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MESOMORPH I C POLYMORPH I SM I N SOME DI SC-LI KE COMPOUNDS 

C.  DESTRADE, M.C. MONDON-BERNAUD and NGUYEN HUU T INH 
Centre de Recherche Paul Pascal, Domaine Un ive rs i t a i re ,  
33405 Talence, France 

(Submitted for pub1 i c a t  ion December 15, 1978) 

ABSTRACT: A complex mesomorphic polymorphism i s  shown 
i n  a hexa-n-dodecanoate o f  t r iphenylene.  Both by c a l o r i -  
me t r i c  measurements and o p t i c a l  tex tu res ,  evidence o f  
th ree  d i f f e r e n t  mesophases are given. Two o f  these 
t r a n s i t i o n s  are  p r a c t i c a l l y  second order  ones. 

Two homologous ser ies  o f  d i s c - l i k e  molecules, recent ly  
described, e x h i b i t  thermotropic  mesomorphism; benzene hexa- 
n-alkanoates’ and hexasubst i t u t e d  e thers  o r  es te rs  o f  t r i -  
phenylene.2 
a b i r e f r i n g e n t  p l a s t i c  c r y s t a l  was considered,’ t ak ing  i n t o  
account the la rge  en tha lp ies  measured a t  the i s o t r o p i c  
t r a n s i t i o n .  This ambiguity has been p a r t l y  removed by our  own 
resu l t s .  Binary phase  diagram^^'^ and heats o f  t r a n s i t i o n  
were obta ined f o r  two homologous ser ies  o f  hexasubsti t u ted  
t r iphenylenes and a re  very s i m i l a r  t o  those encountered i n  
usual l i q u i d  c r y s t a l s .  A t  l a s t ,  t o  prove d e f i n i t i v e l y  t h a t  
these new compounds a re  t rue  l i q u i d  c r y s t a l s  i n  the  accepted 
sense o f  the term, mesomorphic polymorphism has t o  be found; 
we d i d  i t  w i t h  some hexa-n-esters w i t h  long a l k y l  chains4 
where we have found two mesomorphic phases. I n  f a c t ,  t h i s  
polymorphism was found be fore  we thought; we have j u s t  found 
tha t  the  hexa-n-dedocanoate o f  t r ipheny lene e x h i b i t s  three 
d i - f f e ren t  thermotropic  phases. 

A t  f i r s t ,  the p o s s i b i l i t y  of t h i s  mesophase being 

EXPER I MENTAL RESULTS 
The hexa-n-dodecanoate o f  t r i -  
phenylene has been synthesized 
f o l l o w i n g  the method we recen t l y  
p u b l i ~ h e d . ~ ’ ~  I t  cons is ts  o f  
coup1 ing  the  corresponding ac id  

2,3,6,7,10,11-triphenylene. We 
have prepared a la rge  quan t i t y  
o f  t h i s  compound t o  a l l ow  several 
s tud ies  and t o  ob ta in  more 

c h l o r i d e  w i t h  hexahydroxy- 
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170 C. DESTRADE, M. C. MONDON-BERNAUD and N. H. TINH 

prec ise  phys ica l  p roper t i es  

Temperature and heat o f  t r a n s i t i o n s  a re  given below: 

T°C 

AH(mo1e-l) 14.2 $0 35 577 
Kca 1 ca l .  c a l .  c a l .  

C = c r y s t a l ;  I = i s o t r o p i c ;  D = mesophase 1,2,3 

These en tha lp ies  have been measured by d i f f e r e n t i a l  
0,112 

scanning ca lo r ime t ry  us ing a Du Pont 990 thermal analyzer. 

The DODl t r a n s i t i o n  cannot be observed, a t  the  h igher  
s e n s i b i l i t y  o f  the  thermal analyzer  even by r e p e t i t i v e  
scanning t o  avoid no ise.  This  new t r a n s i t i o n  i s  p r a c t i c a l l y  
a second order  one. 

Opt ica l  tex tu res  where observed w i t h  a p o l a r i z i n g  micro- 
scope equipped w i t h  a hea t ing  and coo l i ng  stage (Me t t l e r  FP5). 

The h ighe r  temperature phase (F ig.  l a )  i s  character ized,  
i n  some areas o f  the  prepara t ion ,  by b i g  foca l  conics very 
s i m i l a r  t o  those observed w i t h  smectics 
can observe the D1 phase (Fig. l b ) ;  t h i s  o r i g i n a l  t ex tu re  
makes i t s  appearance w i t h  concent r i c  r i n g s  which look l i k e  
" f i n g e r  p r i n t s " .  
(Fig. l c ) .  A t  f i r s t  s i g h t ,  the t e x t u r e  seems s t r i c t l y  
superimposable on D2 a t  a h igher  temperature (F ig .  l a )  we 
a re  l e d  t o  the  idea o f  a re -en t ran t  phase! Carefu l  examina- 
t i o n  o f  the p ic tu . re  shows the  presence o f  l o n g i t u d i n a l  and 
r a d i a l  s t r i a t i o n  l i n e s  i n  the smectic E . 6 y 7  On heat ing  the 
sample again, we o b t a i n  the  tex tu res  o f  Figures 2a and 2b f o r  
the D1 and D2 phases. A t  l a s t ,  we show i n  F igure 3 a p i c t u r e  
o f  the c r y s t a l l i n e  phase taken i n  the  same area o f  the sample 
a t  SO'C. 

On coo l i ng  one 

A t  l a s t ,  near 92OC the Do phase is observed 

We must p o i n t  ou t  t h a t  on heat ing,  we f i n d  again exac t l y  
the same tex tu re  fo r  the D2'phase (compare Figs. l a  and 2b). 
Fur ther ,  we must p o i n t  ou t  t h a t  f o r  the in termediate phase D1 

2 the cons idera t ion  i s  now j u s t  between the foca l  conics o f  D 
o r  Do and the " f i n g e r  p r i n t "  t e x t u r e  (Fig. 2a). 
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MESOMORPHIC POLYMORPHISM IN SOME DISC-LIKE COMPOUNDS 17 1 

Figure 1 Textures of the compound : hexa-n-dodeca- 
noate of triphenylene on cooling 

l a  D2 phase a t  112'C 

lb D, phase at 108OC 
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Figure  2 Textures  of t h e  hexa n-ddecanoate  of 
t r iphenylene  one hea t ing  

2a D1 phase a t  l l O ° C  
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MESOMORPHIC POLYMORPHISM IN SOME DISC-LIKE COMPOUNDS 173 

2b D2 phase a t  111OC 

Figure 3 Crys ta l l i ne  phase a t  5OoC 
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We must no te  t h a t  i n  o t h e r  domains o f  t h e  p r e p a r a t i o n  
another  type o f  t e x t u r e  can be observed f o r  the  D1 phase; 
t h e r e  a r e  convergent rods w i t h  t h e  angles between rods 
rough ly  60'; t h i s  shows a hexagona s h o r t  range o r d e r .  

CONCLUS I ON 

We have shown, f o r  the f i r s t  ime, t h e  e x i s t e n c e  o f  
t h r e e  d i f f e r e n t  wsophases i n  a d i s c - l i k e  mesogen; one o f  the  
t r a n s i t i o n s  i s  e s s e n t i a l l y  second o r d e r .  A sys temat ic  
s tudy o f  t h i s  polymorphism i s  i n  progress by t h e  w e l l  known 
technique o f  isomorphism and w i l l  be pub1 ished elsewhere. 
Anyway, t h i s  polymorphism conf i rms c l e a r l y  t h e  r e a l  mesomor- 
p h i c  n a t u r e  o f  t h i s  new k i n d  o f  l i q u i d  c r y s t a l  w i t h  p h y s i c a l  
p r o p e r t i e s  very s i m i l a r  t o  a r o d - l i k e  mesogen b u t  w i t h  a 
d r a s t i c a l l y  d i f f e r e n t  mo lecu la r  o r g a n i z a t i o n  which we found. 
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