This article was downloaded by:

On: 25 January 2011

Access details: Access Details: Free Access

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

Liquid Crystals
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713926090

Preliminary communication - Novel dipolar metallomesogen: an octa-

substituted vanadyl phthalocyanine with low clearing temperature
S. Tantrawong; T. Sugino; Y. Shimizu; A. Takeuchi; S. Kimura; T. Mori; H. Takezoe

Online publication date: 06 August 2010

To cite this Article Tantrawong, S. , Sugino, T., Shimizu, Y., Takeuchi, A., Kimura, S. , Mori, T. and Takezoe, H.(1998)
"Preliminary communication - Novel dipolar metallomesogen: an octa-substituted vanadyl phthalocyanine with low
clearing temperature', Liquid Crystals, 24: 5, 783 — 785

To link to this Article: DOI: 10.1080/026782998206911
URL: http://dx.doi.org/10.1080/026782998206911

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, 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.



http://www.informaworld.com/smpp/title~content=t713926090
http://dx.doi.org/10.1080/026782998206911
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 59 25 January 2011

Downl oaded At:

LiQuib CRySTALS, 1998, VoL. 24, No. 5, 783-785

Preliminary communication

Novel dipolar metallomesogen: an octa-substituted vanadyl
phthalocyanine with low clearing temperature
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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,
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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 Col, mesophase between the melting and clearing points,
56 and 295°C, respectively. This is the first phthalocyanine metallomesogen possessing a
dipolar V=0 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 n-conjugation extensively studied with respect to their mesomorphic
system, which makes it very attractive as a candidate nature within this decade [2]. In particular, a variety of
for novel advanced materials such as electric conductors, phthalocyanine metallomesogens have been synthesized
photovoltaic materials, catalytic materials, gas-sensors, and exhibit mesomorphic phase transition behaviour with
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
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Figure 1. DSC traces of the vanadyl 0 50 100 150 200 250 300
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metallomesogen, 2,3,9,10,16,17,23,24-octakis(n-octadecyl-
thio)phthalocyanatooxovanadium(IV) is reported.
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The compound was synthesized according to a literature
method, with slight modifications [11]. Bisoctadecylthio-
phthalonitrile given by the reaction of 4,5-dichloro-
phthalonitrile with octadecylmercaptan in K»CO3/DMSO
was used for synthesis of the phthalocyanine complex.
The crude product was recrystallized from chloroform—
acetone solution to give a dark green fine 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. vmax (cm~"): 999 (V=0). Amax
(nm, CHCIl3): 461, 662, 704, 737. Elemental analysis (%):
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found (calculated): C 74-03 (74:02), H 10-74 (10-73),
N 4-07 (3:92).

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

X-ray diffraction (XRD) measurements assigned the
mesophase to be a hexagonal columnar mesophase
(Coln phase). Three reflection peaks in the narrow angle
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Figure 2. A typical texture of the Col, phase at 230°C.
Magnification x200.
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Figure 3. An XRD pattern of the Col, phase at 230°C (powder sample, CuK,).
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region _could be recognized and the spacing ratio was
1: 1/4/ 3: 1/2, which corresponds to a hexagonal arrange-
ment of columns. In the wider angle region no marked
peaks were detected and only one broad halo centred
around 20=20° (c. 45A) is observed which is derived
from the molten alkyl chains. The XRD pattern for the
powder sample is shown in figure 3.

The phase transition enthalpies (AH) of the melting
and clearing points were estimated to be 180 and
11-5kJ mol ", respectively, obtained by DSC measure-
ments. The large value of AH for the melting point is
comparable with that of the alkoxy analogue and is
reasonable considering the number and the length of the
alkyl chains. However, the AH value of 11-5kJ mol ' for
clearing point from the Coln mesophase is distinctively
larger than the value for the Colpg—I and smaller than
the value for Colno—Colna—1 phase transitions of the
analogous metal-free phthalocyanine mesogen [12].

It has been reported that discotic mesogens having a
V=0 moiety are likely to show columnar mesophases
relating to V=0 — V=0 interaction [13, 14]. Such an
intermolecular specific interaction could stabilize a
columnar structure. As for this compound, therefore,
the large AH value of the clearing point may indicate the
contribution of such an interaction to the stability of the
columnar structure. However, it would probably be so
weak, considering the evidence that no marked reflections
corresponding to the intracolumnar periodicity were
detected. Further studies of this question are in progress.
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