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 mt-Donors Precursors
of Mesomorphic Organic

Conductors

V. Gionis ?, R. Fugnitto ® , H. Strzelecka ® & J. C.
Dubois "
% CNRS, Groupe n°12, 94320, Thiais, France

® 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 rt-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

Downloaded by [Tomsk State University of Control Systems and Radio] at 10:40 21 February 2013

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.




Downloaded by [Tomsk State University of Control Systems and Radio] at 10:40 21 February 2013

Mol. Cryst. Lig. Cryst., 1983, Vol. 96, pp. 215-219
0026-8941/83/9604-0215/$18.50/0

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

SYNTHESIS AND PROPERTIES OF MESOGENIC w-DONORS
PRECURSORS OF MESOMORPHIC ORGANIC CONDUCTORS

V. GIONIS, R. FUGNITTO and H. STRZELECKA

CNRS, Groupe n°12, 94320 Thiais, France.

J.C, DUBOIS

Thomson-CSF, Domain Corbeville, 91401 Orsay, France.

Abstract In sequence with previous work on 4-(2,6
diphenyl 4-H pyran—4 ylidene-2,6 diphenyl) and their
sulfur analogs,useful precursors of organic conductors,
we now report on the synthesis and properties of parent
heterocyclic compounds, 1,in which the phenyls have long
chain substituents. Introduction of four alkyl or alko-
xy side chains in the para position of phenyl leads to
compounds, 2, which exhibit disk-like mesophases. All

new donors 2 give stables ]:1 charge transfer comple-
xes, 3,with TCNQ. Disk-like donors lead to mesomorphic
conducting complexes. For example the TCNQ complex of
2b, X=8, R=2C H exhibits a S, phase between 120~
154 C. The electrlca? conductivity at room temperature
of a single crystal is 0.7 (Qcm)~

The aim of this work is to synthesize organic 1D-conductors
having liquid crystal properties. These materials, to the
best of our knowledge, have been unknown up to now.

Previous work on the 4-(2,6 diphenyl 4-H pyran-4 ylidene-
2,6 diphenyl) molecule and its sulfur analog, 1, demonstrated
that these molecules have a quasi-planar structure 1=2 and

]
can be enclosed in a square with sides of 12A. The compounds

1 are useful precursors of highly conducting charge transfer

comp lexes (C.T.C.)3 and radical cation salts 4 when X = S,
On the other hand, in the last few years, a new class of
liquid crystals, named disk-like, was discovered 5_6. The

originality of this class is its constitution of rigid disk-
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shaped core molecules instead of the elongated ones of the up

to now known liquid crystals. However the presence of long
aliphatic side chains remains essential for the appearance
of the mesophase.

Thus, recently, we have shown that the introduction of
four alkyl side chains in the para position of phenyl groups
in parent heterocyclic compounds | leads to disk-like meso-
genic compounds 7_8. The mesophase has been observed for
n > 9 in compounds 2a having alkyl substituents. In the se-
ries of alkoxy substituted heterocycles, 2b,a disk-like meso-

phase appears only when X = S for n > 12.

X=0,8
2a:Rz=—C H,p,,

2b:R=—O0C Hyn 41

2

After study of redox behavior of 2a, 2b (by cyclic vol-

tammetry) we concluded that they remained powerful n—donors
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as are the parent compounds 1. The stability of the formed
radical ions (logK = E?/z - E}/2/0.059) was discusseds,
where E1 s E2 are the first and second half-wave ioni-
1/2 1/2
zation potentials.
All compounds 2 form stable 1:1 C.T.C., 3,with TCNQ as

an acceptor.

»s = degr f
NC N p gree o

charge transfer

NC CN

Among the formed complexes the more interesting one is 3
(X =S, R = —OCIZHZS) which is the first mesomorphic conduc-
ting complex in our knowledge.

The microscopic observations and preliminary X-ray stu-
dies demonstrate a smectic A lamellar phase for this comr
plex between 120° and 154°C which is confirmed by Differen-
tial Scanning Calorimetry (D.S.C.).

The room temperature electrical conductivity measured
on compressed pellets is 10_3(Qcm)—] and single crystal mea
surements gave the value of O.7(Qcm)_1 9.

The crystallographic parameters 10 at 25°C are :

a=18.47 A v = 3909 &3
b= 9.14 A B = 110° 7 =2
c = 24.64 R d = 1.22

The obtained complex with the described characteristics

allows us to anticipate that the columnar arrangement of the
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disk-like donor molecules must be maintained after complexa-
tion. In fact it is known that the molecules in the disk-1i-
ke mesophase form a columnar arrangement with a stacking of
the rigid cores of the molecules. The stacking axis can form
a variety of angles (for the different species) with the
plane of the molecule. The intermolecular distances in the
interior of a column are compatible with the found ones

for the organic conductors.

The intermolecular forces between adjacent columms are
weaker than the intracolumnar ones. This kind of structure
allows us to assume that the rigidity of the colummar struc-
ture could be preserved after the formation of C.T.C.

So we propose the hypothesis that starting from a meso-
morphic disk-1like donor or acceptor we should be able to
synthesize mesomorphic charge transfer complexes with non
mesomorphic partners.

It seems to us that the latter hypothesis should be al-
so valid in the case of the radical cation salts. To con-
firm this we are now trying to synthesize the corresponding
compounds.

It must be noted that the analogous efforts failed in
the case of tetraaryl substituted tetrathiofulvalene ]1—]2.
The long chain species 12 in this family are not mesomor-
phoic.

Recently Saeva and al 13 have published results concer-

ning complexation of 2a (X = 0, R =—CIZH ) with TCNQ and

electrochemical oxydation leading to radiial cation salts.
According to these authors the obtained species exhibit
disk-like mesophases. None of the products have a conducting
behavior 13 (o < 10_6(Qcm)-1).

The preparation method for the conducting complex is the
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following :
60mg (0.29 mmole ) of TCNQ were dissolved in a hot 1:1

mixture of CH2C12 and CH3CN(100ml). The donor 2b(X = S,

R =-0C,.H,.) 280mg (0.23 mmole ) was extracted into this so-

12725
lution. The solution was cooled to room temperature and

filtered. This product was washed with ether, pentane and
dried. Yield was quantitative.

Single crystals were obtained by the diffusion techni-
que (H-tube) ; soévent CH2C12-CH3CN 3:2, molecular concen-

tration 1.2 x 10 °M at 30°C.
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