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Synthesis and Antimicrobial Activity of 3-Substituted
Phenyl-5-(5'-Substituted-2’-Phenylindol-3'-yl)-1,2-Diazoles
and 3-Substituted Phenyl-5-(5’-Substituted-2’-
Phenylindol-3’-yl)-Isoxazoles

(Miss) RENUKADEVI PATIL and J.S. BIRADAR*
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Gulbarga University, Gulbarga-585 106, India

5-Substituted-2-phenylindol-3-carboxaldehydes (Ia—c) were condensed
with substituted acetophenones (Ila-h) in ethylene glycol and catalytic
amount of piperidine afforded S-substituted-2-phenylindol-3-chalcones
(IIIa—x). These compounds, on reaction with hydrazine hydrate in absolute
alcohol and hydroxylamine hydrochloride in alcoholic sodium hydroxide
yielded 3-substituted phenyl-5-(5’-substituted-2’-phenylindol-3"-yl)-1,2-
diazoles (IVa—x) and 3-substituted phenyl-5-(5"-substituted-2-phenylindol-
3’-yl) isoxazoles (Va-x), respectively. The newly sysnthesised compounds
were characterised by their analytical and spectral data. All these com-
pounds were screened for antimicrobial activity against S. aureus, E. coli,
A. niger and C. albicans.

INTRODUCTION

The nitrogen heterocycles have received considerable attention in recent years
due to their biological and physiological activities. Pyrazolines"6 represent one of
the most active classes of compounds possessing a wide spectrum of biological
activities. The isoxazolines have been reported to possess antidiabetic” 8, diuretic®,
analgesic'® !, anthelmintic'?, hypolipemic13 and antimicrobial'* activities. The
biological significance of pyrazolines and isoxazolines have instilled inerest to
synthesise several derivatives of these heterocylic systems containing indol
nucleus. In continuation of aur earlier work on the synthesis of biologically active
indole derivatives'>™"7, we have synthesised various pyrazolines and isoxazolines
containing indole moiety and screened for their antimicrobial activity.

EXPERIMENTAL

Melting points were determined in open capillaries and are uncorrected. IR
spectra were recorded in nujol mull Hitachi 270-50 double beam
spectrophotometer. 'H-NMR spectra were recorded in CDCl; on Jeol Model GSX
400 spectrophotometer using TMS as an internal standard and mass spectra on
GC-LC/MS spectrophotometer.

Preparation of 5-substituted-2-phenyl indol-3-carboxaldehydes (Ia—c)
The starting compounds, S-substituted-2-phenyl indol-3-carboxaldehydes
(Ia—c) were prepared according to the literature method'®.
Preparation of S-substituted-2-phenyl indol-3-chalcones (IIIa—x)19
S-substituted-2-phenyl indol-3-carboxaldehydes (Ia-c¢) (0.01 mol) and subs-
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tituted acetophenones (IIa-h) (0.01 mol) were taken in ethylene glycol (15 mL).
To this reaction mixture, piperidine (1 mL) was added and the resulting mixture
was heated at 160—80°C for 4 h. The contents were cooled and decomposed in
-ice-cold water containing 1 mL of acetic acid. The yellow solid thus separated
was filtered, washed thoroughly with water, dried and recrystallised from suitable
solvents (Table-1).
IR: For compound (Illr): 1620 cm™ v(C=0), 3440 cm™ v(NH) and
1600 cm™! v(C=C).
'H.NMR: For compound (IIIr): 2.4 3 (s, 3H, CH;), 12.4 § (s, 1H, NH), and
7.3-8.2 8 (m, 12H, Ar—H, and 2H, —CH—).
Mass: For compound (IlIr): m/z-371, 373 (M, Co4H;gNOCI), 251, 253, 216,
188, 189, 119, 91 and 57.

Preparation of 3-substituted phenyl-5-(5'-substituted-2’-phenyl indol-3’-yl)-
1,2-diazoles (IVa-x)

5-Substituted-2-phenyl indol-3-chalcones (IIla-x) (0.005 mol) and hydrazine
hydrate (99%, 0.005 mol) in absolute alcohol (20 mL) was refluxed on a water
bath for 8 h, cooled to room. temperature, decomposed by pouring into crushed
ice. The separated product was filtered, washed with water, dried and crystallised
from suitable solvent (Table-1).

IR: For compound (IVr): 1610 cm™ v(C=N) and 3100, 3250 cm™
v(NH, NH). _

'H-.NMR: For compound (IVr): 2.5 8(s, 3H, CH3), 12.28 (s, 1H, indole
NH), 8.9 & (s, 1H, pyrazoline NH), 3.3-3.5 8 (3H, ABX pattern —CH—CH,—
of pyrazoline ring) and 7.3-8.0 § (m, 12H, Ar—H).

Mass: For compound (IVr): m/z-383, 385 (M*, CosHyoN;Cl), 367, 263, 251,
253, 239, 216, 190, 119, 98 and 55.

(i) Ethylene glycol/piperidine (ii) HyN-NH; (99%)/EtOH (iii) HO-NH,-HCV/ NaOH in EtOH

R Ry R Ri
a. H H m. CH3 4'-NO,
b. H 4'-CH; n. CH3 4'-OH
c H 4'-Br o. CH3 5’-CH3-2"-OH
d. H 4’-NH, p. CH3 5’-Cl-2’-OH
e H 4’-NO, q. Cl H
f. H 4’-OH r. Cl 4’-CH3
g H 5’-CH3-2’-OH S. Cl 4’-Br
h. H 5’-Cl-2’-OH t. Cl 4’-NH,
i. CH; H u. Cl 4-NO,
j. CH; 4'-CH, v. Cl 4'-OH
k. CH; 4-Br w. cl 5'.CH;-2’-OH
L CH; 4-NH, 1 x cl 5'.C1-2-OH
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Preparation of 3-substituted phenyl-5-(5’-substituted-2’-phenyl indol-3'-yl)-
isoxazoles (Va—x)

5-Substituted-2-phenyl indol-3-chalcones (IIIa-x) (0.01 mol), hydroxylamine
hydrochloride (0.02 mol), NaOH (0.9 g) in ethanol (20 mL) were refluxed on a
water bath for 14 h. The reaction mixture was cooled to room temperature and
poured into ice-cold water. The solid product separated was collected by filtration,
washed with water, dried and crystallised from suitable solvents (Table-1).

IR: For compound (Vr): 1610 cm™ v(C=N), 3200 cm™ v(NH) and
1230 cm™ v(C—0—C).

H-NMR: For compound (Vr): 1.5 8 (s, 3H, CH,), 12.0 & (s, 1H, NH),
3.4-3.7 § (dd, 2H, CH,), 4.2-4.4 § (dd, 1H, —CH—) and 7.2-8.0 8 (m, 12H,
Ar—H).

Mass: For compound (Vr): m/z-386, 388 (M, C,4H,4N,0Cl), 251, 253, 216,
188, 189, 119, 91 and 57.

Antimicrobial activity: Compounds IIla-x, IVa—x and Va-x were tested
for their antibacterial activity against S. aureus and E. coli and antifungal activity
against A. niger and C. albicans by cup-plate method® at a concentration of 100
ug in DMF. Gentamycin and griseofulvin were used as standard drugs for
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antibacterial and antifungal activity, respectively. The zone of inhibition was
compared with the standard drugs after 24 h of incubation at 37°C for antibacterial
activity and 48 h for antifungal activity.

Amongst the compounds tested IlIc—e, 1o, IIls, ITIw, IVg, IVp, IVs, IVu, Vd
and Vt showed good activity against S. aurues. Compounds IIIk, Illw, IVc, IVKk,
IVs, Ve, Vk, Vn and Vt exhibited very good activity against. E. coli. Compounds
Im, M, IVc, IVm, IVx, Ve, Vu and Vx showed very good activity against A.
niger. Compounds IIlu, Ix, IVm, IVs, Ve, Vw and Vx exhibited good activity
against C. albicans. The activity of some of these compounds is very closg to the
standard drugs used. Most of the compounds are moderately active against all the
organisms tested.
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