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Abstract

New polyesters having azomethine and phenylthiourea groups in the polymer backbone were synthesized by interfacial
polycondensation method. The dihydroxy monomer N-(4-hydroxy-3-methoxybenzal) N 0-(4 0-hydroxyphenyl)thiourea was
condensed with six diacid chlorides: terephthaloyl, isophthaloyl, azeloyl, suberoyl, pimeloyl and adipolyl chlorides. The
resulting polyesters were characterized by viscosity, IR, NMR and TGA analysis. The wholly aromatic poly(azomethine
ester) derived from terephthaloyl chloride when blended with polyaniline/NH4OH, polyaniline/HCl and pure polyaniline
shows conductance in the range 3.2 · 10�3–0.91 · 10�1 S cm�1.
� 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

Polyesters have always been an attraction from
the early days of Carothers [1]. Purely aromatic
polyesters are well known for their fibre and film
forming nature and some of them are biodegrad-
able, hence their use in both medical and non med-
ical areas are widely accepted [2–4]. Consequently, it
was of interest to investigate the thermal stability of
aromatic polyesters with various linking groups in
their backbone. The azomethine linkage is of special
interest due to its interesting properties such as
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syn–anti isomerism [5], good thermal stability [6],
non-linear optical activity [7], ability to form metal
chelates [8], fibre-forming ability [9,10], liquid crys-
talline property [11–13] and semiconductivity
[14,15]. The introduction of azomethine moiety in
the polymer backbone will incorporate the above
mentioned properties in the newly synthesized
polymer.

Further the introduction of thiourea group into
the poly(azomethine ester) backbone is relatively
an unexplored area. The thiourea group introduces
additional features like biomedical activity [16], cor-
rosion inhibition [17–21], as organic thermal stabil-
isers [22] and semiconductivity [23,24]. The major
drawback of poly(phenylthiourea azomethine
ester)s is their insolubility in common organic sol-
vents due to their chain stiffness introduced by the
imine group and the intermolecular hydrogen
.
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bonding introduced by the phenylthiourea group
[25,26]. Some of the general methods to improve
the solubility are insertion of flexible bonds between
mainchain aromatic rings, introduction of structural
irregularities as kinks, bends, crankshaft-shaped,
etc. [27]. The need to solubilize these compounds
is to enable their utilization in the preparation of
optical devices, films, fibers, dielectric and semicon-
ductor materials, for biomedical purposes and in
corrosion inhibition.

In poly(Schiff base)s, in addition to the pz orbi-
tals of carbon the pz orbitals of nitrogen also con-
tribute to the conjugation. This extended spatial
conjugation offered by the p electrons will help in
conductivity and the use of conducting polymers
in various fields are note worthy [28–30]. Recent
reports from our laboratory involved the synthesis,
characterization and electrical conducting proper-
ties of certain poly(azomethine ester)s/polyaniline
blends [31] and synthesis of new polyesters contain-
ing azo and phenylthiourea groups [32].

In this paper, we report the synthesis and charac-
terization of six new poly(phenylthiourea azo-
methine ester)s by interfacial polycondensation
method and conducting properties of one of the
wholly aromatic poly(phenylthiourea azomethine
ester) with different polyaniline blends.

2. Experimental

2.1. Materials

Vanillin and p-aminophenol were twice recrystal-
lised from absolute alcohol. Thionyl chloride was
refluxed with quinoline (15% v/v) for 30 min and
distilled. Terephthaloyl, isophthaloyl, azeloyl, sube-
royl, pimeloyl and adipolyl chlorides (Aldrich) were
dil.HCl

NH4CNS
HO HONH2

HO

Monomer Synthesis

N-(4-hydroxy-3-m

Scheme
used as received. Solvents and other reagents were
purified according to the standard procedures.

2.2. Preparation of N-(4-hydroxy 3-methoxybenzal)
N 0-(4 0-hydroxyphenyl)thiourea

This monomer was prepared in two stages
(Scheme 1), which involves the preparation of N-
(4-hydroxyphenyl)thiourea from p-aminophenol
and condensing it with vanillin. In a porcelain dish
p-aminophenol (0.09 mol), 8.3 ml of conc.HCl,
ammonium thiocyanate (0.099 mol) and 75 ml of
deaerated water were thoroughly mixed and heated
on a steam bath for 1 h and allowed to cool to room
temperature. It was again evaporated slowly to dry-
ness over a period of 4–6 h. The solid obtained was
boiled with small quantities of charcoal in ethanol,
filtered and cooled. The solid N-(4-hydroxyphen-
yl)thiourea obtained was twice recrystallized and
dried.

N-(4-hydroxyphenyl)thiourea (0.05 mol), Vanil-
lin (0.05 mol) and 100 ml of absolute alcohol were
stirred in a Dean-Stark apparatus for 15 min at
room temperature. After the removal of calculated
quantities of azeotropic mixture at 90 �C, it was fur-
ther refluxed for 1 h. About 30 ml of ethanol was
distilled off and the contents were cooled to collect
the solid. It was washed with dil.HCl, hot water,
dried and recrystallized from ethanol.

Yield: 62%, m.p.: 198–201 �C, form of the crys-
tal: needle, colour of the crystal: indigo. FT-IR
(KBr) Fig. 1: 1610 (–CH@N–), 3195 and 3306
(–NH symmetric and asymmetric), 3406 (–OH)
and 1074 cm�1 (C@S).

Analysis Calcd for C15H14N2O3S: C, 59.7; H,
4.63; N, 9.3; S, 10.59; O, 15.87. Found: C, 59.5;
H, 4.28; N, 9.16; S, 10.2; O, 16.68.
+NHCSNH2
OH

OCH3

OHC

OCH3

OHNHCSN=CH

ethoxybenzal)N'(4-hydroxyphenyl)thiourea

1.



Fig. 1. IR spectrum of monomer. Fig. 2. 13C NMR Spectrum of monomer.
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Fig. 2 shows the 13C NMR spectrum of the pre-
pared monomer in DMSO-d6. 13C NMR of the
monomer shows the peaks at: 182.4 ppm and
182.2 ppm (C1), 156.3 ppm and 154.6 ppm (C2),
151.14 ppm (C3), 131.1 ppm (C4), 127.7 ppm and
127.3 ppm (C5), 117.2 ppm and 116.7 ppm (C6),
104.4 ppm (C7) and 40.03 ppm (C8); the peak at
41.98 ppm is due to OCH3 and solvent, respectively.

2.3. Preparation of polymers

All the poly(phenylthiourea azomethine ester)s
were synthesized through interfacial polycondensa-
tion method. Monomer N-(4-hydroxy-3-methoxy-
benzal) N 0-(4 0-hydroxyphenyl)thiourea was stirred
with aqueous NaOH in a 1:2 mol ratio in the pres-
ence of sodiumlaurylsulphate under dry nitrogen
atmosphere at room temperature, and one equiva-
lent of the diacid chlorides in a minimum volume
of freshly distilled carbon tetrachloride/chloroform
was then quickly added. The emulsified reaction
mixture was vigorously stirred for 20–30 min and
allowed to stand overnight. The precipitated poly-
mer was filtered, washed several times with water,
5% Na2CO3 solution, 5% HCl solution, again with
water and dried at 60 �C under vacuum until a con-
stant weight was obtained.

2.4. Preparation of poly(phenylthiourea azomethine

ester)/polyaniline blends

Polyaniline (PANI) was synthesized by oxidative
polymerization of distilled aniline with (NH4)2S2O8

according to the literature report [33]. Polyaniline
was treated with 0.1 M HCl and 0.1 M NH4OH
solutions, filtered and dried in vacuum at 40 �C
for 6 h to get PANI/HCl, PANI/NH4OH powder.
The dried powders stored in polyethylene containers
for more than 6 months were used for the prepara-
tion of various blends. Poly(phenylthiourea azome-
thine ester)/polyaniline in the required weight ratio
percentage were weighed and the powder was
grounded in crucible for homogenous mixing. The
powder was put in a hydraulic press of load 5 tons,
for making the pellets. The pellet sizes are 10.06 mm
in diameter and thickness of 1.21 mm. To exclude
moisture, the pellets were dried in an oven at
40 �C under vacuum for 6 h.
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3. Characterization

Inherent viscosities were determined by using an
Ubbelohde viscometer in a concentration of
0.5 g dL�1 in DMSO or DMF at 25 �C. Infrared
spectroscopy measurements were performed on a
Perkin–Elmer system 1760 Fourier transform (FT-
IR) spectrometer. The 1H and 13C NMR spectra
were recorded in DMSO-d6 solvent using a Bruker
instrument. Thermogravimetric analysis (TGA)
were recorded on a Perkin–Elmer analyzer in N2

atmosphere, at a heating rate of 20 �C min�1. Con-
ductivity measurements were carried out on a
four-point probe connected to a Keithley voltmeter
constant-current source system. Measurements are
made by making a gentle contact at different posi-
tions of the pellet. The values obtained were com-
pletely reproducible.

4. Results and discussion

4.1. Polymer synthesis

N-(4-hydroxy3-methoxybenzal) N 0-(4 0-hydroxy-
phenyl)thiourea (Scheme 1) was condensed with
six diacid chlorides through interfacial polyconden-
sation method (Scheme 2).

Colour, yield and ginh values of the polymers are
given in Table 1. Generally, poly(azomethine ester)s
Polymer Synthesis:

HONHCSN=CHHO

OCH

O

Interfacial polycondensation

NHCSN=CH
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-(CH2)6-

-(CH2)7-

-(CH2)5-

-(CH2)4-

I

II

III
IV

V

VI

Scheme
are yellow in colour owing to the presence of azome-
thine groups. In the present case the change in the
characteristic yellow colour may be due to the pres-
ence of phenylthiourea groups in the polymer back-
bone. The yield and ginh values are comparable to
those of simple poly(azomethine ester)s reported
earlier [34]. IR-spectra of the polymers are shown
in Fig. 3. The disappearance of the –OH stretching
frequency of the monomer (3406 cm�1) and the
appearance of characteristic carbonyl stretching fre-
quency (1735 ± 5 cm�1) of the ester group in all the
polymers confirms the presence of ester linkages.
The –CH@N– stretching frequency and –CH imine
absorption of the polymers appears in the region
1618 ± 2 cm�1 and 2850 ± 2 cm�1 respectively.
The C–S stretching frequency (810 ± 5 cm�1) of
the monomer has been retained in all the polymers.
1H NMR spectral analysis of the polymers I and III
taken in DMSO-d6 are as follows: (Polymer-I) d
10 ppm (NH); d 8.5 ppm (–N@CH–); d 7.7–
7.5 ppm (Ar H); d 3.5 ppm (–OCH3) [35]. (Poly-
mer-III): d 9.7 ppm (NH); d 9.5 ppm (–N@CH–);
d 7.8–6.9 ppm (Ar H); d 1.7–1.4 ppm –(CH2)7-pro-
tons [36].

A major drawback of the linear poly(azomethine
ester)s is their limited solubility in most organic sol-
vents due to their rigid chain structure. In the pres-
ent case, even though polymer-I and -II are wholly
aromatic, all the polymers are soluble in aprotic
3

CO

+ ClOC-X-COCl

OCH3

OOC X

n

2.



Table 1
Physical characteristics of polymers

Polymer Colour Yield (%) ginh

I Yellow 63 0.32a

II Grayish white 68 0.15
III Pale yellow 71 0.18
IV Brown 65 0.17
V Pale brown 55 0.28
VI Brown 52 0.24

0.5 g dL�1 in DMF at 25 �C.
a 0.5 g dL�1 in DMSO at 25 �C.

Fig. 3. IR spectra of polymers.

Table 2
Thermal stability of polymers

Polymer Thermal stability
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polar solvents like DMSO, DMF, DMAc and NMP
(Polymer-I is partially soluble in DMF). The intro-
duction of bent structure in the aromatic ring and
the aliphatic flexible spacers in the backbone has a
positive effect on the solubility of the polymers.
10% Weight loss
temperature (�C)

20% Weight loss
temperature (�C)

Char residue
(wt% at
600 �C)

I 246 295 34
II 194 220 10
III 212 246 11
IV 236 260 18
V 206 246 14
VI 216 258 16
4.2. Liquid crystalline property

All the poly(phenylthiourea azomethine ester)s
were examined between cross polarizer with con-
trolled heating to examine their liquid crystalline
behaviour. New soluble and thermally stable
poly(phenylthiourea azomethine ester)s I and II
decompose before melting due to their aromatic
nature. Other aromatic/aliphatic polymers also
decompose before melting, except polymer III (hav-
ing the highest methylene spacer – (CH2)7) which
shows faint nascent focal conic texture. The
reason for the other polymers for not showing any
liquid-crystalline nature is probably due to the
intermolecular hydrogen bonding induced by the
phenylthiourea and ester groups, which increase
the interchain interactions; thus preventing the for-
mation of a mesophase [27].

4.3. Thermal stability of polymers

The thermal properties of the polymers were
investigated by TGA at a heating rate of 20 �C/
min under nitrogen atmosphere. The results are
summarized in Table 2 and the thermograms are
presented in Fig. 4. The degradation process pre-
sents two stages. Taking the 10% weight loss tem-
perature (180–240 �C) as initial degradation, it was
almost coincident with the weight fraction of the
ester link in the polymer repeat unit. This suggests
that the cleavage of ester link has resulted in the ini-
tial degradation. The second degradation is around
320–560 �C. Owing to the high temperature and
taking into consideration of similar structure, one
may assume that the –N@CH– linkage is the second
to break in all the cases. In general these polymers
exhibit poor thermal stability than poly(azomethine
ester)s [37–39]. Among the poly(phenylthiourea
azomethine ester)s, polymer derived from tereph-
thaloyl chloride (polymer-I) shows the highest ther-
mal stability. This may be attributed to the para
oriented aromatic nature of the polymer backbone.
Among the polymers derived from aliphatic diacid
chlorides (polymers III–VI), it showed typical odd
even effects (methylene linkages) like polyamides
in thermal stability based on both 10% and 20%



Table 3
Electrical conductivity of poly(phenylthiourea azomethine ester)/
polyaniline blends

Polymer I PANI blend composition Conductance (S cm�1)

20% PANI 0.91 · 10�1

20% PANI/HCl 0.25 · 10�1

20% PANI/ NH4OH 3.2 · 10�3

Fig. 4. TGA traces of polymers I–VI.
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weight loss temperatures. The thermal stability
seems to be governed by the number of carbon
atoms in the aliphatic moiety. Those with an even
number of aliphatic carbon atoms were more stable
than their next higher odd numbered homologs.
This effect is due to the formation of hydrogen bond
in poly(phenylthiourea azomethine ester)s between
the ester and thiourea groups in the polymer back-
bone. The interchain hydrogen bonding demand
close proximity of the carbonyl ester and NH group
(thiourea) of the adjacent chains and in polymers
containing an even number of carbon atoms, this
effect is more when compared to the odd numbered
one.

4.4. Conductivity studies

Conductivity of the polymer I with various poly-
aniline(PANI) blends is given in Table 3. It is seen
from the table that when the polymer I was blended
with pure PANI, it showed the highest conductivity
of the order of 0.91 · 10�1 S cm�1. The conductivity
of the polymer I when blended with protonated
PANI(PANI/HCl) is 0.25 · 10�1 S cm�1. Conducti-
vites of the blends Polymer I/pure PANI and
Polymer I/PANI-HCl are better when compared
to that of poly(azomethine ester)s/PANI blends
and poly(azomethine ester)s doped with silver
reported earlier [31,40]. PANI/NH4OH is the
deprotonated (blue emeraldine base PANI) which
is an non-conductor, when the polymer I was
blended with it, showed conductivity as 3.2 ·
10�3 S cm�1. The conductivity of PANI bases is
many orders of magnitude lower compared to that
of PANI hydrochloride. Hence, the Polymer
I/PANI-NH4OH blend have resulted in lower con-
ductivity. However, the average conductivity of
PANI ammonium hydroxide was reported to be
2.4 · 10�8 S cm�1 [33]. In this report the higher con-
ductivities of the polymer blends suggests the possi-
bilities of interaction between PANI, PANI HCl
and PANI NH4OH with poly(phenylthiourea
azomethine ester). Further work on the conductivity
and spectral analysis of various poly(phenylthiourea
azomethine ester)s/PANI blends are under progress.

5. Conclusions

New soluble and thermally stable poly(phenyl-
thiourea azomethine ester)s have been prepared.
The electrical conductivity of one of the aromatic
polymer when doped with polyaniline is of the order
of 0.91 · 10�1–3.2 · 10�3 S cm�1. This enhanced
solubility, thermal stability and increased electrical
conductivity offers the class of high performance
polymers.

Acknowledgements

The authors thank the Secretary, Principal, CBM
College, Coimbatore for the facilities. Dr. V. Sengo-
dan, Mr. M. Balaji Prasad and Mr. K. Gopalakrish-
nan, S.N.R. College, Coimbatore for their help in
getting the conductivity measurement of the poly-
mer samples.

References

[1] Carothers WH, Van Natta FJ. Studies on polymerisation
and ring formation. III. Glycol esters of carbonic acid. J Am
Chem Soc 1930;52(1):314–26.



B.J. Vasanthi, L. Ravikumar / European Polymer Journal 43 (2007) 4325–4331 4331
[2] Marrs W, Peters RH, Still RH. Copolyester studies. III.
Melt-spinning, drawing and mechanical properties of
tetramethylene terepthalate – tetramethylene sebacate
copolymer fibers. J Appl Polym Sci 1979;23(4):1095–104.

[3] Shenoy MA, Pereira EA, Parikh PF. Aromatic polyester
based on bisphenol – A for liquid insulating systems: a
synthetic approach. J Appl Polym Sci 2005;95(3):606–14.

[4] Zhang L, Xiong C, Deng X. Biodegradable polyester blends
for biomedical application. J Appl Polym Sci 1995;56(1):
103–12.

[5] Becker RS, Richney WF. Photochromic anils Mechanisms
and products of photoreactions and thermal reactions. J Am
Chem Soc 1967;89(6):1298–302.

[6] Li CH, Chang TC. Thermotropic liquid crystalline polymer.
III. Synthesis and properties of poly(amide-azomethine-
ester). J Polym Sci Part A: Polym Chem 1991;29(3):
361–7.

[7] Yang CJ, Jenekhe SA. Conjugated aromatic poly(azometh-
ines) I. Characterization of structure, electronic spectra and
processing of thin films from soluble complexes. Chem
Mater 1991;3(5):878–87.

[8] Rudzinski WE, Guthrie SR, Cassidy PE. Poly(Schiff base)
polymer based on substituted biphenyl. J Polym Sci Part A:
Polym Chem 1988;26(6):1677–80.

[9] Yang HH. Aromatic high-strength fibers. New York:
Wiley-Interscience; 1989. p. 641–72.

[10] Morgan PW, Kwolek SL, Pletcher TC. Aromatic azome-
thine polymers and fibers. Macromolecules 1987;20(4):
729–39.

[11] Barbera J, Oriol L, Serrano JL. Hydroxy-functionalized
liquid-crystalline polyazomethines. I. Synthesis, character-
ization and structure-mesogenic behaviour relationship. Liq
Cryst 1992;12(1):37–47.

[12] Utkarsh S, Rao KV, Rakshit AK. Thermotropic liquid-
crystalline polymers: synthesis, characterization and prop-
erties of poly(azomethine esters). J Appl Polym Sci
2003;88(1):152–60.

[13] Sek D. Liquid crystalline properties of new poly(azomethine
esters). Eur Polym J 1984;20(9):923–6.

[14] Saegusa Y, Sekiba K, Nakamura S. Synthesis and charac-
terization of novel 1,3,4-oxadiazole- or 1,3,4-thiadiazole-
containing wholly conjugated polyazomethines. J Polym Sci
Part – A: Polym Chem 1990;28(13):3647–59.

[15] Farcas A, Grigoras M. Synthesis and characterization of a
fully aromatic polyazomethine with mainchain rotaxane
architecture. High Perform Polym 2001;13(3):201–10.

[16] D 0 Cruz JD, Venkatachalam TK, Uckun FM. Novel
thiourea compounds as dual-function microbicides. Biol
Reprod 2000;63(1):196–205.

[17] Wang C, Chen S, Zhao S. Inhibition effect of AC-treated
mixed self-assembled film of phenylthiourea and 1-dodeca-
nethiol on copper corrosion. J Electrochem Soc 2004;151(1):
B11–5.

[18] Shams El Din AM, EL Hosary AA, Saleh RM, Abd El
Kader JM. Pecularities in the behaviour of thiourea as
corrosion inhibitor. Mater Corros 1977;28(1):26–31.

[19] Dehri I, Ozcan M. The effect of temperature on the
corrosion of mild steel in acidic media in the presence of
some sulphur-containing organic compounds. Mater Chem
Phys 2006;98(2):316–23.

[20] Singh I. Inhibition of steel corrosion by thiourea derivatives.
Corrosion (UK) 1993;49(6):473–8.
[21] Ozcan M, Dehri I, Erbil M. Organic sulphur containing
compounds as corrosion inhibitors for mild steel in acidic
media: correlation between inhibition efficiency and struc-
ture. Appl Surf Sci 2004;236(1-4):155–64.

[22] Sabaa MW, Mohamed RR, Yassin AA. Organic thermal
stabilizers for rigid poly(vinyl chloride) VIII. Phenylurea and
phenylthiourea derivatives. Polym Degrd Stab 2003;81(1):
37–45.

[23] Yoganarasimhan SR, Sood RK. Semiconductivity of thio-
urea. Philosoph Mag 1970;22(179):1075–80.

[24] Atta A. Alternating current conductivity and dielectric
properties of newly prepared poly(bis thiourea sulphoxide).
Int J Polym Mater 2003;52(5):361–72.

[25] Steiner T. N-H. . .S and N-H. . .Ph hydrogen bonding in 1-(2-
flurophenyl)thiourea. Acta Crystallogr., Sect C Cryst Struct
Commun 1998;54(8):1121–3.

[26] Venkatachalam TK, Sudbeck E, Uckun FM. Structural
influence on the solid state intermolecular hydrogen bonding
of substituted thioureas. J. Mol Struct 2005;751(1):41–54.

[27] Grigoras M, Catanescu CO. Imine oligomers and polymers.
J Mac Mol Sci Part – C Polym Rev 2004;44(2):131–73.

[28] Mitzahoff S, De Paoli MA. Blends of polyaniline and
engineering plastics. Eur Polym J 1999;35(10):1791–8.

[29] Pron A, Rannou P. Processible conjugated polymers: from
organic semiconductors to organic metals and superconduc-
tors. Prog Polym Sci 2002;27(1):135–90.

[30] Li X, Li C, Li S. Synthesis, characterization and electrical
properties of soluble conjugated poly-Schiff bases. Synth
Met 1993;60(3):285–8.

[31] Ravi Kumar L, Sengodan V, Balaji Prasad M, Gopalakrish-
nan K, Sethupathi K. Synthesis and characterization of
conductive blends of polyaniline with poly(azomethine
ester)s. Int J Polym Mater 2007;56(2):197–206.

[32] Sivadhayanithy M, Ravikumar L, Rengaswamy C. Design
and synthesis of new thermally stable polyesters containing
azo and phenylthiourea groups. High Perform Polym
2007;19(1):62–77.

[33] Stejskel J, Gilbert RG. Polyaniline. Preparation of a
conducting polymer (IUPAC Technical Report). Pure Appl
Chem 2002;74(5):857–67.

[34] Muthusamy A, Karthikeyan S, Ramarajan K, Ravikumar L.
Synthesis of polyesters with azomethine groups in the
polymer backbone. J Indian Chem Soc 2001;78:23–5.

[35] Bullock PJ, Byron DJ, Hardwood DJ, Wilson RC. Proper-
ties of the liquid crystals formed by certain 4-alkoxy-N-(9-
oxofluoren-2-yl methylene)anilines. J Chem Soc, Perkin
Trans 1984(2):2121–3.

[36] Pretsch E, Buhlmann P, Affolter C. Structure determination
of organic compounds. New Delhi, India: Springer; 2005.

[37] Banerjee S, Saxena C. Poly-Schiff bases. III. Synthesis and
characterization of polyesterazomethines. J Polym Sci Part
A: Polym Chem 1996;34(17):3565–72.

[38] Catenescu O, Grigoras M, Colotin G, Dobreanu A, Hurduc
N, Simionescu CI. Synthesis and characterization of some
aliphatic-aromatic poly(Schiff Base)s. Eur Polym J
2001;37(11):2213–6.

[39] Grigoras M, Antonoaia NC. Synthesis and characterization
of some carbazole-based imine polymers. Eur Polym J
2005;41(5):1079–89.

[40] Bhatt V, Arabinda B. Synthesis, characterisation and
conductivity of polyester containing azomethine linkages.
Int J Polym Mater 2001;49(3):355–66.


	Synthesis and characterization of new poly(azomethine ester)s having phenylthiourea units
	Introduction
	Experimental
	Materials
	Preparation of N-(4-hydroxy 3-methoxybenzal) N prime -(4 prime -hydroxyphenyl)thiourea
	Preparation of polymers
	Preparation of poly(phenylthiourea azomethine ester)/polyaniline blends

	Characterization
	Results and discussion
	Polymer synthesis
	Liquid crystalline property
	Thermal stability of polymers
	Conductivity studies

	Conclusions
	Acknowledgements
	References


