
This article was downloaded by: [Tomsk State University of Control Systems
and Radio]
On: 21 February 2013, At: 10:40
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

Synthesis and Properties of
Mesogenic π-Donors Precursors
of Mesomorphic Organic
Conductors
V. Gionis a , R. Fugnitto a , H. Strzelecka a & J. C.
Dubois b
a CNRS, Groupe n°12, 94320, Thiais, France
b Thomson-CSF, Domain Corbeville, 91401, Orsay,
France
Version of record first published: 17 Oct 2011.

To cite this article: V. Gionis , R. Fugnitto , H. Strzelecka & J. C. Dubois (1983):
Synthesis and Properties of Mesogenic π-Donors Precursors of Mesomorphic Organic
Conductors, Molecular Crystals and Liquid Crystals, 96:1, 215-219

To link to this article:  http://dx.doi.org/10.1080/00268948308074706

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

http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/00268948308074706
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


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
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

0:
40

 2
1 

Fe
br

ua
ry

 2
01

3 



Mol. Crysr. Liq. Crysr., 1983, Vol. 96, pp. 215-219 

0 1983 Gordon and Breach, Science Publishers, Inc. 
Printed in the United States of America 

0026-894 118319604-02 I5/$ I8.50/0 

SYNTHESIS AND PROPERTIES OF MESOGENIC II-DONORS : 
PRECURSORS OF MESOMORPHIC ORGANIC CONDUCTORS 

V.  GIONIS, R .  FUGNITTO and H .  STRZELECKA 
CNRS, Groupe n o  12, 94320 T h i a i s ,  France.  
J . C .  DUBOIS  
Thomson-CSF, Domain C o r b e v i l l e ,  91401 Orsay, F r a n c e .  

A b s t r a c t  
d ipheny l  4-H pyran-4 y l idene -2 ,6  d ipheny l )  and t h e i r  
s u l f u r  analogs,  u s e f u l  p r e c u r s o r s  of o r g a n i c  c o n d u c t o r s ,  
we now r e p o r t  on t h e  s y n t h e s i s  and p r o p e r t i e s  o f  pa ren t  
h e t e r o c y c l i c  compounds, I ,  i n  which t h e  pheny l s  have long  
c h a i n  s u b s t i t u e n t s .  I n t r o d u c t i o n  of f o u r  a l k y l  o r  a lko -  
xy s i d e  c h a i n s  i n  t h e  p a r a  p o s i t i o n  of phenyl  l e a d s  t o  
compounds, 2 ,  which e x h i b i t  disk- l ike  rnesophases. A l l  
new donors' g ive  s t a b l e s  1 :  1 c h a r g e  t r a n s f e r  comple- 
xes,  3 ,wi th  TCNQ. D i s k - l i k e  donors lead t o  mesomorphic 
condzeting complexes. For example t h e  TCNQ complex of  
- 2b, X = S ,  R = C 1 2 H 2  e x h i b i t s  a SA phase between 120- 
154°C. The e lectr ica? c o n d u c t i v i t y  a t  room t empera tu re  
of a s i n g l e  c r y s t a l  i s  0 . 7  (Qcm)-'.  

I n  sequence w i t h  p r e v i o u s  work on  4-(2,6 

The aim of  t h i s  work i s  t o  s y n t h e s i z e  o r g a n i c  ID-conductors 

hav ing  l i q u i d  c r y s t a l  p r o p e r t i e s .  These materials,  t o  the 

b e s t  of our  knowledge, have been unknown up t o  now. 

P rev ious  work o n  the 4-(2,6 d i p h e n y l  4-H pyran-4 y l i d e n e -  

2 ,6  d ipheny l )  molecule and i t s  s u l f u r  ana log ,  1, demons t r a t ed  

t h a t  t h e s e  molecules  have a q u a s i - p l a n a r  s t r u c t u r e  and 1-2 

can  be enc losed  i n  a squa re  w i t h  s i d e s  of 12A. The oompounds 

- 1 are u s e f u l  p r e c u r s o r s  of h i g h l y  conduc t ing  cha rge  t r a n s f e r  

complexes (C.T.C.)3 and r a d i c a l  c a t i o n  s a l t s  when X = S .  

On the  o t h e r  hand, i n  t h e  l as t  few y e a r s ,  a new class of 
5-6 l i q u i d  c r y s t a l s ,  named d i s k - l i k e ,  was d i scove red  . The 

o r i g i n a l i t y  of t h i s  c l a s s  i s  i t s  c o n s t i t u t i o n  of r i g i d  d i s k -  

215 

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

0:
40

 2
1 

Fe
br

ua
ry

 2
01

3 



216 V. GIONIS er al. 

shaped c o r e  molecules  i n s t e a d  of t h e  e l o n g a t e d  o n e s  o f  t h e  up 

x=  0 ,  s 

t o  now known l i q u i d  c r y s t a l s .  However t h e  p re sence  of  l ong  

a l i p h a t i c  s i d e  cha ins  remains e s s e n t i a l  f o r  t h e  appearance 

of t he  mesophase. 

Thus, r e c e n t l y ,  w e  have shown t h a t  t h e  i n t r o d u c t i o n  of 

f o u r  a l k y l  s i d e  c h a i n s  i n  t h e  p a r a  p o s i t i o n  of phenyl groups 

i n  p a r e n t  h e t e r o c y c l i c  compounds 1 l e a d s  t o  d i sk - l ike  meso- 
genic compounds . The mesophase h a s  been observed f o r  

n 5 9 i n  compounds 3 hav ing  a l k y l  s u b s t i t u e n t s .  I n  t h e  se- 

r ies of a lkoxy s u b s t i t u t e d  h e t e r o c y c l e s y 2 b ,  a d i s k - l i k e  meso- 

phase appea r s  o n l y  when X = S f o r  n + 12. 

7-8 

R 

R 

A f t e r  s t u d y  of redox behav io r  of &, 2b (by c y c l i c  vol-  

t a m e t r y )  we concluded t h a t  they remained powerful  n-donors 
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MESOGENIC T-DONORS 217 

- 
WC 

a s  are t h e  parent  compounds 1. 
r a d i c a l  i ons  (1ogK = E2 - E1 

where 

The s t a b i l i t y  of t h e  formed 

10.059) was d i scussed  , 6 
112 112 2 E l I 2  are t h e  f i r s t  and second half-wave ion i -  1 

Iwc 5: 

z a t i o n  p o t e n t i a l s .  

A l l  compounds - 2 form s t a b l e  I : ]  C.T.C.,?,with TCNQ as 

an acceptor .  

J 

P: p = degree of 

charge t r a n s f e r  

Among the  formed complexes the  more i n t e r e s t i n g  one i s  - 3 

( X  = S, R = - 0 C  H ) which i s  the f i r s t  mesomorphic eonduc- 
t i n g  complex i n  our  knowledge. 

12 25 

The microscopic observa t ions  and pre l iminary  X-ray s tu -  

d i e s  demonstrate a smect ic  A l ame l l a r  phase f o r  t h i s  com- 

p l e x  between 120" and 1 5 4 O C  which is confirmed by Differen-  

t i a l  Scanning Calorimetry (D.S.C.). 

The room temperature e l e c t r i c a l  conduct iv i ty  measured 
-3 on compressed p e l l e t s  i s  10 

surements gave the  value of 0.7(flcm) . 
(Qcm>-' and s i n g l e  c r y s t a l  mea- 

- 1  9 

The c r y s t a l l o g r a p h i c  parameters l o  a t  25°C a r e  : 

a = 1 8 . 4 7  A V = 3909 w3 
0 

b = 9 .14  A B = 110" 2 = 2  

c = 24.64 1 d = 1.22 
C 

The obtained complex wi th  the  descr ibed  c h a r a c t e r i s t i c s  

a l lows us  t o  a n t i c i p a t e  t h a t  t h e  columnar arrangement of t h e  
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218 V. GIONIS et al. 

disk- l ike  donor molecules must be maintained a f t e r  complexa- 

t i on .  I n  f a c t  i t  i s  known t h a t  t he  molecules i n  the  d i sk - l i -  

ke mesophase form a columnar arrangement wi th  a s t ack ing  of 

t he  r i g i d  cores  of t he  molecules.  The s t a c k i n g  ax i s  can form 

a v a r i e t y  of angles  ( f o r  t he  d i f f e r e n t  spec ie s )  wi th  the  

plane of the  molecule.  The in t e rmolecu la r  d i s t ances  i n  the  

i n t e r i o r  of a column a r e  compatible wi th  t h e  found ones 

f o r  the  o rgan ic  conductors.  

The in te rmolecular  fo rces  between ad jacen t  columns are 

weaker than the  intracolumnar  ones.  This kind of s t r u c t u r e  

allows us t o  assume t h a t  t h e  r i g i d i t y  of t he  columnar s t ruc -  

t u r e  could be preserved a f t e r  the  formation of C.T.C.  

So w e  propose the  hypothesis  t h a t  s t a r t i n g  from a meso- 

morphic disk-Zike donor o r  acceptor we shouZd be abZe t o  
synthesize mesomorphic charge transfer  complexes with non 
mesomorphic partners. 

It seems t o  us t h a t  t he  l a t t e r  hypothes is  should be al- 

so v a l i d  i n  the  case of the  r a d i c a l  c a t i o n  s a l t s .  To con- 

f i rm  t h i s  w e  are now t r y i n g  t o  syn thes i ze  the  corresponding 

compounds. 

I t  must be noted t h a t  t h e  analogous e f f o r t s  f a i l e d  i n  
11-12 

a r e  n o t  mesomor- 

t he  case of t e t r a a r y l  s u b s t i t u t e d  t e t r a t h i o f u l v a l e n e  

The long cha in  spec ie s  l 2  i n  t h i s  family 

phoic .  

Recently Saeva and a 1  l 3  have publ ished r e s u l t s  concer- 

n ing  complexation of 2a ( X  = 0, R =-C H ) wi th  TCNQ and 

e lec t rochemica l  oxydat ion leading  t o  radFcal  ca t ion  sal ts .  

According t o  these  au thors  the  obtained spec ie s  e x h i b i t  

disk-like mesophases. None of the  products  have a conducting 

behavior  l 3  (a < 10-6(C2cm)-'). 

12 25 - 

The p repa ra t ion  method f o r  t he  conducting complex i s  t h e  
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MESOGENIC T-DONORS 219 

f o l l o w i n g  : 

60mg (0.29 mmole ) of TCNQ were d i s s o l v e d  i n  a h o t  1 :  1 

mix tu re  of CH C 1  

R = - 3 C  H ) 280mg (0.23 mmole ) was e x t r a c t e d  i n t o  t h i s  so- 

l u t i o n .  The s o l u t i o n  w a s  cooled t o  room t e m p e r a t u r e  and 

and CH CN(100ml). The donor - 2b(X = S ,  2 2  3 

12  25 

f i l t e r e d .  

d r i e d .  Y ie ld  w a s  q u a n t i t a t i v e .  

T h i s  p roduc t  w a s  washed w i t h  e t h e r ,  p e n t a n e  and 

S i n g l e  c r y s t a l s  were o b t a i n e d  by t h e  d i f f u s i o n  t echn i -  

que (H-tube) ; s o l v e n t  CH C 1  -CH CN 3:2,  mo lecu la r  concen- 
2 2  3 

t r a t i o n  1.2 x 10 M a t  30'C. -3 
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