
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 28 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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Nematic Phase Behaviour of Inorganic-Organic Hybrid Systems Based on
Dendritic Carbosilazane Cores
R. Elsäßer; G. H. Mehl; J. W. Goodby; M. Veith

To cite this Article Elsäßer, R. , Mehl, G. H. , Goodby, J. W. and Veith, M.(2001) 'Nematic Phase Behaviour of Inorganic-
Organic Hybrid Systems Based on Dendritic Carbosilazane Cores', Phosphorus, Sulfur, and Silicon and the Related
Elements, 169: 1, 17 — 20
To link to this Article: DOI: 10.1080/10426500108546580
URL: http://dx.doi.org/10.1080/10426500108546580

Full terms and conditions of use: http://www.informaworld.com/terms-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, loan or 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 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=t713618290
http://dx.doi.org/10.1080/10426500108546580
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus. Sulfur and Silicon, 2001, Vol. 169, pp. 17-20 C 2001 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Nematic Phase Behaviour of Inorganic-Organic
Hybrid Systems Based on Dendritic

Carbosilazane Cores
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The synthesis of the first inorganic-organic hybrid liquid crystal dendrimers, which exhibit
enantiotropic nematic phase behaviour, is presented.
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Over the last five years, oligomeric and dendritic inorganic-organic
materials, which exhibit thermotropic liquid crystal mesophases, have
been extensively investigated. A common structural feature of most of
these materials is a multifunctional inorganic core such as dendritic
carbosilanes'1', silsesquioxanes'2' or fullerenes'3* from which organic
mesogenic units are appended via appropriate spacer groups.

The mesophases found in these compounds are predominantly of
the smectic type. In spite of the considerable chemical and structural
variety of the materials reported to date, until very recently'4' no hybrid
material was found to exhibit enantiotropic nematic phase behaviour.
For side chain liquid crystal polymers'51 it has been demonstrated

[341]/17

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
4
0
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1



18/[342] R. ELSABER el at.

however that the lateral attachment of mesogens to the spacer strongly
favours the fonnation of the nematic phase. In this paper we present the
first examples of liquid crystal dendrimers with laterally attached
mesogenic units, which show nematic phase behaviour.

The mesogens 1 and 2l4] and the dendritic carbosilazanes C, D
and E16' were synthesised as described earlier and the carbosilazanes A
and B by standard procedures (Figure 1).

C B H U C H T ^

FIGURE 1 Mesogens 1 and 2 and carbosilazane core
molecules A, B, C, D and E.

The inorganic-organic hybrids were then obtained by coupling the
mesogens 1 and 2 to the core compounds A, B, C, D and E in a
hydrosilylation reaction, thus affording A-l, B(l)2, B(2)2, C(l)3,
C(2)3, D(l)6, E(l)i2. All products were purified by column
chromatography on alumina using hexane-dichloromethane mixtures as
eluent and characterised by 'H and I3C NMR spectroscopy, elemental
analysis, size exclusion chromatography, differential scanning
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NEMATIC PHASE BEHAVIOUR OF INORGANIC-ORGANIC [343J/19

calorimetry and optical polarising microscopy. The first generation
dendrimer D(l)« is depicted in Figure 2.

FIGURE 2 Compound D(l)«.

The transition temperatures of the products are listed in Table 1. All
these materials exhibit a nematic phase as the highest stable liquid
crystalline phase characterised by a typical schlieren texture when
observed using optical polarising microscopy.

Compound
A-1
B(l)2
C(l)3

D(l)6

B(2)2

C(2)3

Transition temperature (°C)
Cr 68.7 [SmC 67.1] N 98.7 Iso
Cr 70.8 Cr 77.1 [SmC 75.3] N 121.1 Iso
Cr 73.0 SmC 74.6 N 130.5 Iso
Cr 58.1 SmC 74.5 N 128.8 Iso
Cr 52.0 SmC 73.4 N 125.7 Iso
Cr-12.6N 36.5 Iso
Tg-25.0 N 41.6 Iso

TABLE 1 Transition temperatures as determined by DSC,
temperatures and phases in brackets refer to monotropic
(thermodynamically non stable) phases.
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All materials containing the mesogenid unit 1 exhibit smectic C phase
behaviour at lower temperatures, characterised by broken focal conies
and a schlieren texture. The phase behaviour is monotropic for the
compounds A-l and B(l)2 and enantiotropic for the dendrimers of
generation zero, one and two C(l)3, D(l)« and E(l)n. Although the
molecular weight of the molecules doubles with each subsequent
generation, the mesomorphic properties and transition temperatures of
the dendrimers remain remarkably similar.
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