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Molecu la r  c o n n e c t i v i t i e s  (x v a l u e s )  are t o p o l o g i c a l  i n d i c e s  d e v i s e d  by RandiE 
( 1 9 7 5 ) ,  and e x t e n s i v e l y  deve loped  by K i e r  and H a l l  (1976) .  They have been 
shown t o  c o r r e l a t e  w i t h  a number of phys i cochemica l  p a r a m e t e r s  such  as 
p a r t i t i o n  c o e f f i c i e n t  (Murray,  H a l l  and Kier, 1975) .  They a r e  r e a d i l y  
c a l c u l a t e d  from t h e  hydrogen-suppressed molecu la r  g r a p h ,  from a knowledge of 
the number of bonds formed by e a c h  atom i n  a molecu le ,  and are a b l e  t o  
d i s t i n g u i s h  between some t y p e s  of s t r u c t u r a l  isomers .  They are used 
i n c r e a s i n g l y  a s  s t r u c t u r a l  p a r a m e t e r s  i n  q u a n t i t a t i v e  s t r u c t i v e - a c t i v i t y  
r e l a t i o n s h i p s .  Var ious  o r d e r s  of t h e  i n d e x ,  depending on how many bonds are 
c o n s i d e r e d  a t  a t i m e ,  may be c a l c u l a t e d ,  and a program i s  a v a i l a b l e  f o r  
c a l c u l a t i n g  up t o  s e v e n t h  o r d e r  x v a l u e s .  
S i n c e  t h e  numer i ca l  v a l u e  of a g i v e n  o r d e r  of x i n c r e a s e s  w i t h  t h e  number of 
atoms i n  t h e  molecu le ,  it migh t  be t h o u g h t  t h a t  x v a l u e s  cou ld  be u t i l i s e d  a s  
s te r ic  pa rame te r s ,  p a r t i c u l a r l y  as some of t h e  h i g h e r  o r d e r  terms r e f l e c t  
b ranch ing  i n  a molecule .  C o n n e c t i v i t i e s  have,  i n  f a c t ,  been s o  used  (Evans ,  
James and Luscombe, 1979).  
However, t h e r e  h a s  been no d e t a i l e d  examina t ion  of t h e  u t i l i t y  of x v a l u e s  a s  
s te r ic  pa rame te r s .  We r e p o r t  h e r e  on a c o r r e l a t i o n  of zero-  and f i r s t - o r d e r  x 
v a l u e s  ( i n c l u d i n g  v a l e n c e - c o r r e c t e d  v a l u e s  xv) w i t h  a number of o t h e r  
p a r a m e t e r s  w ide ly  used  as steric terms. The c o r r e l a t i o n  c o e € f i c i e n t s  a r e  
shown i n  Tab le  I; a t o t a l  of 35 s u b s t i t u e n t s ,  of w i d e l y  v a r y i n g  n a t u r e ,  was 
used  i n  t h e  a n a l y s i s .  

QUANTITATIVE STRUCTURE-ACTIVITY RELATIONSHIPS? 

T a b l e  1. C o r r e l a t i o n  of m o l e c u l a r  c o n n e c t i v i t i e s  w i t h  s te r ic  p a r a m e t e r s  

ES ESC V MR L B1 B2 B3 B4 

X 0.726 0.692 0.734 0.779 0.596 0.464 0.722 0.668 0.569 ' 0.543 0.475 0.542 0.773 0.765 0.232 0.604 0.544 0.580 

0.766 0.670 0.773 0.960 0.610 0.581 0.797 0.683 0.710 

0.663 0.525 0.637 0.946 0.701 0.412 0.686 0.593 0.751 

xO 

Es = T a f t  s te r ic  c o n s t a n t ;  EC = Hancock s te r ic  c o n s t a n t ;  v = Charton s t e r i c  
c o n s t a n t ;  MR = molar  r e f r a c t i v y t y ;  L, B1-B4 = S t e r i m o l  p a r a m e t e r s  ( v a l u e s  f o r  
t h e s e  c o n s t a n t s  t a k e n  from Seyde l  and Schaper  (1979) ) .  

It  i s  conc luded ,  from t h i s  l i m i t e d  a n a l y s i s ,  t h a t  f i r s t - o r d e r  x v a l u e s  model 
molar volume r e a s o n a b l y  w e l l  ( m o l a r  r e f r a c t i v i t y  h a s  u n i t s  of molar volume, 
b u t  a l s o  c o n t a i n s  a p o l a r i s a b i l i t y  component (Hansch,  1 9 7 6 ) ) ,  b u t  t h a t  
x v a l u e s  do n o t  r e f l e c t  t h e  same a s p e c t s  of sterism as do most o t h e r  s t e r i c  
p a r  ame t e r s . 
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