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The chemical and b i o l o g i c a l  importance o f  DMSO and o t h e r  s u l f o x i d e s  i s  p a r t 1  
due t o  t h e  wide v a r i e t y  o f  mo lecu la r  complexes formed w i t h  these molecu les(1  . 
The r e l a t i v e l y  l a r g e  d i p o l e  moment o f  DMSO and t h e  p e c u l i a r  con format iona l  
p r o p e r t i e s  o f  t h e  s u l f o x i d e  moie ty  f a c i  1 i t a t e s  t h e  fo rmat ion  o f  such complexes. 
There i s  exper imenta l  evidence t h a t  t h e  fo rmat ion  o f  t h e  molecu la r  comple 
be accompanied by e x t e n s i v e  geomet r ica l  d i s t o r t i o n s  o f  t h e  DMSO molecule 

The unusual con format iona l  p r o p e r t i e s  o f  s imp le  s u l f o x i d e  model compounds , 
p a r t i c u l a r l y  o f  DMSO, have been s t u d i e d  w i t h  t h e  a i d  o f  ab i n i t i o  p o t e n t i a l  
energy sur faces.  The c a l c u l a t e d  energy sur face  shows a systemat ic  p a t t e r n  
o f  " s o f t "  and "hard" domains. I n  t h e  " s o f t "  domains r e l a t i v e l y  l a r g e  changes 
i n  t h e  molecu la r  geometry r e s u l t  i n  unusua l ly  smal l  v a r i a t i o n s  o f  t h e  ca lcu-  
l a t e d  molecu la r  t o t a l  energy.  I n  s p i t e  o f  t h e  ex tens ive  f l a t  reg ions  o f  t h e  
p o t e n t i a l  energy s u r f a c e  t h e  c a l c u l a t e d  energy b a r r i e r  f o r  t h e  

pyramidal  i n v e r s i o n  process i s  r e l a t i v e l y  large,  30 kcal /mole,  h i g h e r  than t h e  
24 kcal /mole b a r r i e r  ob ta ined f o r  an analogous R2S=fiQ s u l f i l i m i n e  model i n  an 
e a r l  i e r  s tudy  ( 3 ) .  

The asymmetry o f  t h e  two S-Ye bonds, observed i n  t h e  c r y s t a l l i n e  s t a t e  by X-ray 
method, has been analysed i n  terms o f  t h e  l o c a l  p r o p e r t i e s  o f  v a r i o u s  compo- 
nents o f  t h e  molecu la r  t o t a l  energy sur face.  

1. C.D. Leake, Ann, N.Y. Acad. Sc i . ,  141, 1 (1967). 

2. A.E. Pekary, J .  Phys. Chem., 78, 1744 (1974).  

3. P.G. Mezey, A. Kucsman, G. Theodorakopoulos, I .G. Csizmadia, Theor. 
Chim. Acta,  - 38, 115 (1975). 

199 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
1
1
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1


