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Substituent Effect on 31P Chemical Shifts and Conformation 
of some Cyclic Phosphonates 

it 
S h u s e n  L i ,  X h i y i  Chenq a n d  C h e n g y e  Yuan 

S h a n g h a i  I n s t i t u t e  O E  O r g a n i c  C h e m i s t r y ,  Academia  S i n i c a .  

345 L i n g l i n g  L u ,  S h a n g h a i  200032,  C h i n a  

A series o f  2-alkyl-2-oxo-1,2,3-dioxaphosphorinane ( I )  

a n d  some 2-alkyl-2-oxo-1,2,3-dioxaphosphosptiepane (11) were 
s y n t h e s i z e d  and  t h e i r  N M R ,  I R  a s  W e l l  a s  MS were r e p o r t e d .  ... 
T h e  s u h s t i t u e n t  e f f e c t  o n  -'lP c h e m i c a l  s h i f t s  and  c o n f o r m a -  

t i o n s  o f  t h e s e  compounds  were i n v e s t i g a t e d  by  t h e  molecular 
m e c h a n i c s  c a l c u l a t i c n s  u ~ i n q  A l l i n g e r ' s  MM2 p r o q r a m .  

CX 
I 

T h e  s u b s t i t u e n t  e f f e c t  of a l k y l  g r o u p s  o n  t h e  c h e m i c a l  
s h i f t s  w a s  p r o v e d  t o  b e  q o v e r n e d  kJy t h e  L o c a l  Van dcr W a a l s  

i n t e r a c t i o n ( E v c ~ w . 1 )  of p h o s p h o r u s  atom. I t  is n o t  o n l y  for 

compounds I b u t  a l s o  f o r  o t h c r  a l k y l p h Q s p h a t e s ,  p h o s ) ~ h o n a t c s  a n d  

p h o s p h i n e  oxiclcs. A l i n e a r  c o r r e l a t i o n  e x i s t e d  b e t w e e n  Evtlw.1 
a rid 3 1 P  for e a c h  q ro i ip .  T h e  a t t r a c t i v e  VDW i n t . e r a c t i o n  i s  

a s s o c i a t e d  w i t h  t h e  o h i e l d i n q  e f f e c t  a n d  t h e  r e p u l s i v e  VDW 

i n t e r a c t i o n  i s  r t l a t c d  t o  t h c  d e s h i e l d i n g  phenomenon.  

T h e  MS d a t a  i n d i c a t e d  t h a t  t h e  r e l a t i v e  s t a b i l i t y  o f  c v c l l c  

r i n q  a n d  P-C bond w a s  d c t c r r n i n e d  c t i i e f l y  b y  the r i n q  s i z e  ant1 
t h e  s t ruc tu res  of a l k y l  q r o u n s .  

P.s d e m o n s t r a t e r !  t v  31P IWl? a n d  MM c a l c u l a t i o n  t h c  

c o n f o r m a t i o n  of I i s  c h a i r  C o r m  w i t h  e q u a t o r i a l  a l k y l  qrouy' 

w h i l e  cornpounds 11 possess t w i s t  c h a i r  c o n f o r m a t i o n .  
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