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CONCLUSIONS: 

Metabolism - Aerobic Soil 
1. This study is acceptable and fulfi Is EPA Data Requirements for Registering 

Pesticides by providing informatio on the aerobic soil metabolism of R-25788 in 
silty clay loam soil. No additiona information on the aerobic soil metabolism of 
R-25788 in silty clay loam soil is required at this time. 

2. R-25788 degraded with a half-life f 7.5 days in silty clay loam soil that was 
incubated in the dark at 25 C and 75% of field moisture capacity. 
COz was the only 

METHODOLOGY: 

Portions (250 g dry weight) of sie (2 mm) silty clay loam soil (10.2% sand, 
59.0% silt, 30.8% clay, 3.6% pH 6.0, CEC 27.2 meq/100 g) were 
weighed into a nominal concentration of 0.403 
ppm with carbonyl- labeled 
radiochemical purity 
dissplved in acetone. 
capacity. Each 
foam plug was 
wcre attached 
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4.3 Rate of Dearadation 

The xenon exposure time was converted to equivalent solar 
days (see Appendix A). A tabulation of R-25788 remaining 
vs. time is given in Table V. The logarithm of the R-25788 
concentration vs. time was fitted with least-squares 
analysis to yield pseudo first-order rate constants. The 
data and least-squares lines are plotted in Figure 6. 
Half-lives of TO Pays for the irradiated samples and 130 
days for the dark\ controls were calculated. The rate 
constants for theiphotoly is an dark control studies are 
1.03 x 10- and 512 x 10-' day-', respectively. The 
overall observed $ate constant for the photolysis study 
consists of two c onents, which are the rate constant 
associated with p olysis alone and the rate constant 
associated with a other processes. The rate constant for 
photolysis of R-2 8 on a soil surface can be calculated 
as follows: 

P 

where kt is the obse e constant for degradation of 
irradiated R-25788, at observed for the dark *- 

controls, and kp is photochemical component of the 
observed degradation the irradiated samples.' When 
expressed in actual ion time, the photolysis ha1 - 
life is therefore 13 a rate constant of 5.1 x 10- 4 
day-') . Since one d ntinuous irradiation with the 
xenon lamp is equiva 2.2 days of summer sunlight at 
latitude 37O 56' N ( ndix A) , the photolysis half- 
life (in solar days) times the observed half-life. 
The photo ysis half- about 300 solar days (kp = 
2.3 x (solar da Since R-25788 absorbs minimally 
in the wavelength re evant to terrestrial sunlight, 
direct photolysis of R-25 is expected to be slow. The 
W spectrum bf R-257 ter is shown in Figure 7. 

"% 
5. CONCLUSIONS 

Photolysis of R-25788 on a soii surface is slow. The major 
photolysis product formed reprehents 7% of the initial R- 
25788 after the equivalent of 33adays of solar exposure. 
The photo ysis half-lif is 300 &play days {kp = 
2.3 x (solar day)-') . ‘$ 
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Subsamples of the soil samples we analyzed by LSC following combustion. 
Additional soil subsamples from 0 rough 179 days were Soxhlet-extracted in 
cellulose thimbles, twice with me lene chloride, and then twice with methanol; 
each extraction was for approxim 20 hours. Similar extracts were combined 
and rotary-evaporated "at or nea m temperature". The concentrated methylene 
chloride extracts were diluted w dditional methylene chloride, and aliquots 
were analyzed by LSC. The conce ed methanol. extracts, which contained solids 
after rotary evaporation, were s tially shaken with methanol and water.. 
After each.shaking, the mixture entrifuged, and the supernatant removed and 
analyzed using LSC. The solids ning were shaken with scintillation cocktail 
until a homogenous solution was ed; this mixture was analyzed by LSC. 
Aliquots of all extracts were f analyzed by HPLC using an ODs2 (C-18) 
pha~e~separation column eluted ter:methanol (gradient delivery) with W 
(220 nm) and radioisotopic dete HPLC eluent fractions were quantitated by 
LSC. The samples were cochrom ed with reference standards, which were 
visualized using W (220 nm) e. The presence of R-25788 was confirmed 
in select methylene chloride from 0-, I-, 3-, 7-, 14-, and 30-day 
sampling intervals by one-dim TLC on normal phase silica gel plates 
developed in hexane:acetone ( ) and quantitated by radioscanning. The 
extracted soil was analyzed f cted radioactivity using LSC following 
combustion. Subsamples of ex il from the 3-, 7-, 14-, and 30-day 
psttreatment sampling interv rther analyzed for non-organoextractable 
14c by sequential extraction twice) , 0.01 M calcium chloride, 1.0 M 
HC1, water, and 5% (w:v) sod te, each time on a wrist action shaker 
at 25 C. Aliquots of each e nalyzed using LSC. 

author stated that humidified oxydsen 
solution into the main compartment 
used by microbial respiration. 
aerobic without a steady stream o 
The treated samples were incubated. 
and the samples were weighed 
Duplicate samples, with their 
solutions, were collected at 0, 1, 
days posttreatment. At each sampling 
all remaining samples were collected 
samples were stored at -20 C until 

"...was drawn through the sodium hydroxide 
of the biometer flasks to replace the oxygen 

Tt.is arrangement allows the flasks to remain 
' gas flowing through or over the treated soil." 
in the dark at 20-27 C (average 25 4 0.7 C), 

"periodically" and remoistened if necessary. 
respective polyurethane plugs and trapping 

3, 7, 14, 30, 59, 91, 120, 179, 270, and 360 
interval, the NaOH trapping solutions for 
and replaced with fresh solutions. Soil 

analysis. 

Carbonyl-labeled [14c]~-25788 (2,2- ichloro-N,N-di-2-propenyl-acetamide; 
radiochemical purity >98.4%), at a proximately 0.40 ppm, degraded with a 
registrant-calculated half-life of 7.5 days in silty clay loam soil that was 
incubated in the dark at 20-27 C a d 75% of field moisture capacity for 360 days 
(Table 9) . [14c]~-25788 decreased rom 0.387 and 0.416 ppm in duplicate samples 
immediately posttreatment to 0.303 0.304 ppm (75.2-75.4% of the applied) at 7 1 14 
Aliquots of NaOH trapping solution:; were analyzed for total radioactivity using 
LSC; additional aliquots of the Na H trapping solutions were precipitated with 
barium chloride to confirm the pre ence of C02. The polyurethane plugs were 
extracted with acetone, and the 

DATA S W Y :  

acetone extracts were analyzed by LSC. 



days, 0.095-0.101 pprn (23.6-25.1%) at 14 days, 0.029-0.030 pprn (7.2-7.4%) at.30 
days, and 0.009 pprn at 179 days (Table 4) . 14c02 was the major degradate, 
totaling 4.7-5.8% of the applied at 7 days posttreatment, 34.8-36.4% at 14 days, 
51.6-53.3% at 30 days, and 66.8-72.2% at 179 through 360 days; volatile organic 
[14~]residues totaled 23.1% of the applied at all intervals (Table 111). A 
nonvolatile [14c]degradate eluting (HPLC) with N,N-diallyacetamide was isolated 
from the soil at a maximum of 0.0039 pprn (7 days); a second degradate was 
isolated at a maximum of 0.0047 pprn (Table 5). Other methylene chloride- 
extractable degradates (number not specified) totaled 50.0034 pprn at all sampling 
intervals. [lk]~esidues that were not extracted from the soil with organic 
solvents totaled 0.060-0.064 pprn at 7 days, 0.107-0.112 pprn at 14 and 30 days, 
and 0.080-0.102 pprn at 59 through 79 days (Table 3). During the study, material 
balances were >loo% of the applied at 0 and 1 days posttreatment, 93.1-99.5% at 3 
through 91 days, 90.5-93.6% at 120 through 270 days, and 86.8-90.1% at 360 days 
(Table 111). 

COMMENTS: 

1. The registrant-calculated half-life of 7.5 days for R-25788 was based only on the 
0- through 30-day sampling intervals; use of data through 59 days resulted in a 
calculated half-life of 11.9 days (Table 9). The study author suggested that the 
decrease in rate of decline of R-25788 residues and the decrease in C02 evolution 
was "probably.due to a decrease in microbial viability caused by depletion of 
organic matter in the biometer flasks". 

2. The soil from one of the 0-day flasks was Soxhlet-extracted only with methanol. 
However, upon evaporation, much of the radioactivity was lost from the 
concentrate and recovered in the methanol distillate. Therefore, all remaining 
soil aliquots were extracted with methylene chloride prior to methanol. 

3. Because very low amounts of radioactive residues were extracted from the soil 
samples collected at 120 and 179 days posttreatment, no attempt was made to 
extract the soil samples collected at 270 and 360 days. 

4. Subsamples of select extracted soil from the 3-, 7-, 14-, and 30-day 
posttreatment sampling intervals were further extracted for characterization of 
non-organoextractable 14c. Radioactivity solubilized by aqueous solvents 
decreased from 57.3% of the non-organoextractable radioactivity at 3 days 
posttreatment to 29.8% and 29.3% at 14 and 30 days, respectively (Table 8). 

5. The study author stated that humidified oxygen "...was drawn through the sodium 
- hydroxide'solution into the main compartment of the biometer flasks to replace 

the oxygen used by microbial respiration." The rate of air flow was not 
reported. From Figure 2, it is not certain that air exchange occurred as 
described by the study author; however, the soil samples should have received 
adequate aeration when the soil was moistened and the trapping solutions were 
changed. 



Table 111. Distributi~n and Recovery of Radiocarbon From Biometer Flasks Containing Soil Treated with [ 1 4 ~ ] ~ - 2 5 7 8 8 .  

Inmt Soil (dpm) 
% of % of T o d  Perceht 

Timc Flask C02 Traps (dpm) Applied Foam Plug (dpm) Applied Per Gram (Mew f S.D.) Total (295 g) Recovery (dpm) Recoveryl 

N.D. 
N.D. 

N.D. 
N.D. 

Day 14 13 11.487.150 34.8 659.350 2.0 63,533 f 1,432 18,742.235 30,888,635 93.6 
14 !2,014.150 36.4 732,550 2.2 64,035 f 2,653 18,890,325 3 1,637,025 95.9 

Day 30 15 17,028.100 51.6 513,600 1.6 45,315 1.992 13,367,925 30,909,625 93.7 
16 i7,601,600 53.3 507,200 1.5 44,959 t 1,713 13,262,905 3 1.37 1 ,?05 95.1 

~ ; l y  59 17 ?0.337.100 61.6 31s.350 I .o 35.354 a 1,715 10,429,430 3 1,0~4,880 94.2 
18 '1 9.H7.850 59.5 318,000 1 .O 36,424 + 1,333 10,745,090 30.7 10,930 93.1 

Day 9 1 19 20,834,350 63.1 205.750 0.6 35.597 It 1.280 10,501,115 31.541.215 95.6 
20 20,619,350 62.5 380,550 1.2 9,884,270 30,784,170 93.3 



Table I11 (Continued). Disuibi~tion and Recovery of Radiocarbon Frorn Rionleter Flasks Containing Soil Treated with [~~cIR-25788. 

8 

Inwt Soil (dpm) 
% of % of Total Percent 

Time Flask CO2 Traps (dpm) Applied Foiun Plug (dpm) Applied Pcr Gram (Mean 2 S.D.) Tom1 (295 g) Recovery (dpm) ~ e c o v e r ~ l  

Day 120 21 21,513,500 65.2 206.400 0.6 31,114 2 1,4011 ' 9.178:630 30,898.530 93.6 
22 21,151,700 64.1 2 10.250 0.6 31,361 k 398 9.25 1,495 30,613,445 92.8 

Day 179 23 22.05 1.850 66.8 133,150 0.4 27.438 f 1.424 8,094.2 10 30,279.2 10 9 1.8 
I 24 22,684.300 68.7 88.600 0.3 27.257 f 290 8.040,8 1 5 30,8 13.7 15 93.4 
s 

Day 270 25 23,831,050 72.2 13,800 <O. I 22,890 + 1,449 6,752,550 30,597,400 92.7 
I 26 22,773,650 69.0 18,900 <O. 1 23,936 f 485 7,061,120 29,853,670 90.5 

Day 360 27 23,569.400 71.4 9,400 <O. 1 20.833 i: 804 6,145.735 29,724,535 90.1 
28 22,774,800 69.0 1 8 , W  <O. 1 19,797 + 597 5,910.1 15 28.632.91 5 86.8 

Pcrccnt rccovery based on application of 32,996.800 dpm pcr flask. 

?- Background value derived from average of oxidation values of five 1 g siunplcs from each control flask. 



Table 3. Recovery o f  "C from s o i l  a f t e r  Soxhlet extract ions w i t h  dichloromethane and methanol. 

- - 

Day Flask X Recovery of 14c i n  the s o i l  .' D D ~  eauivaleots 
rY 

dich loro-  d ich lo ro -  
methane methanol not methane methanol not 
ex t rac t  ex t rac t  extractable t o t a l  ex t r ac t  extract  extractable 

' Recovery based on ''C content o f  s o i l  determined by combustion analysis before eqtract ions. 
i* 

S o i l  from f l ask  5 was not  extracted w i t h  dichloromethane. , 
a .  
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N - m m d m d m m d d o d - 0 0 0 d 0  
N ~ ~ 0 0 ~ ~ 0 0 0 0 0 0 0 0 0 0 0 0  
O O O O O O O O O O O O O O O O O Q O  - * - - - - - - - - - - - - . - - - .  
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Table 5. Concentrati ns o f  R-25788 degradates i n  
d i  ch l  oromet ane ext rac ts  o f  t reated soi  1 . t 

Day Flask XI 

** This region enc mpasses the re ten t ion  t ime 
o f  N,N-diallyac 

PEAK l* PEAK 2 PEAK 3 ** 
(2,O-8.0 min) (8-12 min) (18-22 min) 

PPm PPm PPm 

0 6 
1 7 
1 8 
3 9 
3 .lo 
7 11 
7 12 
14 13 
14 14 
3 0 15 
30 16 
59 17 
5 9 18 
9 1 19 
9 1 20 
120 2 1 
120 22 
179 2 3 
179 2 4 

* Sum of several 
2.0 and 8.0 min. 

+ This ex t rac t  was analyzed using a d i f f e r e n t  
mobile phase co pos i t ion.  Therefore., re ten t ion  
times o f  the degradates were d i f f e ren t .  
No degradates were detected a t  0.01 ppm o r  
greater.  I 

0.0027 0.0006 0.0006 
t t t 

0.0013 0.0008 0.0007 
0.0020 0.0019 0.0014 
0.0020 0.0021 0.0017 
0.0027 0.0034 0.0039 
0.0026 0.0032 0.0031 
0.0034 0.0037 0.0031 
0.0026 0.0047 0.0026 
0.0018 0.0041 0.0010 
0.0022 0.0042 0.0009 
0.0010 0.0021 . 0.0003 
0.0009 0.0020 0.0002 
0.0007 0.0008 0.0001 
0.0010 0.0017 0.0002 
0.0006 0.0008 0.0001 
0.0008 0.0005 0.0001 
0.0005 0.0004 0.0001 
0.0006 . 0.0003 0.0001 

components t ha t  e luted between 
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Tab1 e 8. Extraction of non-organoextractable '% from soil  with 
aqueous sol vents. 

ppm equivalents ext racted  
by % o f  

non-organoextractable 
''C sol ubi 1 i zed 

Day F lask  # .  Water* CaC12 HC 1 NaHCO, by aqueous solvents 
(0.01M) (1M) (5%) 

14 14 0.0131 0.0017 0.0036 0.0150 29.8 

0.. 0100 0.0013 0.0032 0.0168 29.3 30 16 

* Sum o f  two e x t r a c t i o n s .  



Table 9. Ca lcu la t ion  o f  t h e  h a l f - l i f e  o f  R-25788 i n  s o i l  using f i r s t - o r d e r  k i n e t i c s .  . 

Flask Day R-25788 l n [ c )  Data po ints  
Linear  Reqression 

rZ intercept  slope t ( b ) *  O)** 
PPm used (days)  ( P P ~ )  

0-30 days 0.974 -0.793 -0.0926 7.5 0.453 

1-30 days 0.973 -0.775 -0.0934 7.4 0.461 

3-30 days 0.972 -0.707 -0.0965 7 . 2  0.493 

0-59 days 0.894 -1.059 -0.0583 11.9 0.347 

1-59 days 0.887 -1.087 -0.0576 12.0 0.337 

Calcu la t ion  of R-25788 ha1 f - 1  i f e  based on HPLC analysis  o f  the dichloromethane ext racts .  

* t ( $ )  = - [ l n  (0.5)] /k 

** Co = exp ( i n t e r c e p t )  



Figure 2. Diometer Flask Assembly Used for Acrobic Metabolism of R-25788. 

17RL S111tly No. 229 
F:1gc 25 



STUOY AUTHOR(S)'S RESULTS AND/OR {OWCLUSIO)(S 

4. RESULTS AMD DISCUSSION 
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4.1 Rela t ionsh ip  Between t h e  Ex er imental  Treatment Rate and t h e  F i e l d  Use 
Rate. 

The maximum f i e l d  use r a t e  f R-25788 i s  0.5 Ib/acre, which i s  equivalent  

t o ;  

0.5 l b X 4 5 3 . 6 q X  1 acre X 11 ~ d ) ' ~  
acre 1 b '4-1 (91.44 cm) 

The d r y  b u l k  dens i t y  o f  t h e  Champaign s i l t y  c l a y  loam s o i l  was 2,209 

l b s / . ~ d j  (Appendix l), which 

Th is  value can be regarded 1s an upper 1 i n i t  f o r  the  dens i t y  o f  t h i s  s o i l  

i s ;  

under f i e l d  ore r e a l  i s t i c  value can be est imated by tak ing  . 
n t  o f  t h e  s o i l .  An est imate o f  t he  actual  

iometer f l a s k s  i s  (based on 250 g o f  s o i l  and 

45 g of water w i t h  a densi ty  

11250 a)  (1.31 a/cm3)l t r145 
295 g 

o f  1.0 g/~m.~);  

a )  11.0 a/cm3) 

Using t h e  values o f  5.60 gg 

values ca l cu la ted  above), and 

the  t o p  11 cm (4.33 i n )  o f  

R-25788/cmZ, a s o i l  dens i t y  o f  1.26 g cm3 (both 

assuming t h a t  t he  chemical i s  d i s t r i b u t e d  i n  

s o i l ,  the  0.5 lb /acre  f i e l d  r a t e  y i e l d s  an 
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i n i t i a l  s o i l  concentrat ion o f :  

= 9.404 ppm. 

Therefore, t h e  experimental treatment r a t e  o f  0.403 ppm (119 fig/295 g s o i l  ) 

dupl i c a t e s  t h e  maximum f i e l d  ra te .  

4.2 Evo lu t i on  o f  14C0,. V o l a t i l e s ,  and I n i t i a l  Mass Balance: 

An i n i t i a l  mass balance was obtained a t  PTRL as the  sum o f  the  "C i n  :the 

carbon d i o x i d e  t raps,  foam plugs, and s o i l  (determined by combustjon 

ana lys is ) .  These r e s u l t s  are summarized i n  Table 3 of Appendix 3, t he  

recovery ranging f rom 86.8 t o  105.0 %. The format ion and dec l i ne  of "CO,, 

v o l a t i l e  organic radiocarbon, and so i l -assoc ia ted  r a d i o a c t i v i t y ,  expressed 

> a s  % o f  app l ied  r a d i o a c t i v i t y ,  are shown i n  Figure 3 of Appendix 3. The 

same data, expressed as ppm o f  R-25788 equivalents,  are shown i n  Figure 1. 

The t ime course o f  "CO, evo lu t i on  was s i m i l a r  f o r  a l l  f l a s k s  (Table 4 o f  

I Appendix 3), and t h e  data  f o r  a 360 day pe r iod  are shown g r a p h i c a l l y  f o r  

I F lasks 27 and 28 (Figure 2).  A r a p i d  increase i n  t h e  r a t e  o f  "cO, 

product ion  i s  apparent between 7 and 14 days. Approximately 52 X o f  the  

appl i e d  radiocarbon was released as ''~0, i n  30 days, and 14c0, evo1 u t i o n  

cont inued a t  a slow r a t e  t h e r e a f t e r .  

The re lease  o f  t o t a l  carbon d iox ide  (determined by t i  t r a t i o n )  i s  a measure 

of t h e  m ic rob ia l  a c t i v i t y  o f  t he  s o i l .  A l l  f lasks  produced carbon d iox ide  



( c o n t r o l  f l a s k s  t o  which 1 1 o f  acetone was added) i n  F igu re  3. Contro l  

and t r e a t e d  f l a s k s  produced CO, a t  t h e  same r a t e ,  i n d i c a t i n g  t h a t  R-25788 

had no e f f e c t  on t h e  s a i l  a b i l i t y  t o  metabo l i ze  acetone o r  

s o i l  o rgan i c  ma t te r .  Note i n  sca les  between F igs .  2 and 3; 

a t  e q u i v a l e n t  r a t e s  (Table 

p e r i o d  a r e  dep i c ted  g r a p h i c a l l y  

a t  14 days t h e  t o t a l  carbon/ d i o x i d e  e v o l u t i o n  exceeded l' CO, by a f a c t o r  o f  

Page 23 o f  78 
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2 o f  Appendix 31, and t h e  da ta  f o r  a  360 day 

f o r  F lasks  27 and 28, and F lasks 3 and 4 

approx imate ly  14,000. 

The amount o f  v o l a t i l e  o rgab ic  '*c produced reached a maximum a f t e r  7 days 

and then  d e c l i n e d  (Table 3 nd F igu re  3 o f  Appendix 3 ) .  Th i s  d e c l i n e  i n  i 
v o l a t i l e  o rgan i c  14C a f t e r  days i s  p robab ly  due t o  an' e q u i l  i b r a t i o n  ,. 
between t h e  foam p l u g  e s o i l ,  w i t h  s o i l  metabol ism se rv i ng  as a s ink .  

F i g u r e  1 shows t h e  o rgan ic  "C expressed as ppm. Only i n  t he  

f l a s k s  harves ted  a t  7 days as t h e  v o l a t i l e  o rgan i c  "C equ i va len t  t o  a  1 
r es i due  o f  0.01 ppm o r  grea e r .  Therefore,  t h i s  m a t e r i a l  was n o t  f u r t h e r  t 
cha rac te r i zed .  I 
C h a r a c t e r i z a t i o n  o f  t h e  "C 

The s o i l  f rom F lask  5 (0  day) 

methanol. On concen t ra t i on  

d ich loromethaoe and methano e x t r a c t s ,  and t h e  amounts o f  "C remain ing i n  1 

i n  S o i l  : 

was e x t r a c t e d  i n  a  Soxh le t  e x t r a c t o r  w i t h  

by r o t a r y  evaporat ion,  much r a d i o a c t i v i t y  was . 

l o s t  f rom t h e  concent ra te  

i s  1  i k e l y  t h a t  R-25788 formed 

Therefore,  s o i l s  f rom f l a s k s  

t w i c e  w i t h  d ich loromethane 

remove p o l a r  degradates. 

a ~ d  was recovered i n  t h e  methanol d i s t i l l a t e .  I t  

an azeo t rop i c  m i x t u r e  w i t h  methanol.  

6 -24 (0 t o  178 days) were f i r s t  e x t r a c t e d  

%to remove R-25788, and then  w i t h  methanol t o  

Tie amounts o f  14C recovered i n  t h e  
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the s o i l  a f te r  Soxhlet ex t rac t ion  (determined by combustion analysis)  , are 

summarized i n  Table 3 and shown g raph ica l l y  i n  Figure 4. Because o f  the 

very low amounts o f  parent and e x t r a c t i b l e  degradates i n  the 120 and 179 

day samples, s o i l s  from Flasks 25-28 (9 and 12 months) were not  extracted 

o r  analyzed fu r ther .  
i 

Results o f  HPLC analysis of the  dichloromethane ext rac ts  i s  shown i n  

Table 4. Recovery o f  i n jec ted  radiocarbon was 91.1 t o  103.8 %. A 

representat ive radiochromatogram i s  shown i n  Figure 5, along w i th  a 

histogram showing the d i s t r i b u t i o n  o f  14c determined by LSC o f  the 

co l lec ted  f r ac t i ons  and a chromatogram showing the l oca t  ion o f  R-25788 and 

the various ana ly t i ca l  standards. Most o f  the "C cochromatograph.ed w i th  

parent i n  t h i s  and a l l  other chromatograms. The concentrat ion a f  R-25788 

determined by HPLC i s  summarized i n  Table 4. (along w i t h  the f r a c t i o n  o f  

d ichloromethane-extract ib le r a d i o a c t i v i t y  accounted f o r  as parent) and 

depicted g raph ica l l y  i n  Figure 6. A number o f  minor peaks o f  r a d i o a c t i v i t y  

are present (Figure 5 ) .  However, i n  t h i s  and a11 other HPLC analyses o f  

I the  dichloromethane ex t rac ts  there were. no degradates found a t  a leve l  of 

9.01 ppm o r  greater.  The approximate re ten t i on  times and concentrations of 

degradates detected by HPLC, are summarized i n  Table 5 and Figure 7 .  

Analysis o f  selected d i c h l  oromethane ex t rac ts  by normal phase TLC conf i rmed 

tha t  most o f  the radiocarbon i n  these ex t rac ts  was R-25788. The 

concentrat ions o f  R-25788 i n  these samples determined by TLC are summarized 

i n  Table 6, and are i n  agreement w i t h  the values determined by HPLC 

(Table 4). Figure 8 shows an image obtained w i t h  a radioscanner of a TLC 

p l a t e  on which the dichloromethane ex t rac ts  o f  Flasks 14 and 16 were 



Page 25 o f  78 
RR 90-0148 

analyzed. F igure  9 shows d r o f i l e s  of a  lane which contained a  sample .of 

t h e  f l a s k - 1 4  e x t r a c t  as we 1  as a  l ane  i n  which 414 dpm (0.0015 bg) of i 
["c] R-25788 was app l ied  evaluate the  1  i m i  t of de tec t i on .  Since each 

sample lane contained equ iva len t  t o  0.25 g  o f  s o i l  and i t  i s  

ev ident  t h a t  a  d i s c r e t e  sp conta in ing  414 dpm i s  e a s i l y  detectable,  the  

method i s  ab le  t o  de tec t  a  present  a t  0.006 ppm (0.0015 ~ g / 0 . 2 5  

g) .  Al though t h e  TLC anal t he  presence of degradates o f  

["c] R-25788 ( ~ i ~ u r e s  8  present  a t  0.01 ppm o r  g reater .  

The e x t r a c t  o f  F lask  14 conitained a  rad io labe led  compound w i t h  the same R f  

The radiocarbon content  o f  lthe methanol e x t r a c t s  was very low, and on ly  i n  

14 (Day 14) were analyzed bb reverse-phase HPLC, and the  res idue was found 

t h e  samples from days 7 and 

equ iva len t  t o  0.01 ppm (Table 

14 d i d  t h i s  f r a c t i o n  conta in  residues 

3 ) .  The methanol e x t r a c t s  from Flasks 13 and 

negl i g i  b l e  r a d i o a c t i v i t y  (<  .005 ppm)) . P 

t o  c o n s i s t  p r i m a r i l y  o f  t h ree  

res idue cochromatographed 

p o l a r  component cochromatog*aphed 

ma te r ia l  obta ined by 

The r e s u l t s  of e x t r a c t i o n  o  selected s o i l  samples w i t h  aqueous solvents i s  

summarized i n  Table 8. The i n i t i a l  ex t rac t i ons  w i t h  water removed 

radiocarbon equ iva len t  t o  0  ! 008-0.014 ppm. Fur ther  t reatment  w i t h  0.01 M 

components (Table 7 ) .  The most abundant 

w i t h  N,N-dial lyaminooxoacet ic acid, and the  l e a s t  

w i t h  parent  R-25788. The i n t r a c t a b l e  

concen,trat ion o f  the  methanol e x t r a c t s  contained 

ca lc ium c h l o r i d e  s o l u t i o n  ( o  s imulate a  batch e q u i l i b r i u m  experiment) and / 
w i t h  1 N hyd roch lo r i c  a c i d  emoved n e g l i g i b l e  q u a n t i t i e s  o f  r a d i o a c t i v i t y .  i 
The f i n a l  sodi urn b icarbonate removed res idues equ iva len t  

L/: 18- 
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t o  0.004-0.017 ppm. Concentrat ion o f  t he  i n i t i a l  water ex t rac ts  by . . 

lyophi l iz ; t ion and ana lys is  by reverse-phase HPLC revealed the  presence o f  

m u l t i p l e  components present a t  low l e v e l s  (data no t  shown). The other  

e x t r a c t s  were no t  analyzed f u r t h e r .  

. . 
Ca lcu la t i on  o f  the Hal f-1 i f e  o f  R-25788 i n  S o i l  : 

The concentrat ions o f  R-25788 i n  s o i l  determined by HPLC were used t o  

c a l c u l a t e  t h e  h a l f - l i f e  o f  R-25788 i n  s o i l .  The r a t e  o f  dec l i ne  o f  R- 

25788 s o i l  residues decreased d ramat i ca l l y  a f t e r  30 days ( F i g  1 ) ,  as d i d  

the  r a t e s  o f  carbon d iox ide  and 14C0 ,  evo lu t i on  (Figs.  2 and 3 ) .  This was 

probably due t o  a decrease i n  m ic rob ia l  v i a b i l i t y  caused by d e p l e t i o n - o f  

organic mat ter  i n  t h e  biometer f l asks .  Therefore, i n  an a t t e m p t f o  f i t  the  

data  on the  dec l i ne  o f  R-25788 t o  a f i r s t  o rder  k i n e t i c  model, several 

c a l c u l a t i o n s  employing data from var ious sampl i n g  per iods were c a r r i e d  out, 

bu t  no data obta ined a f t e r  Day 59 was used. These c a l c u l a t i o n s  are 

summarized i n  Table 9. Depending upon t h e  choice o f  sampling per iod,  t h e  

ca l cu la ted  h a l f - l i f e  va r ies  from 7.2 t o  12 days. A value of 7.5 days, 

obta ined from t h e  0-30 day sampling per iods has been ca lcu la ted  as the  

experimental h a l f - 1  i f e  i n  the  Abst rac t  o f  t h i s  repo r t .  Regardless of the  

mathematics employed, i t  i s  obvious from the  a n a l y t i c a l  data o f  Table 4 

t h a t  t h e  " t rue "  h a l f - 1  i f e  1 i e s  between 7 and 14 days. 

The h a l f - 1  i v e s  o f  t h e  R-25788 degradates were no t  ca l cu la ted  because of 

t h e i r  very low leve ls .  However, i t  i s  ev iden t - f rom t h e  data presented i n  

Table 5 and F igure  7 t ha t  these degradates are no t  p e r s i s t e n t .  


