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Abstract 

New thermotropic liquid crystals containing benzoxazole core and alkanoyloxy chain 

at the end group of the molecules (Cn-1H2n-1COO-, n = 14, 16, 18) was synthesized. The 

present compounds are enantiotropic smectic A liquid crystals. It was also found that the 

end groups of the molecules and polar chloro substituent at the benzoxazole fragment had 

effect on the mesomorphic properties. 
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INTRODUCTION 

Study of mesomorphic heterocycles has received overwhelming attentions in the recent 

years due to their wider range of structural templates, as well as their optical and 

photochemical properties [1-3]. Heterocyclic structures generally incorporated 

unsaturated atoms, such as, O, N, S and/or others, and the presence of these 

electronegative atoms often resulted in a reduced symmetry for the overall molecules; 

and a stronger polar induction [1]. In addition, benzene-fused heterocycles has also 

become one of the popular mesogenic cores in liquid crystal research. Examples of 

heterocyclic fused-ring derivatives are benzothiazole [4], benzopyran-4-one [5], 

benzothiadiazole [6] and benzoxazole [7]. However, examples of benzoxazole-based 

liquid crystals are relatively rare [7]. Therefore, in the search of new benzoxazole liquid 

crystals, we describe here mesomorphic properties of 5-chloro-2-(4-

alkanoyloxybenzylidenamino)benzoxazoles.  
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MATERIALS AND METHODS 

The synthetic route is illustrated in Scheme 1.  
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Scheme 1. Synthetic route for the target compounds. (i) CH2Cl2 (ii) Cn-1H2n-1COOH, DCC, 

DMAP, CH2Cl2, DMF. 

 

RESULTS AND DISCUSSION 

All synthesized compounds showed two endotherms in the DSC thermograms (Fig. 1) 

which can be attributed to the isotropic-mesophase and mesophase-crystal transitions.  

 

 
 

Fig. 1. DSC thermogram of Cl-16-BZX during heating and cooling cycles. 

 

From Table 1, it is clearly noticed that the target compounds showing enantiotropic 

properties as the mesophase were observed during heating and cooling cycles [8]. Upon 



cooling of the isotropic liquid, compound Cl-14-BZX exhibited filament textures which 

coalesce to form a focal-conic fan texture of smectic A phase on further cooling.  

 

Table 1. Phase transition and transition enthalpy changes for Cl-n-BZX upon heating and 

cooling 

Compound Phase transition, 
o
C (corresponding enthalpy changes, kJmol

-1
)  

Heating 

Cooling 

Cl-14-BZX Cr 105.9 (47.4) SmA 143.0 (8.9) I 

 Cr 67.7 (51.1) SmA 134.9 (7.0) I 

Cl-16-BZX Cr 108.5 (47.1) SmA 136.7 (7.7) I 

 Cr 74.0 (46.7) SmA 125.4 (2.8) I 

Cl-18-BZX Cr 109.1 (44.9) SmA 130.3 (5.7) I 

 Cr 75.2 (43.4) SmA 118.9 (1.7) I 

Cr = crystal;  SmA = Smectic A ;  I = isotropic. Value in the bracket is enthalpy change. 

 

Conjugative interaction over the entire molecule is better achieved between the polar 

(chloro) substituent and benzoxazole, and led to smectic property in Cl-n-BZX. This 

suggests that polar terminal substituent has substantial effect on influencing certain phase. 

Clearing temperatures exhibited ascending trend as length of alkanoyloxy chain 

increased from n-tetradecanoyloxy to n-octadecanoyloxy. It was attributed to the 

increasing van der Waals forces between the alkyl chains [9]. Decrement of phase range 

was noticed as the chain length keeps increasing. Certain extent of flexibility is essential 

for promoting liquid crystal phase [10,11]. However, further increasing of the carbon 

chain of compound (from C14 to C16) will cause the molecule to be too flexible, hence, 

reducing the stability of mesophase (in term of phase range) [12,13]. 

 

CONCLUSIONS 

All the target compounds exhibited enantiotropic smectic A phase. The length of the 

terminal alkanoyloxy chain (end molecule) affects the clearing temperatures and phase 

ranges. The polar (chloro) substituent at the benzoxazole moiety was among the factors 

influencing the formation of the smectic phase in the target compounds. 
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