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Abstract

2-(N-Benzyl) amino benzoic acid is a bifunctional molecule that could be produced from the reaction between isatoic
anhydride and aryl halide. Analogues and derivatives of isatoic anhydride have wide application in pharmaceuticals
including antibacterial activity. The aim of this study is to synthesize, characterize and screen N-benzyl isatoic
anhydride and 2-(N-benzyl) amino benzoic acid for antibacterial activity. The reaction of isatoic anhydride and benzyl
bromide in the presence of potassium carbonate in DMSO at room temperature yielded N-benzyl isatoic anhydride,
which under hydrolysis yielded 2-(N-benzyl) amino benzoic acid in which the anhydride ring is opened up. This
compound was screened against Gram positive and negative bacteria. Moderate yield of 2-(N-benzyl) amino benzoic
acid, a yellow crystal (melting point of 160-162°C, percentage yield 65 %, Rs 0.19) formed by ring opening of N-
benzyl isatoic anhydride. The compound showed no antibacterial activity against Escherichia coli, Staphylococcus
aureus, Pseudomonas pyocyanea, Salmonella typhimurium, Klebsiella aeruginosa and Bacillus subtilis. 2-(N-benzyl)
amino benzoic was synthesized, characterized and showed no activity against bacteria.
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INTRODUCTION

The coupling of isatoic anhydride with
other molecules have resulted in compounds
with  anti-inflammatory,  analgesic  and
antimicrobial properties [1]. Such compounds
include anthranilamide and o-ureidobenzoic
acid, which are derive from the synthetic
reactions between isatoic anhydride with
ammonia, primary, secondary amines and
amide. Also, isatoic anhydride reacts with
other nucleophilic reagents like primary and
secondary alcohols, phenols, thiophenol and
mercaptans [2], some of these reactions could

*

lead to opening of the synthesized chain or
ring.

Benzoic acid has antimicrobial effect
with relatively low toxicity [3]. Due to its low
cost, colourless nature and its relatively low
toxicity, it is popularly used as a preservative
[4]. Benzoic acid and its derivatives have
shown antibacterial activity and assisted in the
removal of exfoliated cells. Discovered to be
eligible for Chagas disease treatment through
different biological mechanism and also show
significant trypanocidal activity [5]. Reaction
involving isatoic anhydride, amine and benzyl
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halide gave an excellent yield of 4(3H)-
quinazolinones [6], with antimicrobial activity

[1].

Following the discovery of antibiotics,
significant amounts of antimicrobials have
been synthesized, which have impacted human
health positively and reduced mortality rates
globally [7]. However excessive and over the
counter dispensing of antibiotics in developing
nations and their irresponsible use, have
resulted in the development of resistant strains
of bacteria. Internationally, efforts geared
towards developing novel drugs or
transforming current drugs to combat resilient
microbes are ongoing [8]. Resistance to
antibiotics occurs by different methods and has
become a growing crisis in clinical medicine
[9]. This study aimed to react benzyl bromide
with isatoic anhydride in order to synthesize N-
benzyl isatoic anhydride and 2-(N-benzyl)
amino benzoic acid. These compounds were
characterized and screened for antibacterial
activity.

EXPERIMENTAL METHODS

All reagents were sourced from
reputable manufacturers. Melting point for the
synthesized compound was evaluated on Mel-
Temp capillary instrument (Staffordshire,
UK). Frontier-transform infrared (FTIR-8400S
equipment, Shimadzu global link, North
America) was used to determine the IR
spectrum of the compound. *H NMR spectrum
was acquired using Bruker Avance-300
spectrometer at 200 MHz (AXS Inc., USA),
using CDCls as solvent and tetramethylsilane
as internal standard. Thin layer
chromatography (TLC) was used to monitor
the purity and reactions and chromatograms
were viewed under UV at 230-245 nm

Synthetic methods. To isatoic anhydride (3 g,
0.018 mole) and 2.187 g of anhydrous
potassium carbonate in a 250 ml flask was
added 25 ml of dimethyl sulphoxide (DMSO)
at room temperature with stirring. Benzyl
bromide (2.39 ml, 0.02 mole) was added after

15 minutes and the mixture was continuously
stirred. The reaction was stopped after 20
hours and the mixture introduced gently into a
conical flask containing cold water while
stirring. The mixture was filtered, then the
precipitate collected.

Column chromatography was carried
out on the crude product obtained using
chloroform-ethyl acetate (9:1) to purify the
compound and recrystallized from chloroform.

Antibacterial activity. The bacteria culture
isolates (Escherichia coli, Staphylococcus
aureus, Pseudomonas pyocyanea, Salmonella
typhimunium, Klebsiella aeruginosa and
Bacillus subtilis) used for this study were
obtained from University of Benin Teaching
Hospital and microbial bank of the Department
of Pharmaceutical Microbiology, Faculty of
Pharmacy, University of Benin. The strains
were cultured, sub-cultured in sterile nutrient
agar plate at 37°C for 48 hours and
standardized to 10° CFU/mI for 12 hours
before use. 0.2 ml of 2-(N-benzyl)
aminobenzoic acid (1 mg/ml) was dissolved in
DMSO as a diluent (negative control) and
ciprofloxacin (10 mcg/ml) was used as the
standard. The zones of inhibition were
measured in millimetres and compared with
the control standards using the method
described by Bonev et al., [10]. The antibiotic
susceptibility testing was determined using
Kirby-Bauer modified diffusion technique,
which involves swabbing Mueller—Hinton agar
(MHA), plates with the resultant saline
suspension of each strain and six wells were
aseptically bored using size 6 mm cork borer
on the agar surfaces seeded with the test
organisms. The wells were sealed at the bottom
with molten sterilized agar. Stock solutions of
the synthesized compounds were prepared by
dissolving 500 mg of each in 5 mL DMSO to
give a concentration of 100000 mcg/mL. Then
0.1, 0.05, 0.025 and 0.0125 mL of the stock
corresponding to 10000, 5000, 2500 and 1250
mcg/mL  respectively, of the synthesized
compounds were aseptically introduced into
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the agar wells, were prepared aseptically and
transferred to the wells. The ciprofloxacin
antibacterial discs were also placed on the agar
surface. The plates were left undisturbed on the
bench for 30 minutes to enable the agar to
absorb the compounds adequately, incubated
for 24 hours at 37°C and observed for
confluent growth of the microorganisms and
clear zones of inhibition around the samples in
the agar wells [11].

RESULTS AND DISCUSSION

A moderate yield of 2-(N-benzyl)
aminobenzoic acid (65 %) was obtained, with
a melting point of 172-174°C, which differ
significantly from the melting point of the
starting materials isatoic anhydride of (233°C)
and benzyl bromide (-3.9°C). The reaction
yielded a closed ring compound (benzylated
isatoic anhydride), which on hydrolysis gave
an opened compound with the loss of carbon

dioxide (COz). The proton nuclear magnetic
resonance (*H NMR) of the synthesized
compound revealed five protons
environments. The protons from NH and OH
were not observed in the spectrum due to their
easily exchangeable nature, since deuterated
chloroform was the solvent used for running
the NMR experiment The characteristic signal
at 4.40 ppm was attributed to methylene (CH>)
hydrogen appearing as a singlet. A triplet
signal was observed at 6.5 ppm due to aromatic
(-CH) hydrogen surrounded by two methine (-
CH) hydrogen in the same environment at 6.62
ppm. Another double doublet was seen at 7.90
ppm for an aromatic methine (-CH) hydrogen.
The ¥C-NMR spectrum showed a diagnostic
chemical shift at 170.61 ppm due to the
carbonyl in the carboxylic functional moiety.
Mass spectrometry showed the base peak at
180 m/z, the molecular ion (M*) at 227 m/z
which corresponds to the molecular weight.

2-(N-Benzyl) amino benzoic acid: 0.90 g, 65 %; melting point 172-174°C; R¢ 0.19. IR (KBr cm™) (3453 (NH,), 3400
(OH), 1760 (CO), 1620 (C=C)- *H NMR (200 MHz, CDCls): & 4.40 (s, 2H, CHy); 6.5 (t, J=7.00Hz, 1H, ArH); 6.62
(d, J=7.51Hz, 1H, ArH); 7.10-7.40 (m, 6H, ArH); 7.90 (dd, J=1.53, 8.03Hz, 1H, Ar-H). 3C-NMR (50 MHz, CDCl):
3 44.00, 112.00, 115.00, 126.70, 127.70, 131.90, 134.10. MS 227 (96), 209 (70), 180 (100), 121 (7), 91 (57), 77 (16),
65 (26); Elemental analysis: C14H13NO; (227), Cal.: C. 73.99 H. 5.77 N. 6.17, Found C. 73.77 H. 5.68 N.6.28.

Table 1: Anti-bacterial activity (Zone of inhibition — mm) of test compounds

Test compound S.aureus  E. coli P. pyocyanea  S. typhimurium K. aeruginosa B. subtilis
2-(N-Benzyl) 0.00£0.00 0.00+0.00  0.00+0.00 0.00£0.00 0.00£0.00 0.00£0.00
amino benzoic acid

Ciprofloxacin 20+0.30 24+0.30 16+0.20 21+0.30 18+0.30 19+0.20
DMSO 0.00+0.00  0.00+0.00  0.00+0.00 0.00£0.00 0.00£0.00 0.00£0.00

o
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- Scheme 1

The synthesis of  2-(N-benzyl)
aminobenzoic acid via N-benzyl isatoic
anhydride which was a reaction between

isatoic anhydride and benzyl bromide as
illustrated in Scheme 1. The reaction between
isatoic anhydride (1) and benzyl bromide (1) at
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room temperature in the presence of potassium
carbonate, using DMSO as the solvent, yielded
a closed ring compound N-benzyl isatoic
anhydride (111) which on hydrolysis yield an
open ring compound N-benzyl-2-
aminobenzoic acid (I1V), after the loss of
carbon dioxide. The reaction proceeded via
substitution nucleophilic reaction (SN2), which
involved the replacement of the hydrogen on
the -NH in isatoic anhydride by benzyl ion
from benzyl bromide at room temperature in
DMSO. This was facilitated by potassium
carbonate acting as a base, yielding the N-
benzyl isatoic anhydride.

Dimethyl sulphoxide (DMSQO) was
used as a solvent for ciprofloxacin (positive
control) and test compound. It was observed
that DMSO (negative control) did not show
any activity against the bacteria used in this
study, while ciprofloxacin showed activity
against these bacteria. Also, the synthesized
compound showed no antibacterial activity
against gram-positive and negative bacteria see
Table 1.

Conclusion. In this study, a moderate yield of
2-(N-benzyl)  aminobenzoic  acid  was
synthesized, which showed no activity against
Escherichia coli, Staphylococcus aureus,
Pseudomonas pyocyanea, Salmonella
typhimurium, Klebsiella aeruginosa and
Bacillus subtilis when compared with
commercially available drug ciprofloxacin.
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