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Abstraot The Unique induotlve oontrol of the 
?lrst step of the Staudinger reaotlon l a  uraed 
for detenainatlon of the lnduotlve oharaoteri- 
stloe of various radloals,The data are u8ed 
for elaboration of a new direotlon in a purpo- 
seful syntheele of phoclphorucl peetiolderr w h b h  
are more eafe for people and ~urroundlngg.  

The rate aonrrtants of the lnltlal aacloolatlon of the 
reagents (Soheme 1) kl are Independent of meaomerlo 
or eterlo Interaction of the eubstltuente at phoapho- 
rus and are defined oompletely by the I n d u o t i n  in- 
fluenoe on P(III) atom’. 

1 2 3  kl;_R 1 2 3  B B pB3Ph -B k2 1 2 3  B B P a  (1 )  B R B P + PM3 
-19, 

L 

Although the r i s e  and the ability of B to ooaugate 
Kith P(II1)  reeotlve site vary In the serlea, the 
log kl values are linearly related only to the =GI: 
of the subetItusnts*: 
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The unique induotlve control of the f b e t  step of  the 
Staudinger reaotlon l a  ueed for determlnatlon of the 
induotive oharaoterlstloe of  radlaals X aocordlng to 
eq.(3) derived from the Hammett oorrelation eq.(2), 

The radloalx I 8  introduoed Into the model oompound 
(Et0)2P-X and the imination (m3) rate oonetant k, 
ie determined. In3 typioal examples are presented.The 
data on the induotive eharacteristioe of the radical8 
are used for elaboration of a new direotion In a pur- 
poseful eynthesie of phorrphorue peetioldes. 

ExAlce~ 
The lntroduotlon of C=C bond Into the O(-poeltion of 
the alkoxy group leads to srbetantlal inoreaee of it8 
electron-wlthdrawhg potenoy. The mbeequent varlati- 
one in vlnyloxy moiety are not aaoompanled by ally 

change in Its eleotron-withUrawing potenoyO3 At the 
aame time vinyl phoeghatea differ In  antloholineete- 
raee aatlvity whloh ie dependent on the eubetituents 
in the leaving group. Thus the reason of  thia bloohe- 
lnioal effeot must be sought not in the phoaphoryla- 
tlng potenoy of a P-inhibitor (due to the eleotrophi- 
lioity of P-atom) but in the etereoeleotronio inter- 
action of the inhibitor moleale with the emyme ao- 
tive site on the etage of the aotive oomlex formati- - on* Thia ie oonflrmed experimentally (or.4). ginetio 
analysis of aoetylohollnesteraee ( A m )  inhibition by 
a eerles of blologlcally aotive phosphates is perfor- 
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med according t o  soheme (4). 

k 
E + 1-X ,- (E.1-X) P, x-1 + x- (4)  

k-l 

r a t e  oonetant . i P  

E - emyme, I-X - inhibi tor ,  
oonstant of emyme-inhibitor 
l a t ion  r a t e  aonatant, k =k 

The kinet ic  experiments a re  carried out by the known 
method i n  vitro4,5. Table 1 i l l u s t r a t e 8  the k ine t ics  
of inhibi t ion of human AChE by vinyl phosphates. 

Table 1 
d-Effect in I n h i b i t i o n  of Human 

Erythrocyte AChE by V i n y l  Phosphatrr 

EtO$ 
, P - D c H - C C l i  4 5  074 1.63 0.0012 6 4  

EtO 

Et0,Q 

EtO' YO 
P - q - C C l ,  w o o  0.70 0.01 0.0015 45s 

4 -L+fect 180 0.95 160 6.2 60 

Introduation of the o( *ethyl aubstituent lead8 t o  a 
160-fold decreaee in inhibitory potenoy.The main rea- 
son for t h l e  is a coneiderable decreaee In  a f f i n i t y  
(as ref lected i n  inorease of gD ~ a l u e e )  bro-t about 
by sterio crowding at  phoaphorus.The anrrlogoue effeote  
a re  obeerved f o r  other P - p e ~ ~ l c l d e 8 ~  .%ie oonoeption 
based on the dominant faotor - affinity of inh ib i tor  
and eneyme - opens wide prospecte i n  search f o r  ac t ive  
P-pesticide6 beyond the framework of the Sohrader'e 
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tormula with a single leaving group.We believe i t ' s  
poesible t o  o b t a b  effect ive P-peeticidea with two o r  
three leaving groups. The data i n  Table 2 demonatrate 
one of the examples of rea l iea t ion  of $hie idea. Com- 
pounds 2 and 3 are effeotive insecticide8 being low 
tox io  t o  d o e .  

T8bLl2  
Inhibitlm d Human Erythrocyte AChE by Maw-, 
81s-and Trirvinyl Phos hates and Some 

Tmicologica! Data 

1. 

2. 

3. 

4. 

5. 
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