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A STUDY OF THE R E L A T I O N S H I P  BETWEEN GAS CHROMATOGRAPHIC RETENTION 
.PARAMETERS AND MOLECULAR C O N N E C T I V I T Y  

J .S .  M i l l e r s h i p  and A.D.  Woolfson, Department of Pharmacy, The Queen's 
U n i v e r s i t y  of B e l f a s t ,  B e l f a s t  BT7 1" 
It h a s  p r e v i o u s l y  been demonstrated t h a t  a l i n e a r  r e l a t i o n  e x i s t s  between 
m o l e c u l a r  c o n n e c t i v i t y  and g a s  chromatographic  r e t e n t i o n  d a t a  w i t h i n  a s e r i e s  of 
r e l a t e d  compounds ( H i l l e r s h i p  and !Joolfson, 1978). 
approach t o  cove r  combinat ions of v a r i o u s  s e r i e s  of compounds. 
Using t h e  r e t e n t i o n  d a t a  f o r  a groun of s a t u r a t e d  and u n s a t u r a t e d  hydrocarbons 
( C s i c e r y  and P i n e s ,  1962) e q u a t i o n  1 was gene ra t ed  i n v o l v i n g  o n l y  t h e  f i r s t  
o r d e r  c o n n e c t i v i t y  term (Ix). 

IJe have now extended t h i s  

l o g  FT = 9.721 'X + 0.188 

n = 46, r = 0.880, s = 0.290 

Equa t ion  1. 

The use  of m u l t i p l e  x terms produced e q u a t i o n  2 which shows improved c o r r e l a t i o n  
and a f a r  lower s t a n d a r d  e r r o r .  

3 -X - 0.370 1x - 0.913 l og  RT = 1.049 O X  - 0.609 

n = 46, r = 0 . 9 5 8 ,  s = 0.179 

Equa t ion  3 ,  

The u s e  of a DB term, which i s  d e r i v e d  from t h e  c o n n e c t i v i t y  of t h o s e  carbon 
atoms invo lved  i n  m u l t i p l e  bonding:, improves t h e  c o r r e l a t i o n  f u r t h e r ,  e q u a t i n n  3. 

l o g  QT = n . 7 w  ox - 0.774 2x + 0.261 DV - 0.808 

n = 46, r = 0.983,  s = 0.115 
Equa t ion  3. 

The c a l c u l a t e d  v a l u e s  of l o g  RT u s i n g  Equa t ion  3 are i n  good agreement w i t h  the 
obse rved  v a l u e s .  
Using t h e  r e t e n t i o n  d a t a  f o r  a s e r i e s  of  s i x t y  comnounds i n c l u d i n g  a ldehydes ,  
k e t o n e s ,  e s t e r s  and a l c o h o l s  (Plc?.eynolds:, 1966) we have demonstrated e x c e l l e n t  
c o r r e l a t i o n  between molecu la r  c o n n e c t i v i t y  and lop, Vg ( l o g  of t h e  s p e c i f i c  
r e t e n t i o n  volume),  see  e q u a t i o n  4.  

l o g  YI: = 0.454 ;x - 0.126 

n = 60, r = 0.993, s = 0.052 
Equa t ion  4 .  

F i n a l l y  a group of  d rugs  i n c l u d i n g  amnhetanines ,  l o c a l  a n a e s t h e t i c s  and morphine 
l i k e  compound5 113s i n v e s t i g a t e d .  Using t h e  d a t a  of "{offat  1975 e q u a t i o n  5 ~7as  
g e n e r a t e d  r e l a t i n y ,  t h e  r e t e n t i o n  index  (?I) t o  Ox, sx and 1, P '  

RI = 151.8~0 ox - i a i . o 2 2 + x  + 735.569 3x + 575.211 Equation 5 .  P 
n = 41, r = 0.911, s = 1'73.029 

Using t h i s  e q u a t i o n  t h e  c a l c u l a t e d  r?T f o r  Leva l lo rphan  i s  2373 which c o m a r e 5  
f a v o u r a b l y  w i t h  t h e  observed v a l u e  of 2340. ':e b e l i e v e  t h a t  t h e  s t a n d a r d  e r r o r  
may be reduced f u r t h e r  by t h e  i n c l u s i o n  of h i g h e r  o r d e r  c o n n e c t i v i t y  termc. 
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