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CONCLUSIONS: 

In order for the study to be d, the registrant must provide the 
photodegradate distributions nonsensitized samples collected at 21.0 and 
46.75 hours postirradiation. provide an explanation for the 
apparent increase in 13900 detected at the final 
sampling interval neutral fractions of the nonsensitized 
solution were 3 (see Comment 2). 

Deeradation - Photode~radation in Wataq 
1. This study cannot be used to fulfill 

meet EFGWB standards because 
irradiated solutions were only 
has not established that the process 
Therefore, it cannot be assumed that 
present at levels less than those 

data requirements at this time. It does not 
concentrations of parent and photodegradates in the 
analyzed for later samples. The submitted data 

is linear over the time range studied. 
unreported degradates are necessarily 

reported. 

- 2. MON 13900 photodegraded readily, wikh a half-life of 4.2 days in a nonsensitized 
sterile aqueous buffered solution (pH 
xenon light source at approximately 
approximately 2 hours when a sensitf.zer 
The registrant estimated that MON 
of 29.9 days and 7.85 hours in the 
respectively, in natural sunlight 
13900 did not degrade in similar 

7) that was continuously irradiated with a 
25 C; the half-life decreased to 

(humic acid) was added to the solution. 
1?'900 would have photodegraded with half-lives 
r.onsensitized and sensitized solutions, 
assuming 12 hours of sunlight per day. MON 
solutions when incubated in darkness. The major 

degradates identified in the irradi ed nonsensitized and sensitized solutions 
were N-(dich1oroacetyl)glycine and (dichloroacety1)-2,2-dimethyl-5- 
oxazolidinylcarboxylic acid. 

TEXT SEARCHABLE DOCUMENT



Filter-sterilized (0.2 um) 0.01 M potassium phosphate buffer solution (pH 7) was 
placed in a Pyrex glass photolysis,cell, oxygenated for 30 minutes, then treated 
with oxazolidine ring- labeled 14- I3c/l4c ~ M O N  13900 (radiochemical purity >9$%, 
sperific activity 0.25 mCi/mMol, Monsanto) plus unlabeled MON 13900 (purity >99%, 
Monsanto), dissolved in acetonitrile, at a nominal concentration of 50 ppm; the 
final concentration of the cosolvent (acetonitrile) was 0.05%. The treated 
solution was stirred for 25 hours, then aliquots were analyzed for total 
radioactivity using LSC and the actual treatment rate was determined to be 48.5 
ppm. The remaining treated solution was continuously irradiated using a xenon 
arc lamp (total intensity 182.3 mw/cm2 at 300-750 nm; Table 14). The solution 
was stirred during irradiation and maintained at'24-26 C using cooling coils 
within the photolysis cell that were attached to a circulating coolant bath . . 
(Figure 2). The Pyrex glass of the photolysis cell was used to eliminate 

_ radiation below 290 nm (Figure 11); the distance from the photolysis cell to the 
xenon lamp was 10 cm, It was reported that the intensity of the xenon lamp was 
approximately 3.5X greater than that of natural sunlight at 300-750 nm (total 
intensity 51.6 mw/cm2 at noon on June 21 at St. Louis, MO; Table 12 and Figure 
10). and that 3.4 hours of irradiation with the xenon lamp was equivalent to 1 
day of sunlight (assuming 12 hours of sunlight per day). A "trapping tower" 
containing sequentially, from bottom to top, two foam plugs, a 15-g layer of 
.Drierite;two 10- to 12-g layers of Ascarite 11, and a final 12-g layer of 
Drierite was wrapped in aluminum foil and attached to the photolysis cell to trap 
[14~]volatiles and 14c02. For a dark control, additional pH 7 buffer solution was 
placed in a flask, treated with oxazolidine ring- labeled [~-"c/~~c]MoN 13900 at 
45.3 ppm, and incubated in darkness at 25 C; a foam plug was placed in the neck 
of the flask to trap any ~14~]volatiles. Irradiated and dark control solutions 
were sampled after 0, 21.0, 46.75, 69.9, 105.5, and 142.5 hours of irradiation; 
sampling intervals were not reported in terns of hours posttreatment. The 
trapping tower attached to the photolysis cell and foam plug in the dark control 
fxask were collected and replaced (as necessary) at 46.75, 105.5, and 142.5 hours 
postirradiation. 

Triplicate aliquots (0.6-1.1 g) of each sample were analyzed for total 
radioactivity using LSC. An additional aliquot (1 mL) was analyzed for MON 13900 . 

by reverse H P U  using W (254 nm) and radioactivity detection on a Brownlee CS-GU 
Speri-5 Cyano precolumn followed by a Beckman Altex Ultrasphere-CN column eluted 
with an isocratic and linear gradient mobile phase of acetonitrile and 0.002 M 
dibasic ammonium phosphate. Radioactive compounds were identified by comparison 
to retention times of unlabeled reference MON 13900. 

Foam plugs from the trapping tower and dark control flask were placed in 
scintillation cocktail and analyzed for total radioactivity using LSC. Ascarite 
from the trapping towers was placed in a flask and dissolved in distilled water. 
The flask was immersed in ice, then adsorbed 14C02 was released from the Ascarite 
.using concentrated sulfuric acid and trapped in phenethylamine solution; the 
trapping solution was analyzed for total radioactivity using LSC. 

To characterize photoproducts, the 69.9-, 105.5-, and 142.5-hour irradiated 
samples were fractionated into neutral and acidic fractions using anion exchange 
chromatography. The samples were applied to a column of AG 10x2 anion exchange 
resin, then neutral (non-acidic) compounds were eluted with 50% aqueous methanol 
and acidic compounds were eluted with 1 N ammonfum carbonate in 50% aqueous 
methanol. Aliquors of each fraction were analyzed for total radioactivity using 



LSC. The remaining portion rated and analyzed by 
HPLC using W (254 nut) and r ther a Bio-Rad Aminex 
HPX-87H column eluted with nt mobile phase of 
acetonitrile and 0.01 N sul 8 precol- followed by 
a Beclanan Altex Ultrasphere cratfc and linear 
gradient mobile phase of ac ammonia phosphate. 
Photoproducts were also ide ization and 
radioactivity detection, G onization, direct 
probe MS (DP/MS) with electron emical ionization, U/MS on a Water u- 
Bondapak C-18 column elute 95% aqueous methanol, 
high resolution MS in the 
electrophoresis. 

The photolysis of MON 1390 
investigated. Approximate 
and sensitized with 25 p 
sterilized, oxygenated, 
13900 plus unlabeled 
18 hours and analyzed for total activity using LSC. A 320.3-g aliquot of 

e photolysis cell and irradiated as 
described above. 
C. The irradiate b 

5.13, 5.32, 27.0, 
solution was samp 
sampling interval 

- plug in the dark 
51.45 and 122.9 
were analyzed 
irradiated s 

PATA SUMMARY: 

To produce additional material for 
sensitized (25 ppm humic acid) pH 7 
cell (no trapping tower), treated 
13900 plus unlabeled MON 13900 at 8) 
described above. At the end of the 
analyzed for MON 13900 and photoproclucts 

Oxazolidine ring-labeled [ 4 - 1 4 ~ ] ~ ~ ~  3900 (radiochemical purity >98%), at 48.5 
ppm, photodegraded with a reviewer-c lculated half-life of 4.2 days (101.5 hours) 

. in nonsensitized sterile buffered so ution (0.01 M phosphate, pH 7) that was 
continuous1 irradiated with a Pyrex glass-filtered xenon arc lamp (intensity P 182.3 mW/cm at 300-750 nm) at 24-26 C for 5.9 days (142.5 hours); the registrant 
calculated a theoretical half-life o 29.9 days in natural sunlight. The 
intensity of the lamp was reported t be approximately 3.5X greater than noontime 
sunlight in June at St. Louis, Misso ri, and 3.4 hours of irradiation with the 
xenon lamp was equivalent to 1 day o sunlight assuming 12 hours of sunlight per i 

.?hotoproduct characterization, sterile 
buffer solution was placed in the photolysis 

w:.th oxazolidine ring-labeled [ 4 - 1 3 ~ / 1 4 ~ ] ~ ~ ~  
ppm, and irradiated for 64.3 hours as 
irradiation period, the test solution was 

as described above. In addition, the 
acidic fraction was either derivat ed with n-butano1:sulfuric acid to form n- 
butyl esters of the acidic camp diazomethane to form methyl esters 
of carboxylic acids; derivatize ounds were analyzed by GC with radioactivity 
detection and GC/MS with chemic 



day. In contrast, [14c]~0~ 13900 did not degrade in a similar solution incubated 
in the dark. The major degradate in the irradiated nonsensitized solution was 
N-(dichloroacetyl)glycine (Fraction X)(Table 11). 

In the irradiated nonsensitized solution at 5.9 days postirradiation, 

MON 13900 comprised 48.0% of the radioactivity recovered from the solution 

H-(dichloroacetyl)glycine comprised 9.2% 

3-(dichloroacetyl)-2,2-dimethyl-5-oxazolidinylcarboxylic acid (MON 13900 
oxazolidine acid; Fraction XI) comprised 8.38, 

Fraction IX (tentatively identified as either 3-[(dichloroacetyl)amino]-2- 
hydroxypropanoic acid, 3-[(dichloroacetyl)amino]-2-oxopropanoic acid, or N- 
(dichloroacety1)-B-alanine) comprised 7.1% 

four unidentified acidic [14c] compounds were each s8.6% 

six unidentified neutral compounds were each 54.2% (Tables 3 and 11). 

At 142.5 hours postirradiation, evolved 14c02 totaled 1.5% of the applied 
radioactivity (Table 6). In the nonsensitized dark control at the 142.5-hour 
irradiation sampling interval, only MON 13900 was identified. Material balances 
were 102.0% of the applied from the irradiated solution and 108.8% from the dark 
control (Table 6). 

In irradiated sensitized (25 ppm humic acid) sterile pH 7 buffered solution, 
Oxazolidine ring-labeled [4-14c]M0~ 13900, at 49.0 ppm, photodegraded with a 
reviewer-calculated half-life of 2.2 hours ; the registrant calculated a 
theoretical half-life of 7.85 hours in natural sunlight. In contrast, [ 1 4 ~ ] ~ ~ ~  
13900 did not degrade in a similar solution incubated in the dark. 

At 3.2 days (75.93 hours) postirradiation, 

MON 13900 comprised 2.9% of the radioactivity recovered from the solutgon. 

N-(dichloroacetyl)glycine comprised 23.5% (maximum 39.5% at 51.45 hours) 

HON 13900 oxazolidine acid comprised 12.6% 

Fraction IX comprised 11.7% (maximum 12.3% at 27.0 hours) 

Fraction VI (tentatively identified as either 1-(dichloroacety1)-2-(2- 
furanyl) -2,5-piperazinediol or 4- (dichloroacetyl) -5- (2-furanyl) -1,2,3,4- -. 

I 

tetrahydropyrazinol) comprised 3.6% (maximum 12.0% at 27.0 hours) 

I the remaining twelve unidentified acidic and neutral 13~/14~] compounds were 
each 59.0% (Table 11). 

At 122.9 hours postirradiation, .evolved 14c02 totaled 4.9% of the applied 
radioactivity (Table 8). Material balances were 98.8% of the applied from the 
irradiated solution and 107.7% from the dark control (Table 7). 

! 



1. For the nonsensitized irradiated olution, concentrations of parent and 
photodegradate were given for the samples collected at 69.9, 105.5, and 142.5 
hours postirradiation, but not fo the samples collected at 0, 21.0, and 46.75 
hours postirradiation. If these a ~ l e s  were analyzed, the cpplicant should 
provide those results. I 

2. The concentrations of parent MON detected in the nonsensitized solution and 
percent HPW distribution) and Table 11 

radioactivity) were obtained 
the concentrations of MON 13900 

presented in Table 3 (data distribution) that were 
obtained using HPLC comprised 64.7% of the 
HPLC distribution at at 105.5 hours, and 82.9% 
at142.5 hours; 69.67, 55.9, and 37.78% 
of the H P W  intervals. The 
registrant 13900 detected 

acidic and neutral 

. %- 

3. Sampling intervals were reported terms of hours postirradiation rather than in 
terms of hours posttreatment. It reported that for the nonsensitized 
solution, the pH 7 buffer treated, stirred for 25 hours, then 
analyzed for total the actual treatment rate. 
Irradiation of the initiated September 27, 1988; 
however, it was not solution was initially treated. 
The dark control same intervals as the irradiated 
solution; it was dark control solution was 
preparea. Since pH 7 buffer solution when 
maintained in intervals in terms of hours 

impact on the outcome of the review 
intervals in terms of hours . 

4. Output of the xenon lamp was measur d by placing the lamp in front of the 
entrance slit of an excitatton mono hromator. It was not specified if the 
reported intensities of the xenon a c lamp (Tables 13 and 14) were measured at 
the same distance (10 cm) that the hotolysis cell containing the treated 
solutions was placed from the lamp. i - * 

5. ~bsorption spectra of the test subs ance in pH 7 buffer solution and sensitized 
(humic acid) buffer solution are pr in Figures 7 and 9, respectively. 

6. It was reported that samples were a lyzed for parent MON 13900 within 1 Rour 
after collection. The remaining po tion of each sample was stored at -4 C until 
further analysis. To demonstrate s ability of the samples during storage, it was 
reported that in the 142.5-hour non ensitized irradiated sample MON 13900 
comprised 37.8% of the recovered ra ioactivity on the day of sampling, 38.7% of 
the recovered after 15 days of froz n storage, and 42.9% of the recovered after 
75 days of storage. In addition, H LC analysis of the sample after 15 and 75 
days of storage indicates similar p 1 otoproduct profiles (Figures 47a and 47b). 



It was also reported that repeat analyses of acidic and neutral fractions from 
irradiated samples after freezer storage indicated that degradation did not 
occur; however, no data were provided. 

7. Using first order kinetics where x - time and y - ln(concentration of MON 13900). 
the Dynamac reviewer calculated half-lives for MON 13900 of 101.5 hours (4.2 
days) (r2 - 0.9810) in the nonsensitized solution and 2.2 hours (9 - 0.9880) in 
the sensitized solution (using data points up to 5.32 hours postirradiation). 

8. The aqueous solubility of MON 13900 was reported to be 214 ppm. 

9. The registrant reported that MON 13900 [3-(dichloroacety1)-5-(2-furany1)-2.2- 
dimethyloxazolidine] is a safener intended for use with chloroacetanilide and 
sulfonylurea herbicides in corn and sorghum. The maximum projected use rate for 
MON 13900 is 0.4 lb/A. 

10. The registrant reported that for studies conducted using radiolabeled MON 13900, 
the compound was synthesized with the radiolabel in the carbon atom adjacent to 
the nitrogen in the oxazolidine ring portion of the molecule. Studies were not 
conducted with the compound labeled in the furan ring portion of the molecule 
because degradation of the radiolabeled furan ring would result in radiolabeled 
ring fragments that would be natural products composed of low numbers of carbon, 
hydrogen, and oxygen atoms. 



t.blc 3. Quantification of MON 1 3 4  in thk Unscnsitized Aqwous Photolysis Experiment 

T i t  Lamp Sunlight Total MON 13900 
Hours Hours PPM8 % Distb PPM ln(PPM)c 

CONTROL I 

IRRADIATED - 

CONTAINS TRADE SECRET OR 
OTHERWISE CONF IOENTIAL 

8PPM cxpmscd as MON 13900 INFORMATION OF MONSANTO 
b~ercenc of HPLQRAD ~ndimt 1. COMPANY 

Initial 0.00 0.00 .OO 45.3 99.72 45.2 3.810 
1 21.00 74.13 .18 46.9 99.57 46.7 3.844 

. . 
'Data for irradiated samples plotted in Fib 13. 

2 46.75 165.03 
3 69.90 246.75 
4 105.50 372.42 
5 142.50 503.03 

13.75 47.6 99.42 47.3 3.857 
20.56 48.2 99.59 48.0 3.871 - 
31.03 49.0 99.60 48.8 3.888 
41.92 49.9 99.38 49.6 3.904 



Table 6. Rsovcry of Applied I<-Radioactivity fmn the MON 13900 Unsensitircd Aqueous 
Phomlysis Experiment - 

Sample Sample DPMIg Total DPM OAb of 
Weight (g) in Sample Applied DPM 

IRRADIATED 
Initial Solution 333.02 97102 32336908 100.0 
Samples Removed 10.00 97102 97 1020 3.0 

10.00 -99602 - 996020 . 3.1 
10.00 - 99581 995810 3.1 
10.00 98828 988280 3.1 

I 10.00 97584 975840 3.0 
10.00 96680 966800 3.0 

Solution Remaining 275.12 96680 26598602 82.3 
volatiles 10455 4. 1 
C02 49 143 1 1.5 

r n A L  RECOVERY 

CONTROL 
Initial Solution 170.30 90696 15445529 100.0 
Samples Removed 10.00 90696 906960 5.9 . 

10.00 94000 940000 6.1 
10.00 95349 953490 6.2 
10.00 96584 965840 6.3 
10.00 98076 980760 6.3 

/ 10.00 99988 999880 6.5 
Solution Remaining 1 10.30 99988 11028676 71.4 
Volatilcs 30268 0.2 

, TCTZAL RECOVERY 

CONTAINS TRPPE e r c w  OR 
OTHERWISE cONFl0gNf l4L 
INFORMATION OF MQNsANf 0 
COMPANY 



Table 7. Recovery of Applied 14C- f h n  the MON 13900 Sensitized Aqueour 
Photolysis Experiment 

IRRADIATED 
Initial Solution 
Samples Removed 

Solution Remainin 

CONTROL 
Initial Solution 
Samples Removed 

. . 

CONTAINS TRADE SECRET OR 
OTHERWISE CONF IDENT!AL 
INFORMATION OF MONSANTO 
COMPANY 



Table 8. Generation of 1- From the MON 13900 Aqueous Photolysis Exprirncnts, 

Inadiatad Solutions~ 

Tipoint . Lamp Sunlight % of A ~ ~ l i e d  DPM 
Davs C e v e  Urn 

Unsensitized Experiment 
2 46.75 13.75 0.1 0.1 
4 105.5 3 1.03 0.7 0.8 
5 142.5 41.92 ' 0.8 1 .5 

Sensitized Experiment 
9 3 1.45 15.13 1.3 1.3 
11 122.9 36.15 3.6 4.9 

lrC& was not trapped from the dark control solutions. 

Table 9. Dimibution of 14C-Radioactivity in Fractions from the Anion Exchange 
Chromatography of Solutions fiom the MON 13900 Aqucous Photolysis Expaimenu 

. . 
T i t  Lunp Sunlight PPMa % of Solution-Contained Radioacon~ 

Hours Days Unrctained Retained Remaining 
rneutral) . . a&cl on AG 1 Resirlb 

Unsensitized Experiment 
3 69.90 20.56 49.3 79.1 18.9 2.0 
4 105.50 31.03 48.7 62.5 25.1 9.7 
5 142.50 41.92 48.3 58.0 37.4 4.6 
Sensitized Experiment 
3 0.32 0.09 48.9 82.3 9.6 8.1 

41.2 33.3 5.5 8 27.00 7.94 48.1 
9 51.54 15.16 47.1 26.4 62.0 11.6 
10 75.93 22.34 46.1 27.3 58.9 13.8 
aPPM expressed as MON 13900 cquivatenf~, 
bThis ponion of the solution-contained radioactiviiy was not further characterized 

MSL-8963,- 
- COMAlNS TRADE SECRET 

-2. /I - OTHERWISE CONFiCENt I A ~  
INFORMATlON O f  MGN3AlyTQ 
COMPANY 



Table lo. Quantification of Photolyte ent of HPIX Distribution for the MON 
13900 Photolysis Exprim nt 3) 

Photo1 y e  Experiments 
Fraction Conducted 

Neutral Fraction --t-y 
Unrctained 
I 
II 
rn 
IV 
v 
VI 
vn. 
MON 13900 Region 

Characterittd 
Characterized 
Characterized 
Charactcsized 
Characterized 
Identified: 7 or 8 
Identified: 9 
Characterized 
Identified: 1 

I * 
Acidic Fraction 

Characterized 
Charactcrited 
Identified: 3 
Identified: 2 
Characterized 
Characterized 
Characterized 
Characterized 

Total of NeutraI 1 

Total of Acidic 
Photolyte Fractions* 94.7 87.9 9 .1 99.6 99.6 95.8 99.0 3 

- - 
fllh is the &car of radioactivity eluting the MON 13900 Region, 
Qntains multiple unresolved componen 
cHas HPLC retention time of peaks in 13900 ~cgiod 

- 
qotal of HPLC distribution represented Fractions I through VII and the MON 13900 Region. 
.Total of HPLC disaibution represented Fractions Vm through XV. 
ad. = not detected - 



Table 11. Quantification of Photolyte Fzactiow as Percent of Solution-Contained Radioactivity 
for the MON 13900 Pho~lysis Experiments (HPLC Gradient 3) 

Photolyte Percent of Solution-C& Radioactivitv Experiments 
Unse- Timebaintauint . . . .i 

Fraction Conducted 
3 4 5 5 

Neutral Fraction 
U~ctained n.d. n.d. n.d. n.d. 2.4 0.4 0.3 Characterized 
I 0.7 2.8 n.d. 2.3 4.9 2.1 1.5 ~hktes ized  
Il n.d. 3.3 2.2 . . n.d. n.d. 0.6 0.7 Characterized 
m 1.7 6.7 4.2 0.9 6.9 4.8 6.7 Charactaid 
N 4.0 2.3 3.5 3.3 8.9 4.1 5.9 Characterized 
V 2.1 4.9 n.d. .n.d. 1.0 0;7 3.4 Identified. 7 or 8 
VI n.d. n.d. n.d. 5.0 12.0 8.4 3.6 Identified:9 
VIP 15.9 n.d. n.d. 11.5 n.d. n.d. n.d. Characterized 
MON 13900 Region 5 I .2 37.3 48.0 58.4 3.8 4.1 2.9 Identified:l 

.pl 
Acidic Fraction 

I 

-Vmb 3.2 5.2 8.6 1.8 8.7 5.5 9.0 Characterized 
K 7.3 8.4 7.1 1.2 12.3 8.0 11.7 Characterized 
X 2.0 5.1 9.2 4.0 14.4 39.5 23.5 Idenme& 3 
XI 2.2 2.2 8.3 1.5 11.3 4.8 12.6 Identified:2 
XII n.d. n.d. n.d. n.d. 2.4 n.d. n.d. Characttrized 
xm n.d. n.d. 0.7 n.d. 3.3 1.0 0.9 giaractai;ed 

X l V c  0.8 0.5 0.8 0.4 0.5 0.6 0.6 Characterized 
X V c  2.4 0.6 n.d. 0.7 0.2 n.d. n.d. Characterized 

I 

Total Neutral Photolyte 
Fractions I -VId 8.5 20.0 9.9 11.5 33.7 20.7 21.8 

Total Acidic Photolyte 
Eacthn~ WII - XV 17.9 22.0 34.7 9.6 53.1 59.4 58.3 

8This is a smear of radioactivity duting b e f a  the MON 13900 Region. 
Wonrains multiple unresolved components Figure 17b). 
cHas HPLC retention time of peaks in the MON 13900 Region. I 

aDoes not include Fraction VII or the MON 13900 Region. 
eRadioactivity not r c c o v d  Fmm anion exchange chmatogra~h~. CONTAINS TRADE S E c R ~f OF 
a.d = not detected. OTHERWISE CONFIGENTI AL 

MSL-8963. 'p%Lac INFORMATICN OF MOASANTO 
COMPANY 



Table 12 Intensity Data fa Simula P Sun (Data plotted in Figure 10) 

Wavelength wavelength Intensity 
W w 

305 
0.000 

310 
0.003 

315 
0.007 

320 
0.014 

325 
0.0 18 

330 - 
0.026 

335 
0.035 

340 
0.037 

345 
0.038 

350 
0.040 

360 
0.045 

370 
0.049 

380 
0.060 

390 
0.062 

400 
0.06 1 

410 
0.092 

420 
0.101 

430 
0.1 16 

440 
0.109 

450 
0.130 

460 
0.145 

470 
0.151 

480 
0.149 

490 
0.155 

500 
0.147 

5 10 
0.149 

520 
0.152 

530 
0.146 

540 
0.151 

550 
0.153 

570 
0.153 

593 
0.149 

610 
0.145 

630 
0.144 

656 
0.141 

668 
0.132 

690 
0.134 

710 
0.1 19 

718 
0.125 

724 
0.116 

740 
0.1 15 
0.1 17 

Data simulated for sunlight ' S t  Louis. Missoui on June P at nooa L. 
CONTAINS TRADE SECRET OR 
Of HERWISE CONFIDENTIAL 
lNFOf?MATlCN O f  MONSAN TO 
COMPANY 



Table 13. intensities of the Xenon Arc Lamp (Unfiltered and Filtered) Used in the MON 
13900 Aqueous Photolysis Studies (Data plotted in Figure 10) 

Wavelength 
(nm) Unfilttnd F11tad 

Wavelength 
(nm) . Unfiltered Filtered 

525 0.513 0.432 
' 530 0.514 0.436 
535 0.520 0.436 
540 0.530 0.444 
545 0.530 0.447 
550 0.536 0.446 

Intensity in mwfcmt-nm. 
Pyrex was used for the filtered lamp measurements. 



Trble 14. Total Intensitis of the AIC Lamp (Unfiltered and Filtered) Used in the 
MON 13900 Aqueous 

Intensity in mw/cm2-nm. Pyrex was wd for the filtered lamp measuremeno. Y - 
SL-8963, B@e=& - CONTAlCS TRADE SECRET OR 

OTHERWISE CONFIDENTIAL 
-2 4 - INFOR.MAT10N OF MCNSANTQ 

COMPANY 



F i p  2. Apparatus Used in the MON 1390  Aqucwr Photolytir Experiments 

~ P P U  
Trapping tower 
Tower 

I magnetic 
stiller I Xenon arc 

lamp 

cross-sectional view 
of photolysis cell . 

-- 

CONTAINS TRADE SECRET OR 
OTHERWISE CONFIDENTIAL 

M s L - B ~ ~ ~ . B P ' B ~ ~ ~  INFORMATION OF MONSANTO 
COMPANY 

.. -2.17- 



Fim 7. *Ultraviolet ~pectrum J ppm) in A~~~~~ ~ ~ f f ~  ~ ~ l ~ t i ~ ~  @H - 
7.0.OL M), Used in 13900~Untensitizcd Photolysis Expaiment - 

0- 
CONTAINS TRADE SECRET C 
OTHERWISE C O W  CENTIAL 
INFORMATICN GF V~JNSMTI  
COMPANY 



- F i m  9. Ulmvidn Spcnrurn of %fON 13900 (49.0 ppm) in Aqueous Buffer Solution 
(pH 1,0.01 M) with 25 ppm Humic Acid, Used in the MON 13900 Sensitized 

5 

CONTAINS TRADE SECRET OR 
OTHERWISE CCNFII In(r:?L . - .  -,. - - 

~~~-8963,prsbp4 
\flFOSkiAi;CN OF h:. - - 
CCb!PAii Y 



and the 

. Wavelength (nm) 

Unfiltered Xenon arc 1-p 
Filtered Xenon arc I m p  - .-. . Simulated s u ~ l i  h t  
Natural sunltgh f r ( ) ~ ~ h \ N s  T R ~ ~ ~  

\r 

SL-8963. O l n ~ ~ ~ \ S E  CONF 
I W ~ ~ ~ ~ ~ I \ O N  Of -a. 20 - ~ M P A N ~  



Rgmc 11; Transmittance Spctrum of Photolyds Cell Filled with Dcionid Water 

wbr filled all 

C()NTA!NS TRADE SECRET OOR 
OTHERW~SE CONFIDENTIAL 
~nfcsur i~c# OF MCNSAHIO 
COMPANY . b 



. . 
F i m  41; HPLC Andy& of Photovsis ~iIh&ns ., -. . for Stability Experimcnu (HPLC . 

0nr0nt4) ~ - 

I 

(a) Unsendki Photofysis, pimepint 5, after 15 days of fieem m g t  1 
I - 

. . 

L-8963.Plpe-ly zONTA!bS !4Aai  jECqET * 

OTHERWISE CONFIDENTIAL 
-d. .,*d - lNFORMATlcN OF MONSANTO 

COMPANY 



4 RESULTS & DISCUSSION 

4.1 STUDY DESIGN . . 

This study was designed to provide kinetic data and information about thephotoproducts of 
MON 13900, 1, in aqueous solution when irradiated with &icial sunlight The protocol for 
this study was Monsanto Protocol Number 88-27-M23 (we Appendix A) and was designed to 
satisfy the U.S. Environmental Protection Agency Pesticide Assessment Guidelines, 
Subdivision N: Environmental Fate, Section 161-2, Photodegradation in Water. 

1, MON 13900 

*position of 12C and 14C isotopic labels 

This study was conducted using an aqueous buffer at pH 7, which previous studies had - 

indicated was a hydmlytically stable pH f a  MON 13900.5 The nominal concentration of 
13C/l<-MON 13900 was 50 parts per million, the same as was used in the pxeviously 

conducted Hydrolysis Studies of MON 13900.5 The estimated water solubility of MON 13900 
at 25 OC in deionized watcr is 214 ppmo 

4.1.2 Photolysis Experimentr -- Two defmitive photolysis experiments and a 

I 
supplemental experiment were conducted using 1WGMON 13900 as the test substance: 

I (1) An unscnsi~nd photolysi~ experiment was conducted in Gerile deionized water 

buffered to pH 7. The concentration of MON 13900 was 48.5 ppm, with irradiation - 
I 

for the quivrlcnt of 41.92 days of sunlight. Samples wen taken as desaibcd in 
I Table 2. 

*%penmena conducted by P.R. Rahn, Monsanoo Notebook Page 3423070. I 
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for an additional cluster in the mh 251.252 region in Figure 296 This data suggests that two 
acetyl p u p s  wen added to during the dcrivatization, which suggests the presence 
of two reactive hydrmryl.moieties. The presence of two chlorine 
atoms suggests of the original molcfule is intact 

Repeated attempts at fast atom ent (FAB) mass spectral analysis on pg quantities of 
Fraction VI were unsuccssfbL is consistent with the generally low sensitivity of 
the FAB method with MON 

- 

High voltage elccaophoreds (HVE) Photolyte Fraction VI to 
confimn its non-acidic nature. experiment at pH 9.0. 
The results indicate that of the applied 
radioactivity migrated is consistent 

-- 

with the presence of 
Y 

chromatography. 
dissolved in a pH 7 aqueous solution. 

: Based on the above data. the following 
13.3.4-teaahydropyrazinol, was . 

proposed for Fraction 

. -... - . . . . 
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A loss of 18 in the mass spectrometer would result in 10, which has a molecular weight of 

A scheme f a  thc fonnation of 9 is postulated as follows: 

1 
MON 13900 

I 

9 

1 

I Structure 9 is consistent with the presence of two nitrogen atoms and two 13C atoms in the 

molecule (as indicated by the mass spectral data), and the presence of two hydroxyl groups 
:CNT$lhS T W C E  SECgF-T OR 
3THERWICi Cf'::.:?;-r41, 
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4.8 DISCUSSION OF MON b900 PHOTODECRADATION 

I 
The results of this study demon 
blution. The half-life k 7.85 s solution with bur& wid (semiti& solution), . 
and 29.9 days in unsensitized . A b e  nu* ofph~~prodUcfs wac 
formed in both the unscnsi 
constituted greater than 1 
identified. These major strums b w  on high resolution 
mass s p e c ~ o m e ~ ~ ~  of 
authentic compounds 
thne additional acidi upon mass spectral 

characterization of through 9).  he s t n ~ ~ s  
assigned b the M summarired below. 

Acidic Photoproducts: 



An examination of the strusaacr of the photoly~ derived b m  MON 13900 shows that thc 
f m  moiety of MON 13900 has photolyzcd and the dichloroacetyl moiety has remained intact 

(in all the identified phomlytes except 9). Figure 4 contains the proposed pathway fa the 
photolytic degradation of MON 13900 in aqueous solution. The initid photolysis of the furan 
moiety of MON 13900 leads to the farnorion of the oxazolidine acid 2, which upon the - 
opening of the oxamlidire ring and loss of acetone, gives the photolyte 4. Funha 
dehydrogenation and decarboxylation lead to the f~~mation of other photolytes (3,5.6,7 or 
8, 9) obsewcd in this study. The photochemical degradation of the furPn moiety has ken 

extensively investigated and reported in the litera~~t.7~*9~lQ Bawd on reported mechanisms, 
the following schexn~ is postulated for the f~~mation of 2, the MON 13900 oxazolidine acid, 
from MON 13900 during photolysis. 

CONTAINS TRADE SECRET OR 
OTHERWISE CONF!DE%TIAL 
INFORMATIGN OF MONSANTO 
COMPCMY 



As dcsaikd previously. the MON 13900 leads to the formation of a large . 

number of acidic and neutral sensitized solution. the acidic photolytes arc more 
abundant than the neutral 30 days of sunlight. Based on rhe 
scheme postdated above of MON 13900. the formation 
of a large number of intermediates that lead to the 
formarion of the 
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