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THERMAL PARAMETERS FOR CRYSTAL-MESOPHASE AND CRYSTAL- 
CRYSTAL TRANSITIONS OF SOME BENZYLIDENEANILINES 

GEORGE W. SMITH 
General Motors Corporat ion,  Research Labora to r i e s ,  
Warren, Michigan 48090 

(SubMtted f o r  p u b l i c a t i o n  J u l y  23, 1976) 

I n  prev ious  p u b l i c a t i o n s  192 temperatures ,  e n t h a l p i e s  

( l a t e n t  h e a t s )  and e n t r o p i e s  f o r  l i q u i d  c r y s t a l l i n e  phase 
t r a n s i t i o n s  of 35 N-(p-alkoxybenzy1idene)-p-n-alkylaniline 
compounds, CnH2n+10-@-CHN-$-CmH2el (abbreviated nO*m), have 
been repor ted .  The p resen t  no te  completes t h a t  s tudy  by sum- 
marizing thermal parameters  f o r  t r a n s i t i o n s  involv ing  c rys t a l -  
l i n e  phases of t h e s e  same materials. 

The t r a n s i t i o n  temperatures  were determined (as  previously 
by thermal microscopy (TM)2 and d i f f e r e n t i a l  scanning ca lo r i -  
metry (DSC).3 The phases were i d e n t i f i e d  by TM. T rans i t i on  
e n t h a l p i e s  ( l a t e n t  h e a t s )  were measured by DSC. Since the  
p r e c i s i o n  of DSC measurements is  known t o  be  lower than  t h a t  
of ad5abat ic  c a l o r i ~ n e t r y , ~  t h e  present  r e s u l t s  must be re- 
garded as pre l iminary .  However, a t  present  most thermal da t a  
f o r  l i q u i d  c r y s t a l s  have been determined by DSC, a d i a b a t i c  
ca lo r ime t ry  having been appl ied  i n  only a few cases. 

The ex i s t ence  of a m ~ l t i p l i c i t y ~ ’ ~  of low tempera u re  
c r y s t a l l i n e  stat  s (some of  which may be m e t a ~ t a b l e ) ~ ’ ~  o r  
of g l a s sy  phases’ may have inf luenced ou r  DSC measurements , 
i n  some cases r e s u l t i n g  i n  low t r a n s i t i o n  en tha lp i e s .  A l -  
though m u l t i p l i c i t y  and m e t a s t a b i l i t y  of s o l i d  o r  g l a s sy  
phases have been noted i n  some of t h e  n0.m compounds, a 
d e t a i l e d  i n v e s t i g a t i o n  of these  f a c t o r s  w a s  beyond t h e  scope 
of t h i s  work. 

Entha lp ies  (AH) and e n t r o p i e s  (AS) of t r a n s i t i o n s  
involv ing  c r y s t a l l i n e  phases are given i n  Table I f o r  com- 
pounds wi th  n = l  t o  7 and m=4 t o  8. I n  a d d i t i o n ,  t h e  t r a n s i -  
t i o n s  and t h e i r  temperatures  are i d e n t i f i e d  by t h e  l i n e  
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THERMAL PARAMETERS 89 

9 n o t a t i o n  of  Verb i t  u s ing  t h e  symbols K ( c r y s t a l ) ,  S (smec- 
t i c ) ,  and N (nematic) wi th  appropr i a t e  s u b s c r i p t s  where a 
m u l t i p l i c i t y  of phases i s  found. The n a t u r e  of t h e  smectic 
phases i s  d iscussed  i n  Refs.  1 and 2. 

For t h e  most p a r t  t h e  crystal-mesophase t r a n s i t i o n  
e n t h a l p i e s  of Table I l i e  w i t h i n  t h e  range of va lues  found 
f o r  almost 400 o t h e r  compounds:" 
28 Kcal/mol). Four compounds (40.4, 40.5, 50.7, and 60.4) 
e x h i b i t  r a t h e r  low t r a n s i t i o n  e n t h a l p i e s ,  sugges t ing  t h e  
d e s i r a b i l i t y  of f u r t h e r  s t u d i e s  on t h e  e x i s t e n c e  of low 
temperature s o l i d  phases i n  these  materials. Few d a t a  f o r  
crystal-mesophase t r a n s i t i o n  e n t h a l p i e s  of nO*m compounds 
have been publ ished.  For t h e  crystal-nematic  t r a n s i t i o n  of 
compound 10.4 (MBBA) Barrall,  e t  a1.l-l r e p o r t  AH=13.6 KJ/mol, 
i n  gbod agreement wi th  t h e  va lue  of Table I. However, Mayer, 
e t  a l .  us ing  a d i a b a t i c  ca lor imet ry ,  found two c r y s t a l l i n e  
phases f o r  10.4, measuring AH=14.7 KJ/mol f o r  t h e  t r a n s i t i o n  
from t h e  metas tab le  c r y s t a l l i n e  phase t o  t h e  nematic and 
AH=18.0 KJ/mol f o r  t h e  t r a n s i t i o n  from t h e  s t a b l e  c r y s t a l .  
The e x i s t e n c e  of s t a b l e  and metastable  phases f o r  20.4 (EBBA) 
has  a l s o  been poin ted  For the  s t a b l e  KN t r a n s i t i o n  
Barrall,  e t  a l . l l  have found AH=26.8 KJ/mol, i n  r a t h e r  poor 
agreement wi th  t h e  va lue  of Table I. The disagreement empha- 
s i z e s  t h e  need f o r  f u r t h e r  work. 

7.1 t o  1 1 7  KJ/mol (1.7 t o  
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R. J .  C u r t i s  f o r  s y n t h e s i s  of t h e  l i q u i d  c r y s t a l  compounds. 
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