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Preliminary communication

Novel dipolar metallomesogen: an octa-substituted vanadyl

phthalocyanine with low clearing temperature

by S. TANTRAWONG² , T. SUGINO, Y. SHIMIZU*

Department of Organic Materials, Osaka National Research Institute (ONRI),
AIST-MITI, Midorigaoka, Ikeda, Osaka 563, Japan

A. TAKEUCHI, S. KIMURA, T. MORI and H. TAKEZOE

Department of Organic and Polymeric Materials, Tokyo Institute of Technology,
O-okayama, Meguro-ku, Tokyo 152, Japan

(Received 19 November 1997; accepted 17 December 1997 )

A novel dipolar metallomesogen, the 2,3,9,10,16,17,23,24-octakis(n-octadecylthio) phthalo-
cyanatooxovanadium(IV) complex was synthesized and its phase transition behaviour investi-
gated. This complex showed a Colh mesophase between the melting and clearing points,
56 and 295 ß C, respectively. This is the ® rst phthalocyanine metallomesogen possessing a
dipolar V 5 O bond and it shows a relatively low clearing temperature which is attractive for
investigation of physical and/or chemical properties related to the dipolar part.

Phthalocyanine has a largely extended p-conjugation extensively studied with respect to their mesomorphic
nature within this decade [2]. In particular, a variety ofsystem, which makes it very attractive as a candidate

for novel advanced materials such as electric conductors, phthalocyanine metallomesogens have been synthesized
and exhibit mesomorphic phase transition behaviour withphotovoltaic materials, catalytic materials, gas-sensors,

etc. [1]. On the other hand, metallomesogens have been interesting physical and/or chemical properties [3 ± 7].
Dipolar liquid crystals are an especially interesting
category for novel advanced materials in relation to
dipolar switching [8], ferroelectricity [9] and nonlinear

*Author for correspondence.
optics [10].² Joined under STA fellowship programme (1996-1997).

In this communication, the mesomorphic phasePresent address: Department of Chemistry, Thammasat
University, Bangkok, Thailand. transition behaviour of the ® rst vanadyl phthalocyanine

Figure 1. DSC traces of the vanadyl
complex. Heating and cooling rate
5ß C min Õ

1.
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metallomesogen, 2,3,9,10,16,17,23,24-octakis (n-octadecyl- found (calculated ): C 74 0́3 (74 0́2), H 10 7́4 (10 7́3),
thio)phthalocyanatooxovanadium(IV) is reported. N 4 0́7 (3 9́2).

Figure 1 shows DSC traces of the compound. The
microscopic observation of texture revealed that the
phase appearing between 56 and 295ß C is a mesophase,
of which the texture is typical for a columnar mesophase,
as shown in ® gure 2.

X-ray di� raction (XRD) measurements assigned the
mesophase to be a hexagonal columnar mesophase
(Colh phase). Three re¯ ection peaks in the narrow angle

The compound was synthesized according to a literature
method, with slight modi® cations [11]. Bisoctadecylthio-
phthalonitrile given by the reaction of 4,5-dichloro-
phthalonitrile with octadecylmercaptan in K2CO3 /DMSO
was used for synthesis of the phthalocyanine complex.
The crude product was recrystallized from chloroform±
acetone solution to give a dark green ® ne crystalline
powder. The characterization of this compound was
carried out using infrared and electronic spectroscopy,
and the elemental analysis showed very good agreement
with theoretical values. nmax (cm Õ

1 ) : 999 (V 5 O). lmax Figure 2. A typical texture of the Colh phase at 230 ß C.
Magni® cation x200.(nm, CHCl3 ): 461, 662, 704, 737. Elemental analysis (%):

Figure 3. An XRD pattern of the Colh phase at 230 ß C (powder sample, CuK a ).
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