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Abstract In order to investigate the effects of cholesteryl

pendant groups on inducing liquid crystalline (LC) phase

formation, a new series of cholesteryl-modified poly

(monomethyl itaconate) (PMMI-Chol-C6) have been syn-

thesized from poly(monomethyl itaconate) (PMMI) and

6-(cholesteryloxycarbonyloxy) hexanol (Chol-C6) with

different degrees of substitution (DSchol). All the obtained

compounds were characterized by conventional spectro-

scopic methods. The DSchol values of the modified PMMI

were obtained by 1H NMR spectroscopy and conducto-

metric titration. The inherent viscosities of polymers were

determined by an Ubbelohde viscometer at 35 �C in

DMSO solution. The resulting products of modified

PMMA polymers were soluble in a variety of organic

solvents, and the solubility improved by increasing the

DSchol. Thermal behavior and optical properties of Chol-C6

and PMMI-Chol-C6 polymers were investigated by thermal

gravimetric analysis, differential scanning calorimetry and

hot-stage polarizing optical microscopy. The glass transi-

tions of the modified PMMI polymers occurred at lower

temperatures than the parent PMMI. It was found that

among the synthesized polymers with different molar ratios

of the substitution, only the PMMI-Chol-C6 (1) polymer

bearing 77 mol% of the side chains, with reduced melting

point and increased thermal stability, formed thermotropic

liquid crystalline smectic phases. This polymer exhibited

wider mesophase than the mesogenic side chain Chol-C6

and amorphous morphology. The results of a comparative

study on the structure and properties of the polymers

showed that liquid crystalline polymers may be achieved

through the attachment of mesogenic cholesterol side chain

onto the main chain via methylene chains of side branches.
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Introduction

Natural monomers have been used extensively in recent

years in chemical engineering, medicine/pharmaceuticals,

food and agriculture because of their low cost, free avail-

ability, non-toxicity and biodegradability characteristics

[1, 2]. Itaconic acid (IA) is one of the promising substances

within the group of organic acids. IA is a relatively week

dicarboxylic acid monomer, which can be obtained com-

mercially from beetroot, cane wastes and aerobic fermenta-

tion of aspergillus terreus. The product is very hydrophilic

and expected to show high biocompatibility properties

because of its natural sources [3].

During the last few years, interest in the properties and

applications of monoesters and diesters [4–6] derived from

IA has been increased. This is due to the availability of IA

at a low cost and the possible formation of a great variety

of polymers facilitated by the existence of two lateral

esterificable groups in the monomer [7]. Polymers with

ester side chains were examined and found to exhibit a

wide range of physical properties [8–10]. Therefore,

monoalkyl itaconates and dialkyl itaconates are radically

polymerized to yield polymers of high molecular weight

[11, 12]. The presence of carboxylic acid groups in the
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