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Although numerous h m d s  o f  c y c l i c  phosphorus compounds have been s y n t h e s l z e d  by many 

r r s e a c h e r s ,  on ly  a fcw compounds have been found ,  t h a t  h l g h l y  e f f e c t  b i o l o g i c a l  a c t l v i t l e s ;  e . g . ,  

c ) ~ c l o p l ~ o s p h a m ~ d c ( I )  and s a l i t h i o n ( I 1 ) .  R e c e n t l y ,  wc r e p o r t e d  t h e  s r c r e o s e l e c t ~ v e  syntheses  of 

l n s e c t i c i d n l  f1i.e-membered cyclic p l i o s p l ~ o r a m ~ d e s ( I I I )  and SIX-membered c y c l l c  c n u l  phospha tes (1V) .  

The c y c l l c  phosphoramldes(I11)  were s t r r c o s e l c c t l v e l y  s y n t h e s i z e d  from optically a c t l v r  a- 

ammoalcohols  h.itil methyl j ~ h o s p h o r o d ~ c h l o r i d o t h ~ o n a t e .  The c!r l ic  en01 phosphates(I1i)  have been 

prepared through two g e n e r a l  p r o c e d u r e s .  1 )  Treatment  o f  2 - a l k ~ l k c t o p h e n o l s  w t h  pC13 and 

t n e t h y l a m m e  f o l l o h e d  by an a d d i t i o n  o f  a l c o h o l  and t r i e t h y l a m n e ,  y l e l d e d  t h e  c y c l l c  p h o s p h a t e s ,  

which cou ld  be o n l d l r e d  t o  t h e  analogous phospha tes  w l t h  p e r a c ~ d .  2) The more cunven len t  method 

t o  p r e p a r e  ( I \ ' )  was t h e  t r e a t m e n t  o f  t h e  a p p r o p r l a t c  2 -a lky lke topheny l  phosphonates  o r  phospha tes  

h i t h  K2COj In a c e t a n i t r i l e  f o r  30 mln a t  70•‹C. A l s o  a t r a c e  amount o f  t h i s  c y c l l i a t l o n  was 

observed by u s i n g  bovine serm a l b u m "  a t  40•‹C i n  a phospha te  b u f f e r  of  pH 7 . 4 .  The c y c l l c  en01 

phosphates(1V) w t h  R = Me o r  EL m g h t  e x i s t  in E or  Z f o m s ,  y e t  t h e s e  derivatives were each  a 

s i n g l e  isomer based  on 'H, 13C and 3 1 ~  NMR and a s l n g l e  HPLC peak.  Thus, t h e  (IV) were formed 
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e x c l u s ~ v c l y  n t h  t h e  Z - ~ o ~ f ~ g u r a t ~ o n :  p r o t o n  Ha 1 s  coup led  t o  t h e  phosphorus v i a  t h e  J- P- H 

t r ans  e f f e c t .  The po tency  of phospha tes  (IV) ~n m h ~ b i t m g  f l y  head and e l e c t r i c  e e l  

a c e t y l c h o l m e s t e r a s c  was s l m l l a r  t o  t h a t  o f  t h e  phospha te  ana logue  o f  i a l ~ t h ~ o n [ I I ) .  The 

phosphoro th iona te  derivatives of  (IV) w i t h  lower 2-alkoxy o r  2 -a lky lamlno  and 4 - a l k y l l d e n e  

s u b s t l t u e n t s  were p o t e n t  i n s e c t l c i d e s .  An a c i d  and a base h y d r o l y s e s ,  a l c o h o l y s e s ,  chemlca l  

and p h y s i c a l  p r o p e r t i e s ,  and t h e  reactions w i t h  a-chymatrypsin o f  (111) and [IV) w111 b e  d i s c u s s -  

ed. We a l s o  w l l  compare t h e  canformat lons  and t h e  s t r u c t u r e - a c t i v i t y  r e l a t i o n s h i p s  o f  t h e s e  

compounds. 


