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A procedure for  d e t e r ~ n i n ~  the quantal i n h i b i t i o n  

o h a r e ~ t e r i l t i a s  ('1":) of oreanophoel~orus omrpoundJ t h s t  i n h i -  

b i t  bee f  l i t e r  oarbo~ le s t eraae8  has been de8oribed (1)e  18 

reported by other workers (2 ,  3)  the o]TKen analoK8 ( i , e .  

oxon8, P = O) were &ll more potent es teraae  i~h4bitore  than 

their  parent oonl~d~ (P �9 S). 

~ e  purpose o f  tb i8  stud~ w|us to exauine in  store 

d e t a i l  the e f f e o t  o f  oxon f o r m t i o n  on the ~ b i b i t ' t o n  res,., 

p o u e ,  end to  OOnl~re the re ]~ t tvo  potenotea o~ sowerts 

a tru~turs l l7  rel&ted p o s t i o i d e s ,  

Or~oDhosoh~  0 ~ .  ~ f o~  poettoidee ~ed in 

s ~  weret a o , 4 ~  ( O , O ~ U e ~ l  O - ~ - r  

2H.-1,.bmnsowren-7-Tl-phoephurothio~te), ] l~ tdLe (O,O..d:Let~l 

O-2t~-d=LehlurpphenT1 phoephurothioate), Romtel (O,O-ds 

O-2,b,~-triohlorophen71 phosphorothioate).and he lene  ( 

tert-but~l-2-ohlorophen71 O-neth~lphoephoremidate)o The s t ruc -  

tura l  fornuleo For these ooerpound8 are shown s Fi~are 10 
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Organophosphorus Compounds Used in This Stud~, 

The pes t i c ides  were obtained as a n a l y t i c a l  s t a n d a ~ s  

and made up in  working so lu t ions  conta in ing  10~ methanol, a 

so lvent  chosen from previous exgeriments (4)~ 

All  o ther  mate r ia l s  have been described previous~7 (4) .  

l~ooedt~e 

The l~sticide was preincubated with enzyme for 15 

minutes a t  2SeCt the 8ubs t ra te  added, and the r eac t ion  a l loyed  

to proceed fo r  an a d d i t i o n a l  15 minutes a t  25~ The r eac t ion  

was stopped b~ the add i t ion  of  one drop DFP so lu t ion  ( t h i s  



compound is extremely toxic and should be handled with ccution); the 

absorbance was read at 370 m~ (4) against a reagent blank, using a 

Beckman model B spectrophotometer, and compared to a control tube 

without pesticide. The inhibition was calculated as follows= 

Inhibition "- Abs~ (Control) - Absorbance (Pesticide) x i00 
Absorbance (Control) 

The oxygen ~u~logs were prepared from the parent compounds 

according to the method of Blinn (~), using m-chloroperbenzoic acid 

as oxidizing agent. Formation of the corresponding oxon (except 

for Ruelene which is already an oxon) was confirmed by I.R. spectro- 

SCOl~ and thin layer chromatography (6). 

Results and Discussion 

The I.R, spectra of the four org~nophosphorus compounds 

before and after oxidation are shown in Figures 2-5 
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F i6u r e  5 .  I . R .  Spectr& f o r  Co-Ral and I t s  Ox ida t ion  P r o d u c t .  

The fo rma t ion  o f  the oxon seemed to  c o i n c i d e  w i t h  the  

&ppearance o f  a new peak i n  the  a r ea  o f  1300 cm" 1.  T rac ings  os 

the  t h i n  l a y e r  chron~tograms o f  the  p a r e n t  compounds and oxons a r e  

shown in  F igu re s  6 and 7 .  

The chro~- tegrams  were run  i n  l ~  ace to n e  hexane ( v / v )  

and the plate was developed with 5-bromoindo~ylacetate accordin~ 

to the method os Mendoz~ e~t a_~l, (6). The s plate was not 

s u b j e c t e d  t o  ~ romina t ion  (which c o n v e r t s  the  t h iophospha t e  t o  

the  oxygen ana log )  and hence on ly  the  oxons ap p ea r ,  The second 

p l a t e  (F igu re  ? )  was bromin~ted  p r i o r  t o  c o l o r  development  and 

a l l  the  compounds appea r ,  The i n h i b i t i o n  r e s u l t s  a r e  shown i n  

Fig=re  8 .  
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Figure 6. Thin Layer ChromAto~'e~ of Organophospho~q~s 
Compounds and Oxons before Bromination. 
i) Co-Ral 2) Co-Ral Oxon 3)Nemacide 
~) Nemcide Oxon 5) Ronnel 6) Ronnel 
Oxon 7) Ruelene 8) Ruelene after Oxidation. 



0 0 

I 

Fisure 7. 

2 3 4 5 6 7 8 
Thin Layer Ohromatogra~ of Organo~hosphorus Compounds 
after Bromination. i) Co-Ral 2) Co-Ral after 
Oxidation 3) Nemacide 4) Nemacide after Oxidation 
5) Ronnel 6 ) R o n n e l  af ter  Oxidation 7 ) R u e l e n e  
8) Ruelene af ter  Oxidation. 
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Figure 8. l~hibition Response Curves for Each of the Organo- 
phosphorus Compounds and Their Oxidation Products. 
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The response curve f o r  Ruelene i nd i ca t e s  t ha t  the 

ox ida t ion  procedure has had l i t t l e  e f f e c t  on the oompoundts 

i n h i b i t o r y  p r o p e r t i e s .  I t  a l so  shows t ha t  the ox ida t ion  

procedure does not  produce any J - h ~ i t o r y  by-products  and 

t h a t  the re  i s  e s s e n t i a l l y  a 1 0 4  recovery  of  the oxen from 

the ox ida t ion  s t e p .  The Ronnsl oxen shows some inc rease  in  

i n h i b i t i o n  over  the paren t  compound while the oxons o f  Nemaeide 

and Co-Pal show a cons iderab le  inc rease  over t h e i r  pa ren t  

compounds. The I50 values  as wel l  as a r a t i o  r e p r e s e n t i n g  

the inc rease  in  i n h i b i t i o n  f o r  each o f  these  compounds i s  

shown in  Table 1 .  

TABLE 1 
u , ,  i m , , ,  , , , , ,  , , ,  

Conpound Parent  I50 Oxen I50 Parent  I5~ ) 

(8"/asset tube) (~/assay tube) Oxon I50 

Ruelene 1 307 x 10 -6 3,~ x 10 -6 1.09 

Ronnel 5.8 x 10 -6 5,0 x i0"? 11,6 

Ne~acide 2,0 x 10"5 1.05 x 10"7 182,0 

co-~ l  1.~5 x lO ~ 2.30 x IO "7 630.5 
. . . . . . . . .  , , , ,  , . . . .  

1 
The two values  given f o r  Ruelene r e p r e s e n t  the i n h i b i t i o n  
be fo r e  and a f t e r  o x i d a t i o n .  

For Ruelene the paren t /oxen  r a t i o  was 1 .09,  while 

f o r  Ronnel t h i s  f a c t o r  was 11.6,  f o r  Nelacide 182 and f o r  

Co-Ral 630, 



The increased i nh ib i t o r1  p roper t i e s  due to oxon 

formation appear to  be s p e c i f i c  fo r  the type of  compound 

used.  Where oxidat ion  increases  a compound's i n h i b i t o r y  

potency and a new i n h i b i t i o n  response o~-we i s  obtained,  

e x a ~ n a t i o n  of  these p roper t i e s  might provide & w~luable 

means fo r  the es t imat ion  and o o n f i r ~ t i o n  of  o r ~ n o -  

phosphorus pes t i c ide  r e s i d u e s .  
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