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INTRODUCTION

The class of organic compounds known as Schiff bases are
significant and found to have applications in the field of biology,
medicine and industrial colours [1-3]. Its application in display
devices is expanded by the fact that the π-system in a Schiff
base frequently imposes a geometrical architecture and influ-
ences the electronic structure [4,5]. Due to the excellent stability
of the corresponding coordination compounds and their super-
ior solubility in common organic solvents as well as the thermal
stability and breakdown process of Schiff bases and their metal
complexes containing substituted salicylaldehyde derivatives
have all received attention [6,7].

The Schiff base ligands are frequently employed in organic
light emitting diodes (OLEDs) because of their superior photo-
luminescent qualities and great stability [8]. The structure of
the salicylaldehyde Schiff base ligand is relatively similar to
8-hydroxyl quinoline ligand, where the latter has a delocalized-
conjugated system, a coordination nitrogen atom and at least
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one hydroxyl group. According to numerous sources, salicylal-
dehyde Schiff base metal complexes were found to have good
luminous properties [9,10].

The bis(salicylidene)propylene-1,3-diaminatozinc complex
had good thermal stability and a high glass transition temperature
appropriate for OLEDs. This compound generates a blue-green
emission when exposed to UV light [11]. Because of their adap-
tability and structural variety, a great deal has been investigated
about the behaviour of Schiff base compounds. Schiff bases
are generally bi-, tri- or tetra-dentate chelate ligands and form
relatively stable complexes with metal ions [12]. There are
several papers, which concentrate mainly on the OLED appli-
cation and photophysical characteristics of the Schiff base
ligand containing metal complexes [13-16]. Due to the presence
of two functional groups, 4-aminobenzoic acid have coordi-
nation chemistry similar to other well-known ligands as well
as much easier synthesis and rich photophysical properties. In
this work, few Schiff base derivatives of 4-aminobenzoic acid
analogue were synthesized from substituted salicylaldehyde
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and 4-aminobenzoic acid and explore their photoluminescent
properties. The synthesized compounds were also characterized
by FT-IR, 1H NMR and Mass spectral analysis.

EXPERIMENTAL

For the synthesis of Schiff bases SB1-SB3, chemicals and
reagents were purchased from Sigma-Aldrich, USA. Analytical
reagent grade solvents were used without any purification. By
using electrothermal equipment in open capillaries melting
points of the synthesized compounds were determined and are
uncorrected. The FT-IR spectra were recorded by Agilent FT-
IR and Bruker FT-IR spectrometers using a scan technique in
the range 4000-500 cm-1. The 1H NMR (400 MHz) spectra of
the synthesized Schiff base compounds were captured in DMSO-
d6 with TMS acting as an internal standard. A Jobin Yvon Spectro-
flourimeter Fluorolog-3 was used to measure the photolumi-
nescence (PL) using a 450W Xenon lamp as excitation source.

Synthesis of 4-{(5-bromo-2-hydroxyphenyl)methylidene]-
amino}benzoic acid (SB1): A catalytic amount of acetic acid
was added to a mixture of 5-bromosalicylaldehyde (1a) (0.537
g, 0.01 mol) and 4-aminobenzoic acid (2) (0.50 g, 0.01 mol)
in 25 mL ethanol and the reaction mixture was agitated
continuously for 20 min at room temperature. Using TLC (PE/
ethyl acetate, 9:1 v/v), the reaction development was carefully
observed. Once the reaction was completed, the obtained solid
product was filtered, washed and recrystallized from hot ethanol.
Yellow coloured solid; yield: 82%; m.p.: 240-242 ºC; m.f.:
C14H10BrNO3; IR (KBr, νmax, cm–1): 3648.32 (phenolic-OH),
2819.11 (Ar-C-H), 2550.68 (AcOH), 1678.16 (C=O), 1276.06
(C-N), 691.32 (C-Br). 1H NMR (400 MHz, DMSO-d6) δ ppm:
6.95 (d, J = 9.20 Hz, 1H), 7.45 (d, J = 8.00 Hz, 2H), 7.55-7.58
(m, 1H), 7.89 (d, J = 2.40 Hz, 1H), 8.00 (d, J = 8.00 Hz, 2H),
8.93 (s, 1H), 12.58 (s, 1H), 12.92 (s, 1H); MS: m/z = 320.90
(M+1).

Synthesis of 4-(4-ethoxy-2-hydroxyphenyl)methylidene]-
amino}benzoicacid (SB2): In 25 mL of ethanol, a mixture of
3-ethoxy salicylaldehyde (1b) (0.45 g, 0.01 mol) and 4-
aminobenzoic acid (2) (0.50 g, 0.01 mol) was refluxed for 25
min at room temperature in the presence of a tiny quantity of
acetic acid. Using TLC (PE/ethyl acetate, 9:1 v/v), the progress
of the reaction was examined. The precipitated solid was filtered,

washed with distilled water followed by cold ethanol. At the
end, compound SB2 was recrystallization using hot ethanol.
Yellow coloured solid; yield: 80%; m.p.: 245-247 ºC; m.f.:
C16H15NO4; IR (KBr, νmax, cm–1): 3648.32 (phenolic-OH),
2976.96 (Ar-C-H), 2875.03 (Ac-OH), 2537.31 (alkane C-H),
1688.14 (Ac-C=O), 1281.83 (C-N). 1H NMR (400 MHz,
DMSO-d6) δ ppm: 1.34 (t, J = 7.20 Hz, 3H), 4.07 (q, J = 6.80
Hz, 2H), 6.89 (t, J = 8.00 Hz, 1H), 7.13 (d, J = 8.00 Hz, 1H),
7.25 (d, J = 7.20 Hz, 1H), 7.47 (d, J = 8.40 Hz, 2H), 8.00 (d,
J = 8.40 Hz, 2H), 8.97 (s, 1H), 12.83 (s, 1H), 12.92 (s, 1H);
MS: m/z=285.01 (M+1).

Synthesis of 4-(2-hydroxynaphthalen-1-yl)methylidene]-
amino}benzoic acid (SB3): In a 250 mL round-bottom flask,
25 mL of ethanol was added to a mixture of 2-hydroxy-1-
naphthaldehyde (1c) (0.62 g, 0.01 mol) and 4-aminobenzoic
acid (2) (0.50 g, 0.01 mol). It was allowed to reflux for around
30 min at room temperature in the presence of catalytic amount
of acetic acid. The progress of was thoroughly monitored by
TLC technique using PE/ethyl acetate, 9:1 v/v. The precipitated
product was filtered and washed with water followed by cold
ethanol. Recrystallization with hot ethanol had afforded the
solid product in pure form. Yellow coloured solid; yield: 85%;
m.p.: 275-277 ºC; m.f.: C18H13NO3; IR (KBr, νmax, cm–1):
3648.31 (phenolic -OH), 2976.24 (Ar-C-H), 1704.31 (C=O),
1282.20 (C=O) 1249.39 (C=N). 1H NMR (400 MHz, DMSO-
d6) δ ppm: 6.97 (d, J = 9.20 Hz, 1H), 7.34 (t, J = 7.60 Hz,
1H), 7.47 (t, J = 87.60 Hz, 1H), 7.69 (s, 1H), 7.72-7.76 (m,
2H), 7.78 (s, 1H), 7.97 (q, J = 9.20 Hz, 2H), 8.48 (d, J = 8.40
Hz, 1H), 9.65 (d, J = 4.00 Hz, 1H), 12.92 (s, 1H), 15.48 (s,
1H); MS: m/z = 292.07 [M+1].

Antibacterial activity: The antibacterial activity of
synthesized Schiff base compounds SB1, SB2 and SB3 was
determined against pathogenic bacteria Escherichia coli and
staphylococcus sp. by Kirby-Bauer disc diffusion method in
comparison with standard antibiotics such as streptomycin and
penicillin. The MIC (minimal inhibitory concentration) and
MBC (minimal bactericidal concentration) were also evaluated.

RESULTS AND DISCUSSION

Three Schiff base derivatives of substituted salicylalde-
hyde were synthesized by reacting equimolar amounts of
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Scheme-I: Synthesis of Schiff bases SB1–SB3
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substituted salicylaldehyde (1a-c) with 4-aminobenzoic acid
(2) in 25 mL of ethanol and acetic acid as a catalytic agent and
is represented in Scheme-I. The product yields were in the range
of 80-85%. The structures were identified using IR, NMR and
mass spectral analysis.

Photoluminescence (PL) studies: Using 30-50 mg of
synthesized Schiff base compounds at a constant UV excitation
wavelength of 445 nm, the PL emission spectra were observed
in the wavelength range of 400 to 800 nm. The PL emission
peaks in Schiff base compounds SB1, SB2 and SB3 Schiff bases
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Fig. 1. (a) Photoluminescence spectra of the Schiff bases (SB1-SB3), (b) CIE graphs of the Schiff bases SB1-SB3
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had been observed at 580, 585 and 570 nm, respectively (Fig.
1a). The location of the colour coordinates represented in the
CIE chromaticity diagram by sign (star) indicated the colour of

nanopowder. From Fig. 1, it was observed that SB1 displays a
yellow-orange colour, SB2 demonstrates a yellow, while SB3
display an orange colour (Fig. 1b).
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Schiff bases SB1-SB3 have diffuse reflectance spectra that
were measured between 200 and 900 nm. The spectra showed
prominent peaks in the 400-800 nm wavelength region as a
result of the electron transition from the conduction band to the
valence band. Furthermore, using the Kubelka-Munk function
theory [17] (Fig. 2a) and diffuse reflectance spectra (DRS),
the optical band gaps for the Schiff bases SB1-SB3 were also
computed. The synthesized Schiff bases SB1-SB3 optical band
gaps were found to be 2.14, 2.06 and 2.26 eV, respectively
(Fig. 2b). By taking into account their band gaps, the synthe-
sized Schiff bases could be employed as promising light
emitting diodes for creating robust electroluminescent materials
as emissive layers.

Antibacterial activity: The antibacterial activity of synthe-
sized Schiff base compounds SB1, SB2 and SB3 was evaluated
in comparison with streptomycin and penicillin as standard
antibiotics. All the compounds showed the antibacterial activity
against tested pathogens. Compound SB1 showed maximum
zone of inhibition (20 mm) against Staphylococcus sp. and
Escherichia coli (10 mm) among all the tested compounds.
Interestingly, Schiff base compound SB1 has shown higher
inhibitory activity than antibiotic streptomycin (19 mm) against
Staphylococcus sp. (Fig. 3).
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Fig. 3. Antibacterial activity of synthesized Schiff base compounds (SB1-
SB3)

Compound SB1 showed MIC value of 50 µg/mL against
Escherichia coli and 25 µg/mL against Staphylococcus sp.
Compounds SB2 and SB3 showed MIC value 100 µg/mL
against both E. coli and Staphylococcus sp. Present studies
suggested that synthesized Schiff base compounds SB1-SB3
have significant antibacterial activity against tested bacteria.

Conclusion

The current study effectively examined the satisfactory
light emission properties of synthesized Schiff base derivatives

derived from substituted salicylaldehyde and 4-aminobenzoic
acid (SB1-SB3). These Schiff bases SB1-SB3 exhibited a high
degree of solubility in several organic solvents, indicating their
potential as effective materials for the development of light
emitting devices, as supported by their optical band gaps. The
photoluminescence (PL) emission spectra and the Commission
Internationale de I’Elcairage (CIE) graphs in respect of the afore-
mentioned Schiff bases that confirmed different colours of
emission could further substantiate the use of the above materials
in the fabrication of light emitting devices. The synthesized
Schiff bases SB1-SB3 were also found to exhibit the antibacterial
activity against selected pathogens.
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