properties; Safepharm Laboratories
Report 1430/017, GLP; Not

Published
3,15 Tremain S P 2004 [ Permethrin: Determination of Yes Sumitomo
hazardous Physico-Chemical Chemical

properties; Safepharm Laboratories
Report 1430/017; GLP; Not

Published

3,15 Alvarez, M 1989 | Permethrin: Physical Properties; Yes Sumitomoe
FMC Corportation Report No. P- Chemical
2242; GLP; Unpublished

3,16 Tremain S P 2004 [ Permethrin: Determination of Yes Sumitomo
hazardous Physico-Chemical Chemical

properties; Safepharm Laboratories
Report 1430/017; GLP; Not

Published
3,17 Tremain S P 2004 [ Permethrin: Determination of Yes Sumitomo
hazardous Physico-Chemical Chemical

properties; Safepharm Laboratories
Report 1430/017;, GLP; Not
Published
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Table A4.2(1)-1 The mobile phase time table

A 3 Flow
Time [min] [%., Viv] [%, VIV] (Colurr)n) into MS Into Waste
[mL/min]
0.0 30 70 0.35 Iso pump Bin pump
0.1 30 70 035
20 Bin Pump Iso Pump
5.0 0 100 0.35
8.0 0 100 0.35
8.1 30 70 0.35
10.0 Iso pump Bin pump
12.0 30 70 035
12.0 Stop time

Table A4.2(1)-2 Recoveries for permethrin (Quantifier Mass Transition m/z 183)

Soil Fortification Recoveries Mean |[RSD| Mean RSD
Level (FL) (Single Values) per overall | overall
[Mg/kg] [%] FL | [%] | [%] [%]
[%]

. 5 92 93 97 | 105 | 89 95 €4
Horehien 50 103 | 100 | 100 | 101 | 102 | 101 | 13| °° 24

5 98 | 89 | 91 82 | 82 88 73
Lascher Hof 50 92 (94 |92 |95 (94| 93 | 16| 51
5 92 7.6
Overall 50 97 4.5
mean 95 6.7

Table A4.2(1)-3 Recoveries for permethrin (Confirmatory Mass Transition m/z 355)

Soil Fortification Recoveries Mean | RSD| Mean RSD
Level (FL) (Single Values) per overall | overall
[Hg/kg] [%] FL | [%] [%] [%]
[%]
& 5 93 93 98 | 108 | 91 96 71
Hofchen 50 102 99 | 100|100 | 102 | 101 | 13| 2° 52
5 98 | 90 | 92 | 83 | 83 89 | 7.0
Laacher Hof 50 o1 | 93 | 92 | 94 | 93 | 93 | 15] ° >
5 93 7.8
Overall 50 97 4.5
mean a5 6.5
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Fig 2: Typical calibration curve for c/s-permethrin
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Fig 3: Typical calibration curve for frans-p ermethrin
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Fig 4: Typical calibration curve for cis-DCVA
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Fig 5: Typical calibration curve for fraas-DCVA
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Fig 6: Typical calihration curve for mPBA
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Materials and methods

EVALUATION BY RAPPORTEUR MEMBER STATE
21/10/08

The method using HPLC/MS/MS analysed residues of permethrin in air
and was validated to a LOQ of 5.0pg/m’

Conclusion Accept applicants version of method

Reliability 1

Acceptability Acceptable

Remarks No further data required
COMMENTS FROM ...

Date

Results and discussion

Conclusion
Reliability
Acceptability

Remarks

Give date of comments submitted

Discuss additional relevant discrepancies referring to the (subjheading
numbers  and  to  applicant's  summary  and  conclusion.
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
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Table A4.2{4)-1 Summary of Method Validation Results

Fortified Permethrin
Specimen Type - Recovery | 408 m/z -- |408 m/z --=
g g /m 5 . ,
HE e = 183 m/z| 355 m/z
: oy Av, 81% 0%
Extraction Efficiency 25 - - -
i 2 2
ey - . Av, 89% 38%
Storage Stability Over Night Refrigerated 25 -- > =
n 2 2
o - Av 87% 87¢
Storage Stability over 7 Days Refrigerated 25 -- _;0 = -
n 2 2
Av, 87% 88%
2.5 5.0 RSD 5% 6%
d - 3 : : n 5 5
Sampling with Ambient Air —
Av 90% 20%
25 48 RSD 4% 4%
n 5 5
Ax 92% 91%
2.5 4.8 RSD 4% 2%
Sampling with Warm, Humid Ai = 3 :
Sampling with Warm. Humid Air ;
PARE Av. 91% 90%
25 49 RSD 3% 4%
i 5 5
Av: Average. RSD: relative standard deviation. n: Number of results included. For overall av. And RSD, see tables.
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Table 4.2/5 1 :The mohile phase time table

Time Table:
Time [min] A [%, viv] B [%, viv] Into MIS Into Waste
0.0 30 70 0 min - 2.0 min
0.1 30 70
5.0 0 100 2.0 min - 10.0 min
8.0 0 100 10.0 min — 12.0 min
8.1 30 70
12.0 Stop time

Tahle A4.2(5)-2 : Recovery Rates for permethrin (m/z 408 -* m/z 183)

Sample FE:::??;E" Recowveries % Me:pé;_%] Ffi? Mt;“:i" RSD [%]
Material /L] (Single Values) P overall | overall
103 a9 101 100 105
0.05 102 2.0
Permethrin in 102 101 101 105 1om P 1
Surface Water - 95 92 92 92 a5 - . ’
) 20 93 92 | 82 as '
RSD: Relative Standard Deviation
Table A4.2(5)-3 : Recovery Rates for permethrin (im/z 408 —>=m/z 355)
Sample FE:’ET?:GH Recoveries % M::FF[EH F[loi? M;a" RSD [%]
Material o/l (Single Values) overatt| ©verall
103 104 a9 91 97
Permethrin in b 83 101 99 98 100 s 2 97 41
Surface Water 05 96 as 92 93 98 95 33 ‘
80 93 95 96 101

FL- Fertfication Level, RS0 Relative Standard Deviation

Table A4.2(5)-4 : Recoveries, Relative Standard Deviations (RSD) and Number of Replicates (n)

Analyte Matrix Fortification Mean RSD n Overall Mean | Overall
Level Recovery | [%] Recovery RSD
[no/L] [%e] [%] [%]
Permethrin 0.05 102 20 10
Permethrin water 0.05 98 42 10 '
m/z 408 — 355 0.5 95 3.3 10
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Table A4.2(5)-5 : Method Validation for permethrin (m/z 408 -* m/z 183)

Sample FE:JS??;E" Peak Area E"E_Z: RSD Remtion: Time
Material {Single Values [Area Counts]) [%] | Mean | RSD
[ug/L] Counts] [min] | [%]
g582 | 6319 | 6437 | 6386 6750
Permethrin in Qs 6558 | 6454 | 6481 | 6746 | G4s3 | OO0 | 22 | 287 | 04
Surface Water 65616 63571 | 63514 | 63182 65347
05 5396 1.7 88 0.3
62284 64274 63191 63423 65246 g983 L

RS Relative Standard Deviation

Table A4.2(5)-6 : Method Validation for permethrin (m/z 408 —>=m/z 335)

Sample Fll_’:i:::ta;:f;" Pk Avbi E.;ef:g rsp | Retention Time
Material (Single Values [Area Counts]) [%] |Mean | RSD
[Ha/L) Counts] [min] [%]
2827 | 2869 | 2734 | 2502 | 2659
permethiinin | %% | 2554 | 2777 | 2723 | 2633 | 2755 | 2703 | 43 | 286 | 03
Surface Water 25753 25573 | 24885 25031 26368
05 | 54297 | 25080 25534 25717 27253 | 25°47 | 32 | 287 | 0.3

FL Fortification Level, RSD Relative Standard Deviation
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APPENDIX 1 TO DOC IIT-A4

Bayer Environmental Science is a an affiliated company of Bayer CropScience,
therefore the studies submitted by Bayer Environmental Science are owned by Bayer
CropScience AG.

Reference List Doc. I1I-A4. sorted by reference no.

Section No/| Author (s) | Year | Title. Data Owner
Reference Source, Report No. Protection
No GLP /(Un) Published Claimed
{(Yes/No)
4,1(1) Ann. 2006 [CIPAC  Method 331  TC/m/-, No
Published
4,1(3) See confidential document Yes Bayer
CropScience
AG
4,1(4) See confidential document Yes Bayer
CropScience
AG
4.1(6) Chbhatre, 2000 | Quantification of Active Ingredient Yes Bayer
AS. and impurities of permethrin technical CropScience
(5-batch analysis) by GC-MS. AG
Bilag Industries internal report no.
CO08S51,
GLP;
Unpublished.
4.2(7) No Author | 1980a | Determination of permethrin in Liquid Yes Sumitomo
and Powder Formulations Chemical
Report No. E1/390/80;
Not GLP;
Unpublished
4.2(1) Brumhard, |2008 | Analytical method 01081 for the Yes Bayer
B determination of residues of CropScience
permethrin (AE F032639) in soil by AG
HPLC-MS/MS; Report N"MR-07/355
BES N°M-296886-01-1; Unpublished
4.2(2) Nagel, W.D | 1993 | Analytical method for the Yes Sumitomo
determination of permethrin, Chemical
Dichlorovinyl Acid and m-
Phenoxybenzoic acid Residue in/on
Soil; FMC Agricultural Chemical
Group; P-2703M; August 1993;
Unpublished
4.2(2) Hatfield, 1996b [ Interim final report “Aquatic Yes Bayer
MW dissipation of permethrin in California CropScience
and North Carolina. American AG
Agricultural Services Inc., Study No.
AAS40907." BES report C003413;
GLP; Unpublished
4,2(3) Gronberg, [ 1983 | An Analytical Residue Method for Yes Bayer
R and Baythroid and its Major Metabolites in CropScience
Plankuche, Soil. Mobay Chemical Corporation, AG
L Report No. 85886 BES Ref: MO-02-
007541 Report date: 15 June
1983, Unpublished
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Reference
No

Section No/

Author (s)

Year

Title.
Source, Report No.
GLP /(Un) Published

Data
Protection
Claimed
{(Yes/No)

Owner

4.2(4)

Bacher, R

2008

Permethrin: Analytical method for
determination in air; Report N°.P/B
1389G, BES ref M-296331-01-1,
GLP; unpublished

Yes

CropScience

Bayer

AG

4,2(5)

Krebber, R
and Braune,
M

2008

Analytical method 01075 for the
determination of permethrin (AE
F032639) in drinking water and
surface water by HPLC-MS/M3. No
Report MR-07/341 BES N°M-296400-
01-1; Unpublished

Yes

CropScience

Bayer

AG

4.2(6)

Clare, R.A
& Doig,
MV,

1986

An Analytical Method or the
Estimation of Absorbed permethrin in
Man by Measurement of its
Metabolites 88H73 and 34W86 in
Urine.

The Wellcome Foundation Ltd. Report
No. BDGC/B6/03/C;

Not GLP;

Unpublished

Yes

Sumitomo
Chemical

4,3(2)

No authors

2000

EPA; September 2000; Method 1656;
Organo-halide pesticides in
wastewater, soil, sludge, sediment and
tissue by GC/HSD. EPA-821-R-00-
017.; Not GLP; Published
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