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THE EFFECT OF ADDITICN OF CHOLESTERYL ALKANOYL 
ESTERS TO CHOLESTERYI, NONANOATE AND DECANOATE - 
A COMPATIBILITY EFFECT 

ZEEV B. ALFASSI and  LIVIU FELDMAN 
Department of N u c l e a r  E n g i n e e r i n g ,  Ben-Gurion 
U n i v e r s i t y  o f  t h e  Negev, Beer-Sheva, I s rae l  

( S u b m i t t e d  f o r  p u b l i c a t i o n  August 1 3 ,  1979)  

ABSTRACT: I t  w a s  found  t h a t  t h e  c loser  t h e  number 
o f  ca rbon  atoms i n  t h e  c h o l e s t e r y l  a l k a n o y l  es te r  
i m p u r i t y  t o  t h a t  o f  +he  s o l v e n t  t h e  lower i s  t h e  
r e d u c t i o n  i n  t h e  r ed -g reen  t r a n s i t i o n  t e m p e r a t u r e .  

The c o m p o s i t i o n  dependence  of opt ica l  and  electrical  

p r o p e r t i e s  of a b i n a r y  o r  t e r n a r y  m i x t u r e  o f  c h o l e s t e r i c  
1- 5 

l i q u i d  c r y s t a l s  h a s  been  s t u d i e d  by many a u t h o r s .  HOW- 

e v e r ,  m o s t  of t h e s e  s t u d i e s  were c o n c e r n e d  w i t h  t h e  depen- 

dence  on t h e  c o n c e n t r a t i o n  of  t h e  c o n s t i t u e n t s  and  less 

were done a b o u t  t h e  dependence  on t h e  s t r u c t u r e  of t h e  

a d d i t i v e s .  Fe rgason  e t  al. found t h a t  u s i n g  c h o l e s t e r y l  

nonanoa te  (CN) as  a s t a n d a r d  mater ia l ,  t h e  a d d i t i o n  o f  20% 

o f  o t h e r  a l k a n o y l  e s t e r  o f  c h o l e s t e r o l  ( C  -C ) leads t o  a 

decrease i n  t h e  c o l o r  p l a y  t e m p e r a t u r e ,  which i s  d e c r e a s -  

i n g  g o i n g  from C t o  C T h i s  f i n d i n g  does n o t  a g r e e  w i t h  

t h e  m e l t i n g  p o i n t s  o f  t h e  p u r e  es te rs ,  which g e n e r a l l y  

d e c r e a s e  w i t h  i n c r e a s i n g  t h e  number o f  t h e  c a r b o n  a t o m s  
6 

and  where  t h e  odd-even e € f e c t  was o b s e r v e d  (C > C  z C  ) . 

4 

2 4  

4 2' 

2 4 3  
A p o s s i b l e  e x p l a n a t i o n  f o r  t h i s  e f fec t  i s  t h a t  t h e  

l a r g e r  t h e  d i f f e r e n c e  be tween t h e  s o l v e n t  (CN-C ) and  t h e  

s o l u t e ,  t h e  larger  i s  t h e  decrease i n  t h e  c o l o r - p l a y  

t e m p e r a t u r e .  

9 
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128 Z. B. ALFASSI and L. FELDMAN 

T h i s  e x p l a n a t i o n  w i l l  mean t h a t  from C t o  C t h e  
1 8 

t empera ture  d e c r e a s e  w i l l  be  a monotonously d e c r e a s i n g  

f u n c t i o n  o f  t h e  number of t h e  carbon atoms of t h e  a c i d i c  

s i d e  c h a i n  i n  t h e  minor component, whereas from C and up 

t h e  l a r g e r  t h e  number o f  t h e  carbon atoms, t h e  l a r g e r  w i l l  

be t h e  tempera ture  d e c r e a s e .  T h i s  i s  i n  c o n t r a s t  t o  t h e  

always monotonously c h a r a c t e r  o f  t h e  m e l t i n g  p o i n t s  f o r  

e i t h e r  even o r  odd-numbered carbon atoms. 

10 

6 

T h i s  work w a s  done i n  o r d e r  t o  check t h i s  e x p l a n a t i o n .  

Mixtures  o f  10% ( m o l a r  p e r c e n t a g e )  c h o l e s t e r o l  esters of 

v a r y i n g  a c i d i c  cha in  l e n g t h  ( C  t o  C ) w i t h  90% CN or  

c h o l e s t e r y l  decanoate  (CD) were p r e p a r e d  by mixing approp- 

r i a t e  volumes of 0 .1  M s o l u t i o n s  i n  p e t r o l  e t h e r .  

g reen  t r a n s i t i o n  temperatcr t :  w a s  measured as d e s c r i b e d  

p r e v i o u s l y 7  w i t h  accuracy  o f  2 0.2"C.  

t h a t  t h e  d e c r e a s e  o f  t h e  red-green t r a n s i t i o n  tempera ture  

a s  a f u n c t i o n  o f  t h e  number o f  carbon atoms i s  a f u n c t i o n  

w i t h  a maximum. 

1 18 

The red-  

Tables 1 and 2 show 

Figure  1 shows t h a t  below t h e  number of carbon atoms 

of  t h e  s o l v e n t  i t s e l f ,  t h e  d e c r e a s e  i n  t h e  t r a n s i t i o n  

tempera ture  i s  monotonous and no odd-even e f f e c t  is  found 

b o t h  f o r  odd numbered e s t e r  - (CN-C ) and even numbered 

es ter  - (CD-C 
9 

10) - 
These r e s u l t s  seem t o  i n d i c a t e  t h a t  t h e  t r a n s i t i o n  

tempera ture  is  i n f l u e n c e d  mainly by t h e  s t r u c t u r a l  compati- 

b i l i t y  o f  t h e  impur i ty  and t h e  main c h o l e s t e r i c  l i q u i d  

c r y s t a l  and n o t  by t h e  m e l t i n g  p o i n t  of t h e  i m p u r i t y  

i t s e l f .  
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130 Z. B. ALFASSI and L. FELDMAN 

0 CHOLESTERYL NONANOATE 

0 CHOLESTERYL DECANOATE 

1 I I 1 

4 8 12 16 

Number of Carbon Atoms 
F i g u r e  1 : The g r e e n - r e d  t r a n s i t i o n  t e m p e r a t u r e  f o r  

m i x t u r e s  o f  10% c h o l e s t e r y l  a l k a n o a t e  a n d  
90% c h o l e s t e r y l  n o n a n o a t e  a n d  d e c a n o a t e  
as a f u n c t i o n  o f  t h e  number of t h e  c a r b o n  
atoms i n  t h e  a l k a n o y l  r e s i d u e .  
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