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Abstract: A new Schiff base was synthesized from the reaction between 4-formyl-3-hydroxyphenyl
octadecanoate and 3-aminobenzonitrile. The structure was elucidated using spectroscopic techniques
such as FT-IR, and NMR. A conformational study associated with the presence of intramolecular
hydrogen bonding which entails the formation of the keto-enol tautomerism in the solid and solution
states are reported and discussed. Phase-transition temperatures and the thermal parameters were
obtained from differential scanning calorimetry (DSC). The texture observation was carried out with
a polarizing optical microscope (POM) over heating and cooling cycles. The title compound exhibited
direct isotropization process.
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INTRODUCTION

N-Benzylideneaniline Schiff bases have received a considerable amount of attention from many researchers
owing to its importance in exhibiting thermochromism and photochromism (Hadjoudis et al., 1987). A series
of studies on photochromic compounds have been undertaken with an attempt to explore the applications of
these photochromic materials in various fields such as the control and measurement of radiation intensity,
optical computers and display systems. A lot of efforts have been made in order to generate its derivatives by
introducing different substituents into the existing skeleton of the molecule. The presence of ortho hydroxyl
group, for instance, has been regarded as one of the importance elements which favours for the existence of
intramolecular hydrogen bonding (O-H…N and O…H-N) and also the tautomerism which accounts for the
formation of either enol-imino or keto-amino tautomer (Elmali et al., 1999). 

Subsequent to the concerted effort in studying Schiff bases, an attempt to study Schiff base esters 
possessing a polar cyano substituent was carried out by preparing 4-{[(3-cyanophenyl)imino]methyl}-3-
hydroxyphenyl octadecanoate. The structure of the title compound was confirmed using microelemental analysis
and spectroscopic techniques (FTIR and NMR). Differential scanning calorimetry and polarizing optical
microscope were used to study phase behavior and optical textures of the title compounds.

MATERIALS AND METHODS

Materials:
3-Aminobenzonitrile, 4-dimethylaminopyridine (DMAP) and stearic acid were obtained from Merck

(Germany). Dicyclohexylcarbodiimide (DCC) and 2,4-dihydroxybenzaldehyde were obtained from Acros
Organics (USA). 

Techniques:
Microanalyses were carried out on Perkin Elmer 2400 LS Series CHNS/O analyser. FT-IR data were

acquired on Perkin Elmer 2000-FTIR spectrophotometer in the frequency range of 4000–400 cm-1 with samples

Corresponding Author: Sie-Tiong Ha, Department of Chemical Science, Faculty of Science, Universiti Tunku Abdul
Rahman, Jln Universiti, Bandar Barat, Kampar, 31900 Perak, Malaysia. 
Email: hast@utar.edu.my or hast_utar@yahoo.com

15



Aust. J. Basic & Appl. Sci., 5(1): 15-19, 2011

embedded in KBr discs. 1H and 13C NMR spectra were recorded in CDCl3 by utilizing JEOL 400MHz NMR
Spectrometer with TMS as internal standard. Thin layer chromatography analyses were performed using
aluminum backed silica gel plates (Merck 60 F254) and were examined under shortwave UV light. The phase
transition temperatures were measured by Mettler Toledo DSC823 differential scanning calorimeter (DSC) at
a scanning rate of 10 oC min-1. Phase identification was accomplished by using a Carl Zeiss Polarizing Optical
Microscope (POM) attached to a Linkam Hotstage. 

Synthesis of Schiff Base:
Synthetic scheme of the title compound is shown in Scheme 1.

Scheme 1: Synthesis of new Schiff base

Synthesis of 4-{[(3-cyanophenyl)imino]methyl}-3-hydroxyphenyl octadecanoate (2):
4-Formyl-3-hydroxyphenyl octadecanoate, 1 was previously prepared via Steglich esterification (Ha et al.,

2009a). In a round-bottom flask, a mixture of the 4-formyl-3-hydroxyphenyl octadecanoate (2.02 g, 5.0 mmol),
3-aminobenzonitrile (0.59 g, 5.0 mmol) and absolute ethanol (50 mL) was refluxed with stirring for three
hours. The reaction mixture was filtered and the solvent was removed from the filtrate by evaporation.
Recrystallization from absolute ethanol gave the title compound as a yellow solid. Yield 41%. Elemental
analysis: Calculated for C32H44N2O3 C, 76.15%, H, 8.79%, N, 5.55%; Found: C, 76.30%, H, 8.69%, N, 5.50%.
IR (KBr, cm-1): 3435 (O-H), 2954, 2916, 2852 (C-H aliphatic); 1765 (C=O ester); 1619 (C=N); 1575, (C=C
aromatic). 1H NMR (400 MHz, CDCl3): δ/ppm 0.90 (t, 3H, J = 7.0 Hz, CH3), 1.28-1.43 {m, 28H, CH3(CH2)14-
}, 1.77 (quint, 2H, J = 7.5 Hz, -CH2CH2COO-), 2.58 (t, 2H, J = 7.5 Hz, -CH2COO-), 6.73 (dd, 1H, J = 2.2,
8.4 Hz, Ar-H), 6.79 (d, 1H, J = 2.1 Hz, Ar-H), 7.41 (d, 1H, J = 8.4 Hz, Ar-H), 7.47-7.58 (m, 4H, Ar-H), 8.59
(s, 1H, CH=N), 12.92 (s, 1H, OH). 13C NMR (100 MHz, CDCl3): δ/ppm 172.0 (COO), 164.2 (CH=N), 118.6
(CºN), 162.9, 155.6, 149.6, 134.1, 130.8, 126.4, 124.9, 117.1, 114.0, 113.7, 111.1, 110.0 (aromatic carbons),
34.82 (-CH2COO-), 25.26 (-CH2CH2COO-), 32.33, 30.11, 30.06, 30.01, 29.86, 29.77, 29.65, 29.48, 23.09
(CH3(CH2)14-), 14.52 (CH3).

16



Aust. J. Basic & Appl. Sci., 5(1): 15-19, 2011

RESULTS AND DISCUSSION

Infrared Spectroscopy:
Evidence which supports the fact that the title compound was well isolated were indicated by the absence

of the hydroxyl group (OH) which was originally attached to the para position of the aniline fragment and
now has been substituted by C17H35COO-. The presence of the alkyl groups was confirmed by the occurrence
of the absorption bands within the frequency range 2852-2954 cm-1. The intense band at 1765 cm-1 in the IR
spectrum substantiated the presence of the C=O group in the ester bond located between the aniline fragment
and the aliphatic chain (Scheme 1). 

The absorption bands assignable to the stretching of C=N bond was observed at the frequency of 1619
cm-1 and this values conforms with that reported in the IR spectra for various substituted aromatic Schiff bases
which possesses a general formulation HOC6H5CH=NC6H5 (Yeap et al., 2002, 2004, 2006a and 2006b) A band
assignable to the stretching of O-H bond is broadened at 3435 cm-1 indicating the H atom from the O-H group
has a tendency to migrate to azomethine N atom via the O-H…N intramolecular hydrogen bonding as that
observed for meta substituted 5-methoxysalicyaldimine isomer in the solid state (Popovic et al., 2002).

NMR Spectroscopy:
1H NMR spectrum of title compound is given in the Fig. 1. Two triplets were observed at δ = 0.90 ppm

and δ = 2.58 ppm, which can be ascribed to the methyl and methylene protons (-CH2COO-Ar). The chemical
shifts at δ= 1.28-1.43 ppm can be assigned to methylene protons of long alkyl chain {-(CH2)14-}. The signals
appeared at the chemical shift range of δ= 6.73-7.58 ppm can be assigned to eight aromatic protons. The
molecular structure of title compound was further verified by using 13C NMR spectroscopy (Fig. 2). A peak
at δ = 14.52 ppm is attributed to the methyl carbon and peaks at δ = 23.09-34.82 ppm is contributed by the
methylene carbons of long alkyl chain. Peaks at δ = 110.0-162.9 ppm is assigned to twelve aromatic carbons.
The most downfield peak in the spectrum, δ = 172.0 ppm, is ascribed to carbon of ester group. 

Fig. 1: 1H NMR spectrum of Schiff base studied

The present compound showed two singlet peaks at δ = 8.59 and 12.92 ppm which can be attributed to
CH=N and OH, respectively (Ha et al., 2009b, Yeap et al., 2006a). The singlet attributed to the azomethine
proton indicates the absence of a proton at the nitrogen atom and the absence of CH-NH coupling (Nazir et
al., 2000). This phenomenon has further been supported by NMR technique as that reported by Alarcon et al.
(1994) wherein the ortho hydroxy group attached to the aldehyde ring in HOC6H5CH=NC6H5 exists as an enol-
imino tautomer when left standing in the solution (CDCl3). 
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Fig. 2: 13C NMR spectrum of Schiff base studied

Fig. 3: DSC thermogram of Schiff base studied

The tautomerism of the title compound is further investigated by 13C NMR spectroscopy. The most
tautomerization-sensitive signals belonging to aromatic carbon which attached to hydroxyl group and
azomethine carbon located in the range of δ = 162-165 ppm indicating that the proton is bonded to the OH
group. This seems to suggest that the keto-enol equilibrium is in favour of enol in CDCl3 solution. The 13C
NMR data obtained are in accordance with the information for N-(2-hydroxybenzylidene)anilines as reported
by Zheglova and his coworkers (1995).
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Phase Transition Behaviors and Optical Texture Studies: 
The phase transition temperature and its associated enthalpy obtained from DSC analysis over heating and

cooling cycles are tabulated in Table 1. The DSC thermogram (Fig. 3) showed only one peak that can be
ascribed to direct isotropization process (Cr-to-I). Under polarizing optical microscope studies, crystal phase
texture was observed to change to dark region isotropic during heating run. No liquid crystal texture was
observed during cooling process. 

Table 1: Transition temperature and associated enthalpy of Schiff base studied upon heating and cooling
Cycle Transition temperatures, oC ( H, kJ mol-1)
Heating Cr 94.8 (73.4) I
Cooling I 77.3 (71.7) Cr
The values in italic were taken during cooling cycle.
Cr= Crystal; I= Isotropic liquid
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