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Aerobic Soil Metabolism 1 
CONCLUSIONS: ~ 

This study is scientifi ally sound and partially satisfies the 
data requirement l&y providi g information about the aerobic soil 
metabolism of [Ph- C]-V-5348 . This study was conducted using only 
phenyl ring-labeled V-53482. To fully satisfy the aerobic soil 
metabolism data requiremen , the registrant should submit an 
additional aerobic soil meta olism study using THP-ring labeled V- 
53482. 1 

The structure of 
of them was 
other one 
Results of 

[I4c] -v-53482 (uniform1 phenyl ring labeled) , at 0.26 pg/g, 
degraded with a registrant-c lculated half-life of 11.9 days in a 
California sandy loam soil i cubated in the dark at 22-26OC. A 
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METHODOLOGY: 

At each test interval, he soils were extracted three times 
with 40 mL of acetone: water (5:1, v/v) and three times with 40 mL 
of acetone: 0.01N HC1 (9: 1 v/v) . All extraction mixtures were 
stirred for 15 minutes and ce trifuged. The acetone:water extracts 
were combined and their r dioactivity was measured by LSC. 
Similarly, the acet0ne:O.O N HC1 extracts were combined and 
analyzed. 1 

[14c] -V-53482 (uniformly 
418 mCi/g, radiochemical purity 
acetone to make a stock solution 
the stock solution (1165 pL i:? 
g sample of soil (application 
The fortification level is 
maximum field application 
sandy loam (67% sand, 29% 
soil was sieved through a 2-:.m 
adjusted to 75% of 1/3 bar 
which were connected to five 
glycol, and two traps with 
water; there was a continuous 
were kept in the dark at 
0.710°C). At days 1, 3, 7, 
samples were removed for 
3, 7, 14, 28, 42, 59, 81, 89, 
test interval, the trapping 
fresh media. The radioactiv:.ty 

 he combined extracts e tested by two dimensional TLC using 

acid (5:7:1) 

The peaks quenching 
under W 
Reference 

phenyl ring labeled, specific activity 
98.0%), was dissolved in 2 mL of 
at 159657 dpm/pL. A dilution of 

4 mL of acetone) was applied to a 20 
rate 0.26 pg/g or 241000 dpm/g soil) . 

approximately three times the estimated 
rate. The soil used was a California 
silt, 4% clay, 1.2% OM, pH 7.8). The 

screen. The aerobic samples were 
and placed in sealed glass chambers 
volatiletraps with charcoal, ethylene 

2-ethoxyethano1:ethanolamine (1:1), and 
flow of humidified air. The chambers 

22--26OC (mean f standard deviation 25f 
14, 28, 59, 89, 120 and 181 duplicate 

analysis. Traps were sampled at days 1, 
113., 120, 144, 175, and 181. At each 
media was removed and replaced with 

in the traps was measured by LSC. 

Portions of the extract d soils were oxidized by combustion 
and the levels of C02 were etermined by LSC. Duplicate samples 
from the traps were analyze by LSC.,4 The charcoal medium was 
oxidized by combustion a d the i COz measured. The 2- 
ethoxyethano1:~~hanolamine ( : 1) was acidified with 4 N sulfuric 
acid and the C02 trapped 'n Carbo-Sorb:Perma-Fluor (1:l) was 
counted. 

A number of selected s mples of the acetone extracts were 
analyzed by HPLC in additio to two-dimensional TLC for product 
identity confirmation. The HPLC method used a gradient mobile 
phase of water and 1.5% tetra utyl ammonium phosphate:acetonitrile 
(pH 6) in a Cq8 column. I 



The combined acetone e cts of other selected samples were 
rotoevaporated and separat TLC using the following solvent 
system: 

dichloromethane: acid (10: 1) . 
The resulting individual were scrapped and eluted with 
methanol. They were f urth ed by two-dimensional TLC and HPLC 
using the same systems de 

In addition, The com xtracts of certain samples 
were tested by direct pr to determine the identity 
of the unknown chemical the two-dimensional TLC. 

5-g samples from the soils were refluxed with 
portions of acetonitri1e:O. (4:l) (time and details not 
specified). The extracts by two-dimensional TLC and 
autoradiography. The additionally extracted 
with 0.5 N NaOH for the amounts of fulvic 
acid, humic acid, 

RESULTS : 

ring labeled, specific activity 
, at 0.26 pg/g, degraded with 

a 11.9 days in a California 
at 22-26OC. 

Material balances range from 88.9% to 104.5% of the applied 
throughout the study. d 

V-53482 was 92.9% of 
. 18.0% by day 2% and was 
posttreatment. C02 comprised 
11.5% of the applied at day 
analysis of the sample extracts 
five minor unidentified 
applied. f 

Soil-bound residues 
0 to 52.7% by day 28 and 
Extensive reflux extraction 
additional amounts of parent 
applied. It also showed 
unidentified minor components, 
The humic acid, fulvic acid, 
residues ranged from 3.1-12.9%, 
applied, respectively. 

COMMENTS : 

the applied at day 0 and decreased to 
13.7% of the applied from day 89 

2.3% of the applied at day 0 and 
181 posttreatment. Chromatographic 

showed the presence of at least 
components, each one was 110.9% of the 

increased from 0.7% of the applied at day 
73.6% of the applied by day 181. 
of the soil-bound residues showed 

V-53482 at concentrations S9.2% of the 
the presence of at least four other 

each one was 13.5% of the applied. 
and humin fractions in the soil-bound 

2.3-7.6%, and 7.4-24.9% of--the 

1 The study was conducted 
53482. The structure 
moieties; one of them 

using only phenyl ring-labeled V- 
of V-53482 consists of two major 

was radiolabeled in this study (the 



phenyl ring) . The one is the 3,4,5,6-tetrahydro- 
phthalimide (THPA) Results of the hydrolysis study 
demonstrated that two additional degradate,~ could 
also be present processes (THPA and A-TPA). 
The presence of could not be confirmed if only 
phenyl-ring .s 

3 times the 

at the 

3. According to the samples were extracted and tested 
immediately after except the second extraction of 
Day 1, which was later. Samples were stored 
in a freezer specified) for possible 
additional analysis. 

4. Some experimental proce ures were not discussed in detail in 
the study. Instead, som of the procedures were presented in 
a schematic format on p ges 19-22 of the study. f 

5. Selected soils were ed to determine the availability of 
microorganisms. showed that the soils contained a 
viable microbial the study started. 

6. The authors defined as iffusell any unresolved radioactivity 
The "diffusew radioactivity 

represents a maximum of the applied at the sample 
interval 14 days in (5:l) extracts. It 

scans that there 
are no 

7 .  Only data from day 0 to 28 posttreatment was used to calculate 
the degradation half-lif . The authors indicate that the data 
after day 28 "was not we 1 described by first order kinetics.!' P 

8. In order to determine t recoveries of radioactivity of the 
two-dimensional TLC selected aliquots of sample 
extracts of acet0ne:O.l N HC1 (9:1), and 
reflux residues were analyzed by the 

into various areas and 
ranged from 87.1% to 

9. To determine the effici of the soil oxidation procedure, 
a number of sqpples of soils were spiked with known 
amounts of C-V-53,382 The samples were oxidized by 
combustion and the The recoveries ranged 
from 97.3% to 103.1%. 



10. The California sandy am used in this study was somewhat 
alkaline (pH 7.8) . Hydrolysis study (&!RID# 42684906) 
demonstrated that pH's favor degradation of parent V- 
53482. 

des60b 
. j l m  



Table 11 

1ndividua.l Summary of Radioactivity Found ammg the Sanple Matrices 

Individual Radioactivity A~o l i ed  t o  Sanmle 
Traps for  Volat i le  ~ a r r w m n t ~ ~  

Acetone:Vater ( 5 : l )  and Acetone:O. IN K L  (9 : l I  €xtractsm Extracted Ethylene 
5-53482 Oriain Realon 1 Resion 2 Reqion 3 Resion 4 Diffuse Total $oi lb 2-EE Glvcol Charcoal Iota1 - 

Sanp le 
Interval 

IDav) 

NA Not applicable. 
NO Not detected. 
2-EE 2-€thoxyethanol:ethS1~)1mine (1  : 1). 

r Sun o f  values f ran Tables V l l l  and 1X. 
b VI luer f ram Appendix C. 



t d e  I11 

Wean Sunmry of Radioactivity F d  the Sanple H n t r i ~ e S ~  

Mean Rdioactivi t y  Appl id to Samle 

Saple Tram for Volatile Cornrnmt~ 

Interval Acetar:btater (5:l) and Aceton:O.lN HCL (9:l) Extracts Extracted Ethylene 

(Day) 9-5- Oriqiq Region 1 Regian Z @aim 3 ptqion 4 piffusq &&! Soil 2-EE Glwol Charcoal to ta l  

NA Not applicable. 

No Not detected. 

2-EE 2-Ethoxyethsnol:ethanolanin (1: 1). 

a Mean of values i n  Table I I. 



Table I V  

Sanple 
lnterva 1 
A Y L  

AE-A 
AE-0 

AE-8 
AE- I 

Individual S m r y  o f  Radioactivity Fwnd m g  the Sample Matrices 
Expressed Relative t o  the Fie ld Application Rate of S-53482' 

Individual Radioact i v i t v  Expressed Relative to  the Field Application Rate o f  5-53482 [UQ/Q) 
Traps fo r  Volati le C m n t g  

Acetone:Water (5: l) and Acetone:O.lN HCL (9: l) Extracts Extracted Ethylene 
S-53482 O r i ~ i n  Reqion ) Re~ion 2 Reqion 3 Resion 4 Diffuse Soil  - 2-EE Glvcol Charcoal 

NA Not applicible. 
NO Not detected. 
2-EE 2-Ethoxyethanol:etbnolmlne (1: I ) .  

a A1 1 values in  th ls table (including "Total" values) were ca lculated by nu l t  ip l lng  the fractions o f  corresponding values In  Tabla II by the study 
application rate (0.26 #g/g) a d  dlviding these results by 3 (study rpplfcation rate was three t l m s  the f i e l d  application rate). 
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Idividral ~NI HeM Relatiw OistriMicm of Radimctivity Detected cm the 
T U B - O ~ i a r a l  RC Plate for the Acetaac:Ydter (5:l) Sarpk ~rtrat' 

Mle Pertentaqe of Radioactivltv Detected m RC Plate 
Interval Sslple ldivldlal  Hean 
lfbvl &&g S-53482 Orlqin R a t m  1 Rwtcn 2 Rwim 3 Reqim 4 Diffuse f - 5 ~ 4 ~ 2  h i m  1 ~ e p t m  2 !aim 3 4 p i f f u q  

o PE-A 94.7 m m m m m 5.3 93.5 m m m m m 6.5 
PE-8 92.3 H) NO M HI Nl 7.7 

H) Hot detclcted. 

(I Solvent system ram: Oinanslcn 1 [tolrmne:ethyl formatc:farnic acid (5:7:1)] and Ohensim 2 [di&laorethane:acetic acid (10:l)). 



Tab k VI I 

Indivichl and HBM Relat ive Oistrihrtim of Radioactivity Oetected m tte 
T~Dhmsianal  lLC Plate for t h  ketane:O.ll Wl (9:l) Sarple ~xtract. 

brp le Percentaqe of Rsdioactlvity Detected m nC Pbte 
Interval Sarple Ind iv ib l  k m  
[ b y )  5-53482 Orlpin Rwim l Rwlm 2 Rwim 3 Rwim 4 Diffuse S-53462 Orlqin Rwim l Rwim 2 Rapim 3 Rwlm 4 Diffuse 

m Not detectsd. 

s Solvent system em: Ohe\Jim I [toluenc:etlyl fans@:fomlc acid (5:7:1)] d OllraEim 2 [dkhbaethme:mtic acid (10:1)]. 



l r r l iv iba l  and HBsn 'Tm-Oimnsiaul NC Distrihrtion of  Radioactivity in  the ke tm:Uatw (5:l) 
fxtract ljpnessed as the Percentage of  Radioactivity &plied t o  the brpb 

brp le Penentaqe of  Radiaactivity -lied t o  k l e  
Interval Smple Tota 1 Indiv icb l  Oistribut im" ban Olstrihrtion 
[ b y )  &p& ~xtr~wttact' 5-53482 Orictin Reqionl ReuicnZ Resim3 h i m 4  Oi f fuq  O r l ~ i n  Resim 1 h i m  2 R w i m  3 h i m  4 Diffuse 

a b t a  1 r a d i m t  ivi ty r~awered fmn th acetane:wter (5: 1) extract (Appendix C). 
b Percent- of radlasctlvlty detected cn RC plate (Table VI) ~ r u l t l p l l d  by total radlosctlvity raxmrsd fmn t t e  acetm:wter (5:l) extract d l v l dd  by LOO. 



Individral and ban Tm-Oinensicnal RC Oistrihrtim of Radioactivity in the htm:0.1; tC1 (9:l) 
Extract E~ressed as thc Percentage of Rddloactlvlty @lied to the brpk 

s ~ l e  Percentam of Radionctivltv Aoplied to  SmDle 
Interval Sarple Total lndividral Distribut imD Hem Distr iMlcn 
I b v )  €xtracta S-53482 &lain Reqicn 1 Reqlm 2 Reqlm 3 Reqicn 4 Diffuse 5-53482 Oricrin Reqlcn l Reqlcn Rwim 2 Reslm 4 Diffuse - 

Kl Not &tactad. 

a Total radioactivity recoverad fmn the acetane:O.l)( XI (9:l) extract ( m i x  C). 
b Percmtage of radioactivity B t s r t d  or RC plate (Table V I I )  m i l t i p l i d  by total radioactivity nrxrverad fmn the scetaa:O.I!! tC1 (9:l) &rat divided by 100. 

1 
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1 Table X I  

I n d i v i d u a l  D i s t r i b u t i o n  o f  R a d i o a c t i v i t y  among t h e  Fract ions I o f  t h e  Ext  acted S o i l  o f  Selected Samples 

2 8 AE- 13 29.8 4.6 4.5 10.5 
AE-6 31.6 4.4 4.1 15.9 

Sampl e 
I n t e r v a l  Sample Extracted 
(Dav) Number Soi 

Percent o f  Radi oac t  i v i  t v   ADD^ i e d  t o  Samol e  

Ref 1 ux Humi c  F u l v i c  
1' E x t r a c t  - Acid Acid - ~ u m i  nb 

a Values f rom Table 11. 
b The percent  of app l ied  

t h e  percent  o f  app l ied  
humic a c i d  f r a c t i o n s .  

r a d i o a c t i v i t y  i n  t h e  ex t rac ted  s o i l  minus the  sum o f  
r a d i o a c t i v i t y  i n  the  r e f l u x  ex t rac t ,  f u l v i c  ac id,  and 
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Study author(s)'s results and/or conclusions 
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RESULTS 

Soil Microorganisms I 

Microorganism 
Assav 

The results of the analyses for 
be1 ow: 

Plate Count Per s of Soil 
Sam01 e Number 

AE-10 A€-15 

the presence of microorganisms in the soil are 

The above data show that the st dy samples contained a viable microbial 
population at study initiation. 1 

Aerobic 
Anaerobic 
Aerobic Spore 
Anaerobic Spore 
Yeast 
Mold 

Definitive Study 

11,000,000 11,000,000 
46,000 44,000 

390,000 530,000 
4,600 4,400 

<1,000 <1,000 
3,000 50,000 

Distribution of  ADD^ ied ~adioaciivi tv Found amonq the S a m ~ l e  Matrices. The 
individual sample values for th app? i ed radioactivity found among the sample 
matrices are in Table 11; mean alues are in Table 111 and presented graphically 
in Figure 3. Detailed data tab es and calculation methods for the percentage of 
applied radioactivity found in he sample matrices are in Appendix C. 

The mean material balance range from 94.2% to 102.1% throughout the 181-day 
study indicating that any test aterial lost through volatility or adsorption to 
the sample container was minima . The amount of applied radioactivity in the 
sample extract decreased steadi y from a mean of 99.4% (Day 0) to a low of 10.0% 
(Day 181). i 
Most of the recovered radioacti ity was found in the extracted soil after Cay 28. 
The decreases of radioactivity n the extract were para1 1 el ed by corresponding 
increases of radioactivity& in t e extracted soil and the 2-ethoxyethanol: 
ethanol amine (1: 1) trap ( CO*). The mean radioactivity found in the extracted 
soil increased from 0.7% (Day 0 to 73.6% (Day 181) of that applied. By the end 
of the 181-day study, the cumul tive radioactivity found in the 2-etkoxyethanol: 
ethanolamine (1: 1) trap was 11. % of that applied. The radioactivity detected in 
the ethylene glycol and charco traps did not exceed 0.3% of that applied. 

The individual and mean summari s of recovered radioactivity expressed re1 at ive 
to the field application rate o S-53482 are in Tables I V  and V ,  respectively. 
Except for the parent compound, the mean amount of radioactivity detected for any 
one TLC plate area of the sampl extracts was less than 0.01 ppm. The mean 
amount of radioactivity detecte in the traps for.volatile components was less 
than 0.01 ppm throughout the st dy. The mean amount of radioactivity detected in 
the extracted soil ranged from ess than 0.01 ppm (Day 0) to 0.064 ppm (Day 181). 
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Relative Distribution of 
Extractq. Radioactivity scans 
least six components in the 
origin designated as Origin, 
detected 'by the scanner was 
scans are in Appendix D 
0 1 1 (9: 1 )  The individual 
distribution of radioactivity 
[acetone:water (5:1)] and Table 

Radiolabeled S-53482 degraded u conditions. The mean extractable 
radioactivity corresponding to decreased from 92.9% (Day 0) to 3.7% 
(Day 181) of that applied. The radioactivity corresponding to any 
one of the remaining components Regions 1 through 4) did not 
exceed 8.1%. 

Radioactivity Detected on the TLC Plate for the Samole 
of the TCC plates indicated the presence of at 

saaple extracts: *c-S-53482, radioactivity at the 
Regions 1 through 4. Any unresolved radioactivity 

designated as Di ffuse. Representative radioactivity 
[acetone:water (5:1)] and Appendix E [acetone: 

and mean sample values for the relative 
detected on the TLC plate are in Table VI  

VII [acetone:O.lH HC1 (9:1)]. 

Two-Dimensional TLC Distribution 
Radioactivity Amlied to the 
TLC distribution of radioactivity 
applied to the sample are in 
[acetone:O.lE HC1 (9:l)f. 

of Radioactivity Ex~ressed as the Percentaae of - 

San~lc. The indjvidual and mean values for the 2-0 
expressed as the percentage of radioactivity 

Table VIII [acetone:water (5:1)] and Table IX 

Identification and Characteriza ion of Sample Components t 

e radation Half -Life of 14c-s-d3482 under Aerobic Conditions. The degradation of 
h 2  as measured in the sample extracts was assumed to follow first-order 
kinetics. The calculated ha1 f-1 
11.9 days. The data used in the 

ife using 1 inear regression analysis was 
linear regression- analysis are in Table X; the 

Anal ysis of Day 14 Sample ~xtraits. The presence of '*c-5-53482 in the Day 14 
sample extracts was confirmed 2-D TLC and HPLC using a reference standard of 
5-53482 (Rt values: x-axis, 0 ; y-axis, 0.78). The 482-HA (R, values: x-axis, 
0.28; y-axts, 0.56) and APF (R, 
comigrated in the 2-0 TLC systeri, 
the 482-HA and APF standards each 
No sample component comigrated 

1 inear regression 1 ine (y-inter~ept, 4.48; slope, -0.0581 ; correlation 
coefficient, -0.995) is in Figu e 4 (because the test material degradation had 

values: x-axis, 0.29; y-axis, 0.55) standards 
however, the standards were separated by HPLC; 
coeluted with a component from Sample No. AE-1.. 

or coeluted with the IMOXA (R values: x-axis, 

exceeded two first-order halflives 
was not we71 described by 
used). 

0.48; y-axis, 0.59) and 482-CA tandards. The HPLC cochroma{ography of the 5 -  
53482 (retention time, 42.8 min tes), 482-HA (retention time, 32.3 minutes), and 
APF (retention time, 23.7 minut s) reference standards and the combined extract 
o f  Sample No. A € - 1  is shown in 

by Day 28, and because the data after Day 28 
first-order kinetics, only data through Day 28 was 
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Anal o f  Reaion 3 from Sel ec ed Sam~l a The HPLC and mass spectral 
anal:::: o f  i so l a ted  Region 3 i r e  i n c o n f  ::::e:ts~n ttPY chromatogram o f  t h i  s 
region i s  shown i n  Figure 13. egion 3 was assigned as unknown (Figure 16). 

Analvsis o f  Dav 59 Sam~le  ~ x t r a k t s .  The presence o f  "c-5-53482 i n  the Day 59 

Anal vsf s of Soi l Bound Residues the ext rac ted s o i l  w i t h  ace ton i t r i l e :  
0.25g HC1 (4:l) released 40.0% the  r a d i o a c t i v i t y  from the s o i l  ; the 
amount o f  appl ied r a d i o a c t i v i t y  the e x t r a c t  ranged 27.0% t o  40.2%. The 
amount o f  appl ied r a d i o a c t i v i t y  the humic acid, f u l v i c  acid, and hum'in 
f rac t ions  ranged from 3.1% t o  1 t o  7.6%, and 7.4% t o  24.9%, 
respect ive ly  (Table X I ) .  

sample ext rac ts  was confirmed b 
reference standard o f  5-53482. 
the presence o f  two components 
unknown component (Fjqure 8). 
confirmed by HPLC (Figure 9). 
(Region 2) comigrated w i t h  t he  
two components had HPLC r e t e n t i  
when comparing a radiochromatog 
U.V. chromatogram o f  a mixed r e  
in jec ted  independently on the  s 

Analysis o f  the r e f l u x  ex t rac t  y 2-D TLC revealed the  presence o f  a t  l e a s t  s i x  
components: "c-5-53482, radioa t i v i t y  a t  the o r i g i n  designated as Origin, 
Regions 1 through 4. Any unres l ved  r a d i o a c t i v i t y  detected by the scanner was 
designated as D i f f use  (Table X I I ) .  The presence o f  "c-S-53482 i n  the r e f l u x  
ex t rac t  was confirmed by 2-D TL using a reference standard o f  S-53482 
(Figure 14). The mean appl ied ad ioac t i v i t y  corresponding t o  any one o f  
Regions 1 through 4 d i d  not  exc ed 2.4% ( less than 0.01 rg/g). The r a d i o a c t i v i t y  
from the r e f l u x  ex t rac t  (mostly o r i g i n  mater ia l )  was separated by TLC; none o f  
the components, however, were c l e a r l y  1 resolved (Figure 15). 

2-D TLC (Figure 6) and HPLC (Figure 7) using a 
The TLC p l a t e  scan and autoradiography revealed 
roo  i so la ted  Barf 2 (Region 1): 'C-IMOU and an 
he presence o f  C-IMOXA from iso la ted  Band 2 was 
wo un iden t i f i ed  components from iso la ted  Band 1 
82-CA standard us ing 2-0 TLC (Figure 10). These 
n times s i m i l a r  t o  those o f  482-HA and 482-CA 
am (obtained from the  i s o l a t e d  Band 1) w i t h  a 
erence standard so lu t i on  o f  the  two metabol i tes 
me day. (Figure 11). The TLC analysis o f  the 

1 CONCLUSIONS 

Radio1 abeled 5-53482 degrffed 
degradation ha1 f-1 i f e  o f  

482-HA, APF, IMOXA, and 

i so1 ated o r i g i n  mater i  a1 reveal 
(Figure 12). 

ad the -presence o f  a t  l e a s t  f i v e  components 
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The study r e s u l t s  ind ica te  t h a t  S-53482 w i l l  degrade on s o i l  under aerobic 
condit ions. Results i nd i ca te  t a t  when S-53482 i s  app l ied a t  a normal f i e l d  
appl i c a t i o n  ra te ,  degradates ap ear a t  ra tes  l ess  than 0.01 ppm, o r  as CO, o r  s o i l  
bound residues. Therefore, S-5 482 may not  be an environmental hazard o r  have a 
po ten t i a l  t o  leach i n  s o i l .  i 


