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ABSTRACT

Most of the naphthalene substituted compounds are used as antimicrobial agents, anti-
mycobacterial agents, nasal decongestants and anti-inflammatory agents. In the present work
the synthesis and characterization of novel sulfonamide derivative by incorporating the
naphthalene containing moiety as a substituent was carried out. Compound was synthesized
initially by bromination of 1-Hydroxy acetonaphthone by using N-bromosuccinimide,
followed by the reaction of obtained intermediate with sulphanilamide at low temperature.
The final compound was characterized by IR, NMR and Mass spectrometric techniques. The
results have shown the presence of characteristic groups. By interpreting spectral data, we
have predicted that the final product was obtained. Considering the importance of
naphthalene substituted sulpha derivatives in medicine, we would like to proceed for
screening of biological activities.
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INTRODUCTION
The discovery, development and identification of biologically active anti-bacterial agents
have gained a lot of importance in recent years, even though there is considerable number of

side effects. There is a need to develop new anti-bacterial agents with minimum side effects.
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Naphthalene is an anti-microbial agent and
a key member of this arena class, in which
two benzene rings are fused in ortho
positions. Naphthalene is a colorless solid
with a flaked-crystal appearance and a
melting point of 82.20 C. It has been
successful. Mothballs have a distinct odour.
It's highly flammable and steadily sublimes
at room temperature. Naphthalene is Water

insoluble, moderately soluble in alcohol,

Napthalene

and very soluble in ether and benzene. The
aromatic electrophilic substitution reaction
occurs with naphthalene. 1 Our objective
of this research is to synthesize substituted
naphthalene  derivatives  based on
experimental procedure reported for similar
set of compounds in the literature. To
characterize the synthesized compounds
Infrared spectroscopy, NMR spectroscopy,

and Mass spectrometric techniques.

S.No. | Drug Target MOA Clinical Uses
1 Propranololm B,. B, Receptors It is non selectively blocking the - | It helps in the treatl'nen? of hypertension
’ receptors. and migraine.
It acts as a vitamin K analogue, ..
2 Menadione™ Co-factors acting as Co-factor in the synthesis Nlltl'ltl(());l ::l s1(1)pE(l)e;glreol::lsb?::;lntl;'aeatment
of factors I1, VII, IX, X in liver. ypop :
s ope e Anti-inflammatory, Treatment of
3 Naproxen'! CoX Enzymes. 1t mhlb.lts Th? CoX-Tand COX_I.I’ Arthritis, Rheumatoid Arthritis,
thereby inhibits the prostaglandins are
Osteoarthritis.
e 2] Penicillin binding It “.lhll.)lt.s .the cell wall. synthesis by Treatment of infections caused by
4 Nafcillin . inhibiting the peptidoglycan .
protein 3 & 1A . streptococcus species.
synthesis
It acts as o,-agonist by the release
5 Naphazoline™! a, receptors of Nor-epinephrine in sympathetic Nasal decongestant.
nerves binds to a,_receptors and
causes vasoconstriction.
6 Naftopi ail’s 41 receptors 0. receptor antagonist and blocks Treatment of lower UTI ar'ld Benign
0,p-receptors prostate hyperplasia.
7 Nafamostat!*! Tryptase enzyme It inhibits the Tryptase enzyme To treat the acute Pancreatitis and may
P Y yp y effectively blocks the viral entry process.
8 Tolnaftate
. 121 It ml'nblts the activity O,f Squale.n © To treat fungal infections such as Ring
9 Terbinafine epoxidase enzyme that is essential
Squalene . . worm, Athletes foot.
epoxidase enzyme in the formation of sterols
10 Butenafine! P ¥ necessary for fungal cell
1 Naftifine membrane. It has Triple action Anti-Fungal, Anti-

bacteria; Anti-Inflammatory.
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MATERIALS AND METHODOLOGY
All the chemicals and apparatus that are
used for the synthesis were procured from
the National Scientific Products (Guntur),
Chalapathi Institute of Pharmaceutical
Sciences (Guntur). The reaction completion
was monitored by melting points. IH
Nuclear Magnetic resonance (1H NMR)
Bruker Avance 11400 MHz NMR
spectrophotometer ~ using  appropriate
deuterated solvents and expressed in parts
per million (8, ppm) from methanol
(internal standard). Infrared (IR) spectra
were recorded on a Bruker IR affinity FTIR
spectrophotometer using KBr  pellet
method.

I. SYNTHESIS OF 1-HYDROXY-2-
ACETONAPHTHONE:

Zinc chloride (7.5g) is weighed and added
in hot glacial acetic acid (20ml) which is
taken in RB flask and set for refluxation
until  the

compound is completely

dissolved. Later 1.5g of 1- Naphthol was

DL L

Tolnaftate!?!

Terbinafin!?!

added and set for refluxation for 8hrs
(Parallel synthesizer).The formed product
is cooled and washed with acidified water
and dried.

IL.SYNTHESIS OF N-
BROMOSUCCINIMDE:

To the mixture of 0.016mol (0.64g) sodium
hydroxide,300g Crushed ice and 400ml
water,0.0162 mol(1.60g) succinimide is
added and dissolved. Cool the mixture and
0.85ml (0.0165mol, 2.64g) Bromine at
once by constant stirring. Filter and collect
the precipitate thus obtained.

III. SYNTHESIS OF 2-BROMO-1-(1-
HYDROXYNAPHTHALENE-2-YL)
ETHANONE:
0.01 moles (1.86g) of 1-hydroxy
acetonaphthone is taken in an RB flask
which is packed with 10%w/w silica gel
(120mg). Set it for refluxation. Add the N-
Bromosuccinimide (2136mg, 12mmol) in 6

portions (356mg) and add methanol 10ml
into RB flask and set it for refluxation 10-

IBPAS, June, 2022, 11(6)

2700



K, N- Rajini Kanth et al

Research Article

15mins until the complete disappearance of
substrate. The filtrate was concentrated
under the vacuum with double distilled
water and quenched with an aqueous
Sodium thiosulphate and product extracted
with Dichloromethane.

v SYNTHESIS OF
SULPHANILIMDE:

a) Synthesis of p-Acetamido benzene
sulphonyl chloride:

Dry acetanilide (2.7g) is placed in a clear,
dry 50ml RB flask chlorosulfonic acid (8.0
ml) is added. The reaction flask is cooled in
a cool water bath maintained between 10 to
15 °C. Chlorosulfonic acid is rapidly all at
once through the dropping funnel. The
solution is rapidly stirred keeping it in the
cooling water bath with at temperature
below 20 'C. The reaction mixture is
transferred into 250ml beaker containing
150g of crushed ice. The ice slurry is
stirred using a stir rod. The precipitate is
collected by vacuum filtration and washed
with 15ml portions of cold water until the
filtrate tests neutral to pH paper. The
product is air dried on the filter funnel by
pulling air through for at-least 10min. The
product is used immediately for synthesis
of 4-acetamido benzene sulfonamide.

b) Synthesis of p-Acetamido benzene
sulfonamide:

Transfer the crude p-Acetamido benzene
sulphonyl chloride into a 100ml RB flask.

Add gradually mixture of 20ml of

concentrated ammonia and 20ml of water.
Mix the contents of flask thoroughly and
heat the mixture with occasional stirring for
about 10 mins. The sulphonyl chloride
derivative is converted to pasty suspension
of corresponding sulfonamide. Cool the
suspension in ice and add dilute sulphuric
acid until the mixture is just acidic to litmus
paper, collect the product under Buchner
funnel, wash with cold water and dry in hot
air oven at a temperature of 100°%c for 15
mins.

¢) Synthesis of p-Amino benzene
sulfonamide (Sulphanilamide):

Transfer the crude p-Acetamido benzene
sulfonamide into a 100ml RB flask. Add 5
ml of concentrated HCI and add 15 ml of
distilled water. Boil the mixture gentle
under reflux for 60 mins. The solution
when cooled to a room temperature, should
deposit no solid amide. If the solid
separates, heat further for 15-20 mins. Cool
the solution, add 1g of decolorizing carbon,
heat the mixture to boil and filter. Place the
filtrate in 250ml beaker and cautiously add
4g of solid sodium bicarbonate in portions
with stirring. Check the pH of the reaction
mixture with litmus paper (Neutral pH
should be obtained). Cool the solution in
ice and filter off the Sulphanilamide at
pump. The crude product of
Sulphanilamide was recrystallized with

alcohol. Melting point of sulfanilamide is

168-170°%.
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V) SYNTHESIS OF 4-((2-(1-
HYDROXYNAPHTHALEN-2-YL)-2-

OXOETHYL) AMINO) BENZENE
SULFONAMIDE: 0.01moles of 2-bromo-
1-(1-hydroxynaphthalen-2-yl) ethanone is
dissolved in dimethyl sulfoxide. Separately
0.01moles of Sulphanilamide is dissolved

in dimethyl sulfoxide. Then both are added

OH OH o)
— > —_—
I 1l

in to prechilled china dish maintaining the
temperature of 0-5 degrees centigrade.
Keep it aside for few hours (3-4), after that
solution is transferred into 150 gm crushed
ice with simultaneous stirring. Precipitate
was separated through vaccum filtration.
Crude product was recrystallized with

alcohol.
OH 0o

O Br

I

¢ 3)
oH ©
NH
CL.
/
v

0" "NH,

Scheme: Synthetic route followed for the synthesis of Naphthalene substituted Sulfonamide derivatives. (1)
Zncly/GAA; (2) N-bromosuccinimide, SiO,, Methanol; (3) Sulphanilamide, 5-10°C, DMSO. (I) 1-Napthol, (IT)
1-Hydroxyacetonapthone, (III) 2-bromo-1-(1-hydroxynaphthalene-2-yl) ethanone, (IV) 4-((2-(1-
hydroxynaphthalen-2-yl)-2-oxoethyl)amino)benzene sulfonamide

RESULTS & DISCUSSION
CHARACTERIZATION OF 4-((2-(1-
HYDROXYNAPHTHALEN-2-YL)-2-
OXOETHYL)AMINO)BENZENE
SULFONAMIDE:

Yield —41.45%, Melting point: 134-138°C.
The IR spectrum of the synthesized product
showed the aromatic OH at 3736 cm™,
C=0 at 1706 cm™, secondary N-H at 3336
cm™, S=0O at 1366 cm™ and primary N-H
at 3498 cm™, aromatic amine C-N at 1322

cm .

The Mass spectrum of the synthesized
product shows the El MS m/z value of the
compound is 379, consistent with the
molecular formula of C;gHcN,O4S (356
+23Na) and the base peak for compound
was found at 300.8.

The 'H-NMR spectrum of the synthesized
compound shows the signals of aromatic H
singlet in the region 6= 7.3-7.5ppm is
assigned to (4H), The singlet in the region
of NH,6=4.8ppm (2H), the aromatic OH

group appears as doublet in the region of
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6= 69ppm (1H), The secondary NH
appears as doublet in the region of
6=6.7ppm (1H).

In the ’C-NMR the synthesized compound
shows the signals in the range of
=121.25ppm- 127.73ppm are attributed to
the respective C1 to C7 in the naphthalene
moiety and 6=197.05ppm is assigned for
carbonyl carbon , § =157.70 for aromatic

hydroxyl carbon . §=52.19ppm is assigned

for methyl linkage carbon,
6=119.33ppm,128.37ppm -136.56ppm is
assigned for the aniline carbons
respectively.

CONCLUSION

Most of the naphthalene substituted

compounds were found to possess diverse
biological activities viz., antihypertensive,
nasal decongestants, anti-inflammatory and
antimicrobial agents. In the present
research work, we have synthesized new
sulfonamide derivative by introducing
naphthalene moiety as a substituent to
further  evaluate  for  anti-microbial
properties. We synthesized the novel
compound and characterized by using IR,
NMR and mass spectrometric techniques.
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