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The micro-procedure involved i n t e r a c t i o n  of‘ benzene with phosphorus 

t r i c h l o r i d e  followed by addi-tion o f  sulphur. 

sulphide was condensed with methanol t o  form O-meth>-l phenylthiophosphono- 

c h l o r i d a t e  which was allowed t o  r e a c t  with t h e  sodium salt o f  //-bromo-2,5- 
dichlorophenol t o  y i e l d  leptophos LO-(~-lsromo-2,54ichloropherU;1) O - m e t b l  

phew1 phosphonothioate]. Five rad ioac t ive  leptophos compounds were prc- 

pared by s u b s t i t u t i n g  the  co ld  chemicals with t h e  appropriate  raiiioact ~.-Jc? 

precursor  ( 32PCl l-14C-benzene, 35S1  14C-methanol o r  t r i t i a t e d  4-brono- 

2,5 dichlorophenol). 

Phenyl dichlorophosphine 

3’ 
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Leptophos (0-4-bromo-2, w i c h l o r o p h e n y l )  O-methyl phenyl phosphono- 

t h i o a t e  was produced by Vels icol  Chemical Corporation, U.S .A. ,  and marketed 

under t h e  name "Phosvel". 

towards severa l  i n s e c t  species (1,2,3,4). 

Middle and Far  East f o r  c o n t r o l l i n g  co t ton  pests prompted us t o  conduct a 
series of  studies on t h e  chemistry and toxicology of t h i s  i n s e c t i c i d e .  

some of t h e s e  i n v e s t i g a t i o n s  t h e  use of  r a d i o l a b e l l e d  leptophos proved t o  be 

highly advantageous (5,6,7). 
leptophos l a b e l l e d  at f ive d i f f e r e n t  s i t e s .  The preparat ion of  32P-labelled 

leptophos ( 5 )  and 14Cphenyl-labelled leptophos (6) were prev ious ly  reported. 

The chemical possesses  a broad spectrum of a c t i v i t y  

The wide use o f  leptophos i n  t h e  

For 

The present  paper descr ibes  t h e  synthes is  of  

The genera l  procedure presented i n  scheme 1 proved t o  be suitable f o r  

t h e  preparat ion of t h e  five r a d i o l a b e l l e d  leptophos compounds. 

involved t h e  condensation of benzene with phosphorus t r i c h l o r i d e  i n  presence 

o f  aluminium chlor ide  and subsequent addi t ion  of sulphur  t o  give phenyl di- 

chlorophosphine sulphide (I). For t h e  preparat ion of 0-methyl phenyl thio- 

phosphonochloridate (11) , equimolecular amounts of I and methanol were allowed 

t o  react in  presence of t r ie thylamine.  

condensed r e a d i l y  with an equimolecular amount of t h e  sodium salt of 4-bromo- 

2,5-dichlorophenol t o  give leptophos (111). 
of 75% based on t h e  amount of benzene used. 

column chromatography on s i l i c a  g e l  u s i n g  petroleum e t h e r  40-60°-chloroform 

(6:l)  f o r  e lu t ion .  

This method 

@-atethyl phenyi thiophosphonochloridate 

This method gives an o v e r a l l  yielli 

The crude product was p u r i f i e d  by 

Fur ther  c r y s t a l l i z a t i o n  from hexane gave colour less  crystals ,  

mrp. 7 2 O .  

The use of 32PC13r35S, c r y s t a l l i n e  rhombic sulphur, I4CH OH o r  l-'C- 
3 

benzene y ie lded  leptophos l a b e l l e d  at t h e  correspanding moiety. 

was prepared from 31t4-bromo-2, 5-dichlorpphenol. 

t a ined  by an exchange r e a c t i o n  betyeen t h e  cold phenol and t r i t i a t e d  water a t  
llOo, f o r  70 hours. 

tography us ing  petroleum e t h e r  (60-80') - benzene (5:l); % = 0.14, m.p. 66'. 

3H-leptophos 

The l a t t e r  was r e a d i l y  ob- 

The phenol wag p u r i f i e d  by prepara t ive  t h i n  layer chroma- 

The preparat ion of I 4 C H  leptophos according t o  scheme 1 is u s u a l l y  

associated with a considerable  l o s s  of r a d i o a c t i v i t y  due t o  t h e  formation of 
3- 
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SCHEME 1 
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other  14C,methyl s i d e  products ,  mainly 0,0-14C-dimethyl phenylthiophosphonate. 

An a l t e r n a t i v e  high-yielding method involves  t h e  condensat ion  o f  l 4 C H  OH with 

0-(4-brmo-2,54ichloropheqyl) pheqylthiophosphonochloridate ( V )  (scheme 2). 

The l a t t e r  was synthesized from leptophos by r e a c t i o n  with eqiiimolar m o u n t s  

of  diethylamine and thiophenol t o  y i e l d  t h e  dimethyl ammonium salt of I V ,  

which is a c r y s t a l l i n e  compound (m.p.140-142') and can be pirr i f icd by 

c r y s t a l l i z a t i o n  from absolu te  e thanol .  This reac ted  r e a d i l y  .with phosphorus 

pentachlor ide i n  dry benzene t o  y i e l d  V i n  almost qirantiti.ve y i e l d .  

latter was p u r i f i e d  by chromatography on S i l i c a  gel iieing chlorofon/petroleum 

e t h e r  (1:2) f o r  e l u t i o n  (scheme 2). 

3 

The 

'Phe radiochcmical puri t j .  of I11 could be determined by 1LC radio- and 

inverse isotope d i l u t i o n  techniques. All rad io labc l led  compouii6s were over 

99% pure. 
s p e c i f i c  a c t i v i t i e s :  

Typical batches of t h e  l a b e l l e d  i n s e c t i c i d e  possessed the following 

32P-leptophos 2.0 - 4.0 m C i / m c  
14C-phenyl leptophos 1.5 - 2.5 mCi/rng 

14C-methyl leptophos 0.5 - 2.0 m C i / m e  
35 S-lept ophos 2.2 rnci/m,a 
3H-lept.ophos 0.18 Ci/mg 
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