
This article was downloaded by: [Tomsk State University of Control Systems
and Radio]
On: 21 February 2013, At: 12:40
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Molecular Crystals and Liquid
Crystals
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl16

Reentrant nematic phase with
the new pentamorphism n sa sc

nre sare in a mixture
Nguyen Huu Tinh a , C. Destrade a & H. Gasparoux a
a Centre de Recherche Paul Pascal, Domaine
Universitaire, 33405, TALENCE, Cédex, FRANCE
Version of record first published: 28 Mar 2007.

To cite this article: Nguyen Huu Tinh , C. Destrade & H. Gasparoux (1982): Reentrant
nematic phase with the new pentamorphism n sa sc nre sare in a mixture, Molecular
Crystals and Liquid Crystals, 72:7-8, 247-253

To link to this article:  http://dx.doi.org/10.1080/01406568208084687

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to
date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages

http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/01406568208084687
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

2:
40

 2
1 

Fe
br

ua
ry

 2
01

3 



Mol. Cryst. Liq. Cryst. Vol. 72  (Letters), pp. 247-253 

@ 1982, Gordon and Breach, Science Publishers, Inc. 
Printed in the United States of America 

0140-6566/82/7207-0247$06.50/0 

REENTRANT NEMATIC PHASE WITH THE NEW PENTAMORPHISM 
sA Nre S A r e  I N  A MIXTURE 

NGUYEN HUU TINE, C. DESTRADE and H. GASPAROUX 

Centre  de Recherche Paul  Pasca l ,  
Domaine U n i v e r s i t a i r e ,  33405 TALENCE Cgdex, FRANCE 

(Submitted for Pub l i ca t ion  December 17,  1981) 

Abs t rac t  : Three homologues of t he  new series 4 - cyano- 
benzyl idene - 4' - 14" - alkoxybenzoyloxy] a n i l i n e  a r e  
presented .  One of them e x h i b i t s  a r e e n t r a n t  nematic and 
a r e e n t r a n t  smect ic  A phases. A diagram of state with 
4 - cyanobenz l idene  - 4' - 14'' - decyloxybenzoyloxy'j an i -  
l i n e  and 4 - '14'' - decyloxybenzoyloxy] benzylidene - 4' - 
cyanoani l ine  has  been s tud ied .  I n  t h e  system s tud ied ,  
t he  fol lowing new phase sequence was found with decrea- 
s i n g  temperature  N SA S, N S A .  

In t roduc t ion  : From the  discovery of the  r e e n t r a n t  ne- 
matic phase by P.E. C l a d i s l r 2 ,  a t  f i r s t  i n  b inary  mixture, 
then €or  a pure coyound a t  high pressure  3 9 4 ,  a t  l a s t  by 
F. Hardouin e t  a l .  ~6 i n  a pure substance a t  atmospheric 
pressure ,  numerous syn thes i s  have been performed and a l o t  
of new homologous series have been publ ished.  These substan- 
ces belong t o  the  general  formula 6-17 

1 R -@- COO -@- X -@- CN 
% 

with X = - CH = CH - , - C E C - , s i n g l e  bond , - N = N - , 
- C H = : N -  , - C O O -  , - oco - 

More o f t e n  than not  t he  r e e n t r a n t  phenomenon was obser- 
ved wi th  t h e  a l i p h a t i c  chain varying from c g  t o  C10 and the  
observed sequences are wi th  inc reas ing  temperature : 

or 
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248 N. H. TINH, C. DESTRADE and H. GASPAROUX 

Moreover Weissf log e t  a l .  1 1 ,  i n  the case of 1 with 
'L x = -  CH = N -, reported another sequence : N Sc 

with the decyloxy der ivat ive.  A t  l a s t ,  Pe lz l  e t  a l .  17  i n  
recent paper reported the new sequence SC N SA N i n  a binary 
mixture. We present i n  t h i s  paper t h ree  homologues of the 
new s e r i e s  : 4 - cyanobenzylidene - 4 '  - [4" - alkoxybenzoyloxy] 
a n i l i n e  5. One of them exh ib i t s  a reentrant  nematic and a 
reentrant  SA phases.In the diagram of s t a t e  between 1 and 
4 - cyanobenzylidene - 4 ' - 14" - decyloxybenzoyloxy] a k l i n e  
the following new phase sequence w a s  found with decreasing 
temperature N SA Sc N SA. 

SA N 

Results and discussion : The substances were synthesi-  
zed by react ion between 4 - alkoxybenzoyl chloride with sui-  
t a b l e  phenate. They were pu r i f i ed  by r e c r y s t a l l i z a t i o n  from 
ethanol.  The three s tudied der ivat ives  a re  

'nH2n+ 1 O - @ - C O O - @ - N = C H -  0 0 - C N  
% 2 

with n = 10 + 1 2  

The mesophases of these compounds, l i s t e d  i n  the follo- 
wing Table were examined by d i f f e r e n t i a l  scanning calorime- 
t r y  (Dupont 990) and by observation with a po la r i z ing  micros- 
cope equipped with a programmable heat ing s t age  (Mettler FP 5) .  

Table : Transit ion temperatures ("C) of compounds of 2 
'L 

SC n K  S A N S A N I 

10 - 104 - . (79) . (94) - 245 . 254 . 
11 * 88 * (79) - - . 247 . 249 . 
12 . 91 (70) - - . 247 - 

K : c r y s t a l  phase ; SA, SC : smectic A, C phases ; N : nema- 
t i c  phase ; I : i s o t r o p i c  phase - . : the phase e x i s t s  ; 
- : the phase i s  not observed ; { ) : monotropic t r a n s i t i o n .  

The compound n = 10 exh ib i t s  the tetramorphism : N SA 
N SA. On cooling the i so t rop ic  l i qu id  of t h i s  compound, one 
can observe the nematic phase with a sch l i e ren  texture .  Be- 
low t h i s  nematic phase, the smectic A phase with foca l  conic 
and homeotropic textures  appears. On f u r t h e r  cooling another 
s ch l i e ren  o r  paramorphic fan shaped texture  i s  observed : on 
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NEW PENTAMORPHISM N SA Sc N SA 249 

cooling t h i s  r een t r an t  nematic phase, the SA phase shows a 
f o c a l  conic t e x t u r e .  The reentrant.nematic phase disappears 
i n  the  two de r iva t ives  n = 11  and 12 but t he  monotropic SC 
phase i s  observed. 

A t  f i r s t  the i d e n t i f i c a t i o n  of the N SA N SA sequence 
of the decyloxy de r iva t ive  has been performed by the misci- 
b i l i t y  method with the same sequence of the w e l l  known nony- 
loxy de r iva t ive  of 1 with X = CH = CH7 (Fig. 1 ) .  The Sc pha- 
se of the undecyloxy der ivat ive was miscible with those of 
4 - 14" - decyloxyc~nnamoyloxy] benzylid ne - 4'  - cyanoanili- 
ne( K 100 (N 7O)(Sc 87) SA 257 N 267 1718 (Fig.  2 ) .  

The diagram of s t a t e  of binary system between the decy- 
loxy de r iva t ive  of 1 (X  = CH = N) and the decyloxy de r iva t i -  
ve of 2 has been st%died by means of the contact method and 
by the%investigations of s ingular  concentrations.  Fig. 3 
shows the following new phase sequence with decreasing tem- 
perature : N SA SC N SA with two concentrations (68.7 mol % 
2 and 31.3 mol X 1 and 69.2 moL % 2 and 30.8 mol % 1)  ; f o r  
example, with the ' l f i rs t  one, the &!'ansition tempera'hes are: 
K 98.5 (SA 61.2)(N 86.5)(Sc 87.5) SA 242.5 N 251.5 I .  The 
new sequence N SA Sc N S A  found i n  mixtures of these new se- 
r i e s  shows another example of the great  variance of reen- 
t r a n t  polymorphism discovered or  t o  be discovered with strong 
polar  molecules. 

% 
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