
This article was downloaded by: [Tomsk State University of Control Systems
and Radio]
On: 20 February 2013, At: 11:59
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

Mesogenic Esters of the 4-
(Alkylpiperidino) Benzoic Acids
P. Adomenas a & R. Sirutkaitis a
a Chemistry Department USSR, Vilnius V. Kapsukas
State University, 232006, Vilnius, Partizanu 24
Version of record first published: 17 Oct 2011.

To cite this article: P. Adomenas & R. Sirutkaitis (1985): Mesogenic Esters of the 4-
(Alkylpiperidino) Benzoic Acids, Molecular Crystals and Liquid Crystals, 124:1, 269-275

To link to this article:  http://dx.doi.org/10.1080/00268948508079482

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
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.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/00268948508079482
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Mol. Crysr. Liq. Crysr., 1985, Vol. 124, pp. 26Y-275 

0 1985 Gordon and Breach, Science Publishers, Inc. and OPA Ltd. 
Printed in the United States of America 

Oo26-8941/85/ l24+269/$15.OO/O 

Mesogenic Esters of 
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Benzoic Acids? 
P. ADOMENAS and R. SlRUTKAlTlS 
Vilnius V. Kapsukas State University, Chemistry Department USSR, 232006, 
Vilnius, Partizanu 24 

(Received July 19, 1984) 

A number of alkyl and 4-substituted phenyl4-(4-alkylpiperidino) benzoates have beer 
prepared and their properties examined. 

INTRODUCTION 

During the last few years several heteroalicyclic units, especially the 
1,3-dioxan unit, have been widely used for the synthesis of liquid 
crystal materials, along with well-known alicyclic units (cyclohexane, 
bicyclo(2.2.2)octane). Nevertheless, only a few data are known' - 3  

about the influence of the 4-alkylpiperidino-unit on the properties of 
liquid crystal materials. 

EXPERIMENTAL 

A number of alkyl and 4-substituted phenyl4-(4-alkypiperidino) ben- 
zoates have been synthesized in this work. The synthesis was per- 
formed according to the following scheme: 

tPresented at the 10th International Liquid Crystal Conference, York, 15th-21st 
July 1984. 
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270 P. ADOMENAS and R. SIRUTKAITIS 

where X = -CmHlm+l (11). CN, (111). 

4-Alkylpyridines were obtained by alkylation of 4-picoline. The 
catalytic hydrogenation of the 4-alkylpyridines proceeded very poorly, 
and therefore these compounds were first reduced by the action of 
metallic sodium in boiling ethanol. The mixture of 4-alkylpiperidine 
and 4-alkyl-1,2,5,6-tetrahydropyridine obtained was then hydrogen- 
ated in the presence of the palladium catalyst. The 4-(4-alkylpiperi- 
dino)benzonitriles were obtained by heating 4-fluorobenzpi1itrile with 
the 4-alkylpiperidine~~%~ without any solvent at 180°C; they were then 
hydrolyzed by heating with potassium hydroxide in ethyleneglycol 
solution to give the 4-(4-alkylpiperidino)benzoic acids (I). 

RESULTS AND DISCUSSION 

The acids (I), beginning with the n-heptyl homologue, exhibit nematic 
properties, while the higher members are smectic (see Table I). 

The acids (I) were converted into the acid chlorides in the usual 
manner, with thionyl chloride. The chlorides (without any purifica- 
tion) were esterified by the action of the sodium alcoxides in an excess 
of the alcohol, or by the action of the substituted phenols in pyridine 
solution. The phase transition temperatures of the esters (11) and 
(111) are presented in the Table I1 and 111. 

The alkyl4-(4-alkylpiperidino)benzoates (11) exhibit enantiotropic 
smectric A mesophase over a rather wide temperature range in con- 
trast to the alkyl 4-alkylbiphenyl-4'-carboxylates or alkyl 4-(4-alkyl- 
cyclohexyl)benzoates, which are non-mesomorphic. Probably, intro- 
duction of a nitrogen atom increases the dipole-dipole interactions 

, between neighbouring molecules; this may favour the anti-parallel 
orientation of the molecules2 and increase the thermal stability of the 
mesophase. 

The esters (11) function as polar components of mixtures: the ther- 
mostability of the smectic mesophase increases when they are mixed 
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with mesogens of low polarity. In mixtures with the 4-cyanophenyl 
derivatives, the esters (11) exhibit both smectic and nematic meso- 
phases. In the latter case, the thermal stability of the nematic phase 
is much lower than the value obtained by a linear extrapolation. For 
example, the mixture (1: 1 by weight) of butyl 4-(4-pentylpiperi- 
dino)benzoate (IIc) with 4-hexyloxyphenyl4-butylbenzoate (nematic 
from 29-49°C) is smectic A only (Tsm-I =45"C), whereas the mixture 
of this ester with 4-(4-pentylbicyclo(2.2.2)octylbenzonitrile (nematic 
from 65-102°C) is nematic (C 26°C N 39°C I). 

The 4-cyanophenyl 4-(4-alkylpiperidino)benzoates (111) exhibit high 
values of the positive dielectric anisotropy. The dielectric permittiv- 
ities of the ester (IIIf) were measured for a 10% solution (C 45°C 
SmA 50°C N 107°C I )  in 4-butyloxyphenyl 4-hexylbicy- 
clo(2.2.2)octylcarboxylate (nematic from 49-95°C). The extrapola- 
tion procedure gave the values ql=41.O, =8.8 and Ar=32.2 at 
T=0.85 TN-I. The dielectric anisotropy of the pure compound (IIIe) 
undergoes a sign inversion at a frequency of 1.5 MHz at 110°C. The 
dielectric permittivity values at  this temperature are the following 
(frequency in MHz, ell, el): 0.4, 17.6, 7.2; 0.6, 13.0, 7.2; 0.8, 10.5, 
7.2; 1.0, 8.8, 7.1; 2.0, 6.1, 7.1; 3.0, 5.2, 7.1. 

The polar esters(II1 a-k) form an induced smectic A mesophase 
when mixed with nematogens of low polarity, and only the nematic 
phase when mixed with polar nematogens. For example, when 4- 
cyanophenyl 4-(4-butylpiperidino)benzoate (IIIe) is mixed (1: 1 by 
weight) with the above mentioned 4-hexyloxyphenyl4-butylbenzoate, 
with 4-cyano-4'-pentyloxybiphenyl, and with 4-(4-pentylbicy- 
clo(2.2.2) octylbenzonitrile, the phase transition temperatures of the 
mixtures obtained are respectively Sm 80°C N 118°C I, C 40°C N 
127°C I, and C 37°C N 138°C I. 

All the 4-butylphenyl4-(4-alkylpiperidino)benzoates with alkyl higher 
than 4-n-pentyl-derivatives (I11 n-q)-exhibit the smectic A phase only. 
It is interesting that the phase transition temperatures are practically 
the same for a number of the higher homologues. 

The acids (I), as well as the esters (I1 and 111) are colourless crys- 
talline compounds, which do not change their thermal parameters or 
decompose noticeably upon storing. In direct sunlight or upon UV- 
irradiation they become dark and lose their mesomorphic properties, 
though at a significantly slower rate than the initial 4-(4-alkylpiper- 
idino) benzonitriles. D
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