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AE03 17309: phototransformation in water. Unpublished study performed by Baya CropScience, 
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EXECUTIVE SUMMARY 

The aqueous phototransformation of [phenyl-~- '4~]- and [pyrazole-3-14~]-labeled (5-hydroxy- 1,3- 
dimethylpyrazol-4-yl)(a,a,a-trifluoro-2-mesyl-p-tolyl)methanone (pyrasulfotole, AE 03 17309; 
radiochemical purities loo%), at ca. 1 mg a.i./L, was studied in sterile pH 7 buffer (0.01M 
phosphate) at 25 * 1 OC under continuous irradiation using a UV-filtered xenon arc lamp for 212 
hours. The intensity of the lamp was 680 w1m2; 7.0 hours were reported to be equivalent to 1 solar 
day in Phoenix, Arizona. This experiment was conducted in accordance with USEPA Subdivision 
N 8 16 1-2 guidelines and in compliance with USEPA GLP standards. The irradiated test system 
consisted of quartz flat-bottomed vessels (28 x 50 mm, 15 mm deep) containing treated buffer 
solution (20 mL) that were sealed with ground glass stoppers and placed on a cooling tray within 
the irradiation apparatus. For the dark controls, amber serum vials with crimp tops were held in a 
covered circulating waterbath. Volatiles were not collected. Duplicate irradiated samples were 
collected at 0, 1 ,3,7 and 9 days posttreatment; dark controls were collected at 0 ,7  and 9 days. The 
samples were analyzed for total radioactivity using LSC and for specific ['4~]compounds using 
HPLC. Pyrasulfotole was identified by comparison to the HPLC retention time of the test substance 
at time 0 and by LCIEIS-MS. There was no attempt to identify transformation products. 

The temperatures of the irradiated and dark control samples were maintained at 25.0 f 0.20°C and 
25.0 It 0.02"C, respectively, and the pH of the solutions ranged from 6.95 to 7.16. The sterility of 
the solutions was maintained throughout the study. 

In the irradiated solutions treated with the phenyl label, overall [14c]residue recoveries averaged 
99.8 * 0.4% (range 98.8-100.2%) of the applied; the corresponding dark controls averaged 99.3 * 
2% (range 95.5-101.4%). In the irradiated solutions treated with the pyrazole label, overall 
[14C]residue recoveries averaged 1 00.4 * 0.3 % (range 99.9- 100.8%) of the applied; the 
corresponding dark controls averaged 100.7 * 1 .l% (range 99.9-102.9%). There was no loss of 
material over time in any sample set. 

[14~]~yrasulfotole (both labels) did not degrade in either the irradiated or dark control solutions. In 
the irradiated solutions, [14~]pyrasulfotole ranged from an average of 97.7% to 100.7% of the - 

applied with no pattern of decline during the 9-day experiment. In the dark controls, [14c] 
pyrasulfotole ranged from an average 99.6% to 102.0% of the applied with no pattern of decline. A 
half-life was not calculated because pyrasulfotole was stable in both the irradiated and dark control 
solutions. 

No major transformation products isolated fi-om either the irradiated or dark control solutions, and 
no minor transformation products were identified. The only minor transformation product that was 
isolated (Unknown A) was isolated once, at 4.1 % of the applied from one 3-day sample treated with 
[phenyl-14~]pyrasulfotole. Volatiles were not collected. 

A transformation pathway was not proposed by the study authors and could not be developed 
because pyrasulfotole was stable to photolysis under the conditions of this study. 
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Study Acceptability: This study is classified as acceptable. No significant deviations from good 
scientific practices were noted. 

I. MATERIALS AND METHODS 

GUIDELINE FOLLOWED: This study was conducted in accordance with USEPA Guidelines 
for Pesticide Registration, Subdivision N 5 16 1-2 (pp. 1, 14). 

COMPLIANCE: This study was conducted in compliance with USEPA FIFRA GLP 
Standards (40 CFR Part 160; p. 3). Signed and dated Data Confidentiality, 
GLP, Quality Assurance, and Certificate of Authenticity statements were 
provided (pp. 2-5). 

A. MATERIALS: 

1. Test Material [ ~ h e n ~ l - ~ - ' ~ c ] -  and [pyrazole-3-14~]pyrasulfotole (p. 14). 

Chemical Structure: See DER Attachment 1. 

Description: Technical grade (p. 14). 

Purity 
Phenyl label Radiochemical purity: 100% (p. 14). 

Vial No.: C-938A. 
Analytical purity: Not reported. 
Specific activity: 28.6 mCi/rnMole. 
Location of the radiolabel: Uniformly labeled on the phenyl ring. 

Pyrazole label Radiochemical purity: 100% (p. 14). 
Vial No.: C-939A. 
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Analytical purity: Not reported. 
Specific activity: 55.3 pCi/mMole. 
Location of the radiolabel: On the 3-carbon of the pyrazole moiety. 

Storage conditions 
of test chemicals: The test solutions were stored at <O°C in acetonitrile (p. 14). 

2. Buffer Solution 
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3. Details of light source 

I Filters used I Suprex @SET) filter. I 
The wavelength distribution of the artificial light was comparable to that of 

Data obtained fiom pp. 16-17,51 and Figures 7- 8, pp. 46-47 of the study report. 

B. EXPERIMENTAL CONDITIONS: 

1. Preliminary Study: A preliminary study (not described) determined that volatiles would not be 
generated (p. 18). Therefore, a volatile trapping system was not used in this study. 

2. Experimental Conditions 

Volume usedltreatment: 

the test medium: 
Method of sterilization: 

Page 6 of 19 



Data Evaluation Repot on the photolysis of pyrasulfotole (AE 0317309) in water 

PMRA Submission Number 2006-2445 EPA MRID Number 46801 706 

Parameters 

Test apparatus 
(Type/Material/Volurne) 

Phenvl I Pvrazole 

For the irradiated samples, quartz vessels (28 x 50 mm, 15 
mm deep, flat-bottomed with an offset neck) containing 
treated buffer solution (20 mL) were sealed with ground glass 
stoppers and placed on a cooling tray within the irradiation 
apparatus. For the dark controls, amber serum vials with 
crimp tops were held in a covered circulating waterbath. The 
sample containers used during irradiation are illustrated in 
Figure 6, p. 45. 

3. Supplementary experiments: No supplementary experiments were described. 

4. Sampling: 

Sample storage before analysis, if any 

C. ANALYTICAL METHODS: 

Extraction/clean up/concentration methods: Samples were analyzed as collected, without 
manipulation or modification (p. 19, Figure 9, p. 48). 
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Volatile residue determination: Volatiles were not trapped. 

Total 14c measurement: Total [14~]residues were determined by LSC analysis of aliquots (3 x 0.1 
mL) of the samples (p. 19, Figure 9, p. 48). 

Derivatization method, if used: A derivatization method was not employed. 

Identification and quantification of parent compound: Aliquots (1 x 0.5 or 1.0 mL) of the 
samples were analyzed for pyrasulfotole using HPLC under the following conditions (pp. 19-20): 
Phenomenex Columbus C8 column (1 50 x 4.6 mm, 5 am), gradient mobile phase consisting of (A) 
0.1% TFA in water and (B) methanol [percent A:B (v:v), 0-2 minutes 100:O; 25-28 minutes 5:95]; 
flow rate 1.5 mLlminute; and UV (254 nrn) and radioactive flow detection. ['4~]~yrasulfotole was 
identified by comparison to the HPLC retention time of the test substance at time 0 (Rt 18.7- 19.4 
minutes; p. 15, Figure 2, p. 41). HPLC column recoveries averaged 98.5% (p. 23). 

The identification of pyrasulfotole was confirmed using LCIEIS-MS (pp. 21,24; Figures 3-4, pp. 
42-43). 

Identification and quantification of transformation products: Transformation products were 
separated and quantified as described above. No attempt was made to identify transformation 
products (p. 21). 

Detection limits @OD, LOQ) for the parent: For the HPLC radiodetector, the LOD was 1,000 
dpm or 1.14% of the applied (1 1 ppb; p. 22). For LSC, the LOD was 0.01 % of the applied 
(Appendices 5-6, pp. 54-55). LOQ values were not reported. 

Detection limits (LOD, LOQ) for the transformation: LOD and LOQ were the same as reported 
for the parent. 

11. RESULTS AND DISCUSSION 

A. TEST CONDITIONS: The temperature of the irradiated samples averaged 25.0 * 0.20°C, 
ranging from 24.7 to 25.6OC (p. 23, Table 4, p. 3 0). The temperature of the dark controls averaged 
25.0 * 0.02"C. The pH of the solutions ranged from 6.95 to 7.16 (Table 3, p. 29). The sterility of 
the solutions was maintained throughout the study. 

B. MASS BALANCE: In the irradiated solutions treated with the phenyl label, overall [14c]residue 
recoveries averaged 99.8 f 0.4% (range 98.8- 100.2%) of the applied; the corresponding dark 
controls averaged 99.3 * 2% (range 95.5-101.4%; Table 5, pp. 31-32). In the irradiated solutions 
treated with the pyrazole label, overall [14c]residue recoveries averaged 100.4 A 0.3% (range 99.9- 
100.8%) of the applied; the corresponding dark controls averaged 100.7 * 1.1 % (range 99.9- 
102.9%). There was no loss of material over time in any sample set. 
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Table 5a: Phototransformation of [phenyl-14~]PYrasulfotole, expressed as percentage of the applied 

Irradiated 0.0 * 0.0 0.0 * 0.0 4.1,O.O 
Unknown A 

Dark 0.0 i~ 0.0 --- --- 

Irradiated 100.0 * 0.1 99.9 & 0.0 99.7 0.3 
Total Extractables 

Dark 100.0 * 0.1 --- --- 

Volatiles were not collected. 

I Irradiated ( I Volatile organics Volatiles were not collected. 
I 

- I Dark I I 
I 1 Irradiated 1 100.0h0.1 1 99.9h0.0 1 99.7&0.3 1 99.9h0.4 1 99.5*0.9 1 

A .re- *V".r, --2 

Data obtained from Table 7, p. 35 and Appendix 8, p. 57 of the study report. Means and standard deviations were 
- - 

calculated by the study authors. 

Table 5b: Phototransformation of [pyrazole-3-14~]pyrasulfotole, expressed as percentage of the 

Data obtained from Table 8, p. 36 and Appendix 9, p. 58 of the study report. Means and standard deviations were 
calculated by the study authors. 
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C. TRANSFORMATION OF PARENT COMPOUND: [14~]~yrasulfotole (both labels) did not 
degrade in either the irradiated or dark control solutions (Tables 7-8, pp. 35-36). In the irradiated 
solutions, [14~]pyrasulfotole ranged from an average of 97.7% to 100.7% of the applied with no 
pattern of decline during the 9-day experiment. In the dark controls, [14c] pyrasulfotole ranged 
fiom an average 99.6% to 102.0% of the applied with no pattern of decline. 

HALF-LIFE/DTSO/DT90: A half-life was not calculated because pyrasulfotole was stable in both 
the irradiated and dark control solutions. The observed DT50 was >9 days. 

Pyrazole label 

Irradiated I Stable. I --- I --- I 

Phenyl label 

Since pyrasulfotole was stable, the phototransformation half-life and environmental 
phototransformation half-life cannot be calculated. 

TRANSFORMATION PRODUCTS: No major transformation products were isolated &om either 
the irradiated or dark control solutions (Table 7-8, pp. 35-36). No minor transformation products 
were identified in either the irradiated or dark control solutions. One minor transformation product , 

(HPLC peak "Unknown A") was isolated once, at 4.1 % of the applied fiom one 3-day sample 
treated with [phenyl-14~]pyrasulfotole (Appendix 8, p. 57). 

Irradiated 

Dark 

Chemical Name 

--- 

--- 
Stable. 

Stable. 

No transformation products were identified. 

--- 

--- 

VOLATIZATION: Volatiles were not collected. 

TRANSFORMATION PATHWAY: A transformation pathway was not proposed by the study 
author. A transformation pathway could not be developed because pyrasulfotole was stable to 
photolysis under the conditions of this study. 

D, SUPPLEMENTARY EXPERIMENT-RESULTS: No supplementary studies were described. 
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111. STUDY DEFICIENCIES 

No significant deviations from good scientific practices or Subdivision N guidelines were noted. 

IV. REVIEWERS' COMMENTS 

1. AE 0317309 did not degrade in aqueous solution under continuous irradiation. The only 
degradate observed, at 4.1% of applied, was only ,found in one replicate at one sampling date 
(day 3) and thus the possibility that this some type of an artifact cannot be ruled out. 

2. The duration of the study is repeatedly defied as 9 days. However, the actual time of 
irradiation was 212 hours or 8.8 days of continuous irradiation (p. 23). 

3. The wavelength distribution of the artificial light was comparable to that of natural sunlight. 
Based on the intensity of the lamp, 7.0 hours of artificial light were reported to be equivalent to 
1 day of summer sunlight (June 23, 1988) in New River near Phoenix, Arizona (33.26 N). 
Therefore, 212 experimental hours is equivalent to 30.0 environmental days. 

4. The study authors stated that ". . .minor transformation products.. .comprised a total of 14.3% of 
the applied radioactivity, at any interval. No single metabolite exceed [sic] 2.5% of applied 
radioactivity" (p. 21). However, in Appendices 8 and 9, pyrasulfotole comprises 100% of the 
recovered radioactivity in all samples at all sampling intervals except once, when Unknown A is 
4.1% of the applied in a single sample (2.05% average). It could not be determined what the 
study authors were referring to when they cited values of 4.3 and 2.5%. 

5. Although reference compounds were identified (Figure 1, pp. 39-40), it was stated that 
"reference standards were not used since limited degradation.. .was observed" (p. 15). 

6. An HPLC chromatogram showing Unknown A was not provided in the study report. The 
retention time for this peak was not reported, so it was not possible to correlate this peak with 
results fiom other studies in this data package. 

V. REFERENCES 

1. U.S. Environmental Protection Agency. 1982. Pesticide Assessment Guidelines, Subdivision N, 
Chemistry: Environmental Fate, Section 161-2. Photolysis studies. OEce of Pesticide and 
Toxic Substances, Washington, DC. EPA 540/9-82-021. 

2. U.S. Environmental Protection Agency. 1989. FIFRA Accelerated Reregistration, Phase 3 
Technical Guidance. Office of the Prevention, Pesticides, and Toxic Substances, Washington, 
DC. EPA 540109-90-078. 
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Attachment 1: Structures of Parent Compound and Transformation Products 
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Pyrasulfotole [AE 0317309; K-1196; K-12671 

IUPAC Name: (5-Hydroxy- 1,3 -dimethylpyazol-4-yl)(a,a,a-trifluoro-2-mesyl-p- 
toly1)methanone. 
(5-Hydroxy- 1,3 -dimethyl- 1 H-pyazol-4-yl)(2-mesyl-4- 
trifluoromethylpheny1)methanone. 

CAS Name: (5-Hydroxy- 1,3 -dimethyl- 1 H-pyrazol-4-yl)[2-methylsulfony1)- 
4(trifluoromethyl)phenyl]methanone. 
Methanone, (5-hydroxy- 1,3-dimethyl- 1 H-pyrazol-4-yl)[2- 
(methylsulfony1)-4-(trifluoromethy1)phenyl. 

CAS Number: 365400-1 1-9. 
SMILES String: FC(c1 cc(c(cc1)C(=O)cl c(n(nc1 C)C)O)S(=O)(=O)C)(F)F (ISIS 

v2.3/Universal SMILES). 
No EPI Suite, v3.12 SMILES String found as of 6/7/06. 
Cclnn(C)c(O)cl C(=O)c2ccc(C(F)(F)F)cc2S(C)(=0)=0. 
CS(=O)(=O)c 1 c(ccc(c 1 )C(F)(F)F)C(=O)c 1 c(n(nc 1 C)C)O. 

Unlabeled 

14c = Position of radiolabel. 
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Pyrasulfotole [AE 0317309; K-1196; K-12671 

IUPAC Name: (5-Hydroxy- 1,3 -dimethylpyrazol-4-yl)(a,a,a-trifluoro-2-mesy1-p- 
toly1)methanone. 
(5-Hydroxy- 1,3 -dimethyl- 1 H-pyrazol-4-yl)(2-mesyl-4- 
trifluoromethy1phenyl)methanone. 

CAS Name: (5-Hydroxy- 1,3 -dimethyl- 1 H-pyrazol-4-yl)[2-methylsulfony1)- 
4(trifluoromethyl)phenyl]methanone. 
Methanone, (5-hydroxy- 1,3 -dimethyl- 1 H-pyrazol-4-yl)[2- 
(methylsulfony1)-4-(tri fluoromethyl)phenyl] . 

CAS Number: 365400-1 1-9. 
SMILES String: FC(c1 cc(c(cc1)C(=O)cl c(n(nc1 C)C)O)S(=O)(=O)C)(F)F (ISIS 

v2.3lUniversal SMILES). 
No EPI Suite, v3.12 SMILES String found as of 6/7/06. 
Cclnn(C)c(O)cl C(=O)c2ccc(C(F)(F)F)cc2S(C)(=O)=O. 
CS(=O)(=O)cl c(ccc(c1)C(F)(F)F)C(=O)c1 c(n(nc1 C)C)O. 

Unlabeled 

7343 

F 

F HO 
F 

CH3 

14c = Position of radiolabel. 
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Identified Compounds 
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Pyrasulfotole [AE 0317309; K-1196; K-12671 

IUPAC Name: (5-Hydroxy- 1,3-dimethylpyrazol-4-yl)(a,a,a-tifluoro-2-mesyl-p- 
toly1)methanone. 
(5-Hydroxy- 1,3 -dimethyl- 1 H-pyrazol-4-yl)(2-mesyl-4- 
trifluoromethylphenyl)methanone. 

CAS Name: (5-Hydroxy- l,3-dimethyl- 1 H-pyrazol-4-yl)[2-methylsulfony1)- 
4(trifluoromethyl)phenyl]methanone. 
Methanone, (5-hydroxy- 1,3-dimethyl- 1 H-pyrazol-4-yl)[2- 
(methylsulfony1)-4-(trifluoromethyl)phenyl] . 

CAS Number: 365400-1 1-9. 
SMILES String: FC(c1 cc(c(ccl)C(=O)cl c(n(nc1 C)C)O)S(=O)(=O)C)(F)F (ISIS 

v2.3/Universal SMILES). 
No EPI Suite, v3.12 SMILES String found as of 6/7/06. 
Cc1 nn(C)c(O)cl C(=O)c2ccc(C(F)(F)F)cc2S(C)(=O)=O. 
CS(=O)(=O)cl c(ccc(c1)C(F)(F)F)C(=O)c1 c(n(nc 1 C)C)O. 
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Unidentified Reference Compounds 
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RPA 203328 [AE B197555-benzoic acid; AE B197555; K-1198; K-13671 

IUPAC Name: 2-Mesyl-4-trifluoromethylbenzoic acid. 
CAS Name: Benzoic acid, 2-(methylsulfony1)-4-(trifluoromethy1)-. 
CAS Number: 142994-06-7. 
SMILES String: O=C(cl ccc(cc1 S(=O)(=O)C)C(F)(F)F)O (ISIS v2.3lUniversal 

SMILES). 
No EPI Suite, v3.12 SMILES String found as of 6/7/06. 
CS(=O)(=O)cl cc(C(F)(F)F)cccl C(=O)O. 
CS(=O)(=O)cl cc(ccc1 C(=O)O)C(F)(F)F. 

AE 1073910 [AE 0317309 N-Desmethyl; K-1385; K-11971 

IUPAC Name: (5-Hydroxy-3 -methyl- 1 H-pyrazol-4-yl)[2-(methylsulfony1)-4- 
(trifluoromethyl)phenyl]methanone. 

CAS Name: Methanone, (5-hydroxy-3 -methyl- 1 H-pyrazol-4-yl)[2- 
(methylsulfony1)-4-(trifluoromethyl)phenyl] . 

CAS Number: Not reported. 
SMILES String: O=C(C2=C(O)NN=C2C)C 1 =C(S(=O)(C)=O)C=C(C(F)(F)F)C=C 1. 

CS(=O)(=O)c 1 cc(ccc 1 C(=O)c 1 c([nH]nc 1 C)O)C(F)(F)F. 
I 

y-"' 
mN 

F / 

F HO 
F I 
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Material Balances 

Label: Pyrazole 
lrradiated 

Label: Phenyl 
lrradiated 

study report. 

Days Recoveries 
posttreatment (% Applied) 

Label: Pyrazole 
Dark 

0 
0 
1 
1 
3 
3 
7 
7 
9 

I Days ~ecoveries( 

99.9 
100.1 
100.7 
100.2 
100.8 
100.7 
100.5 
100.7 
100.3 

study report. 

posttreatment (% Applied) 

I Days ~ecoveries( 

0 
0 
7 
7 
9 

99.9 
1 00.1 
100.2 
100.2 
101.1 

study report. 

posttreatment (% Applied) 

Label: Phenyl 
Dark 

0 
0 
1 
1 
3 
3 
7 
7 

99.9 
100.1 
99.8 
99.9 

100.0 
99.5 
99.6 

100.2 

study report. 

Days Recoveries 
posttreatment (% Applied) 

0 
0 
7 
7 
9 

99.9 
100.1 
101.4 
99.9 
95.5 


