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| A facile method for the synthesis of new isoxazoline derivatives are being reported starting from substituted 1-(1H-indol-3-yl)-3-(substi- |
| tuted aryl)-prop-1-en-3-ones and hydroxylamine hydrochloride under solvent free conditions and microwave irradiation. This approach

INTRODUCTION

Indole nucleus is the most widely used heterocyclic ring
for the development of bioactive molecules. Indole derivatives
have occupied unique place in medicinal and biological
chemistry due to their diverse pharmacological activities'”.
Recent literature is enriched with progressive findings about
the synthesis and pharmacological potentials of various indole
and fused indole derivatives*®.

Compounds containing isoxazole nucleus have been
reported to possess anticancer, antimicrobial, antinociceptive,
macrophage migration inhibitory factor activity, antimicrobial,
antioxidant, protein tyrosine phosphatases 1B inhibitors,
antipsychotic, anticonvulsant, antidepressant agents’ . Because
of their wide range of biological, industrial and synthetic
applications, fused indole derivatives as well as isoxazolines
have recently received a great deal of attention. In view of
these observations, we aimed to synthesize novel derivatives
of indole fused with isoxazoline nucleus with enhanced pharma-
cological potentials.

From the literature survey, it was found that large numbers
of isoxazoline derivatives of pharmacological significance
were synthesized by the action of hydroxylamine hydrochloride
on chalcones in presence of base'*"?. In present communication
we have synthesized isoxazolines from chalcones and hydroxyl-
amine hydrochloride using basic alumina as solid support
under microwave and the structures of the compounds were
confirmed by '"H NMR, IR, mass spectra and elemental (C, H,
N) analysis. A conventional method has several limitations

has advantages such as short reaction time, moderate to excellent yield, over the conventional synthesis. The structures of the compounds
were confirmed by '"H NMR, IR, mass spectra and elemental (C, H, N) analysis.
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such as long reaction time, use of harmful reagents like acetic
acid hence we have reported green approach for the synthesis
of isoxazolines.

During the last decade, the topic of solid phase micro-
wave assisted synthesis has received increasing attention.
Microwave-assisted reactions in solvents have several limi-
tations like the development of high pressures, need for
specialized reaction vessels and superheating of solvents leads
to solvent loss during reaction are circumvented via solid
support technique which enables organic reactions to occur
rapidly at atmospheric pressure. While the overwhelming
majority of organic reactions require several hours to achieve
a substantial product yield, the analogous reactions in the solid
phase occur practically within minutes®*'. Therefore, we have
reported here a microwave-accelerated solid state approach
for the rapid synthesis of 5-(1H-indol-3-yl)-3-(4-substituted
aryl)-4, 5-dihydroisoxazoline derivatives.

In the present work, the isoxazolines, (Il-1Iu), were
synthesized by basic alumina supported solid phase cyclo-
condensation of 1- (1H-indol-3-yl)-3-(substituted aryl)-prop-
1-en-3-one in the presence of hydroxylamine hydrochloride
under microwave utilizing the reaction sequence as shown in
Scheme-1.

EXPERIMENTAL

Title compounds indolyl isoxazolines were synthesized
by literature method”>. Melting points were measured and
uncorrected on Elico melting point apparatus using open
capillary tube. All microwave assisted solid phase reactions
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were performed using a scientific microwave oven (catalyst
electromagnetic System) with a power of 800 W specially
designed for organic synthesis. Thin-layer chromatography
was performed on precoated plates SiO, (silica gel 60, F 254,
Merck) to monitor progress of the reaction and purity of the
compounds. Silica gel [60-120 mesh size), Merck] was used
for column chromatography. IR spectra of compounds were
recorded on Schimadzu IR 48 Spectrophotometer. All the NMR
spectra were recorded on Bruker Avance III, 400 MHz spectro-
meter with CDCI;/DMSO as solvent. Mass spectra were
recorded on 410 Prostar Binary LC with 500 MS IT PDA
detectors.
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Scheme-1: Synthetic route for the synthesis of target compounds (II-IIy)

TABLE-1
PHYSICO-CHEMICAL PROPERTIES OF SYNTHESIZED
ISOXAZOLINES VIA SCHEME-I

Compound  Ar Yield (%)* m.p. (°C) [L. m.p.]
11, Phenyl 89.92 160-162
Iy 4-Chlorophenyl 84.34 176-177
Il 4-Methylphenyl 83.57 165-166 [167]*
I, 2-Pyridyl 78.82 196-197
g 4-Fluorophenyl 74.62 205-207
18 4-Methoxyphenyl 81.27 170-173
Il 2-Naphthyl 80.24 204-206
Iy 4-Nitrophenyl 86.62 192-195

Synthesis of 5-(1H-Indol-3-yl)-3-(substituted aryl)-4,
5-dihydroisoxazoline derivatives (II,-IIy): A mixture of
1-(1H-indol-3-yl)-3-(substituted aryl)-prop-1-en-3-ones
(1 mmol) and hydroxylamine hydrochloride (2 mmol) in EtOH
was added basic alumina (20 g) in 100 mL beaker. The reaction
mixture was thoroughly stirred and dried in air. The reactants
loaded on basic alumina were placed in an alumina bath* and
were irradiated in the scientific microwave oven intermittently
at 30 s interval for specified time at 455 watt. Reaction progress
was monitored by TLC. Reaction mixture was cooled to room
temperature after completion of reaction and the product was
extracted into organic solvent and was kept in air after partial
evaporation of solvent fine crystals of isoxazolines were

formed. The resulting products were purified by column
chromatography (chloroform/acetone 16:1 as eluant) to gave
a desired products (I1a-I1y). Melting point, IR and 'H NMR
spectra of compound Ilc was found to be identical with the
one described in literature** (Table-1)
5-(1H-Indol-3-yl)-3-(phenyl)-4,5-dihydroisoxazoline
(I, C1yH1aN>O): Yield: 89.92 %; m.p.: 160-162 °C; reaction
time: 11 min; '"H NMR (400 MHz, CDCl;) 6.02-6.07 (dd, 1H),
3.55-3.62 (dd, 1H), 3.69-3.70 (dd, 1H), 7.09-7.76 (m, 10H),
8.175 (brs, 1H) ppm; IR (KBr, Vi, cm™): 3335 (N-H), 1615
(C=0C), 1572 (C=N); MS: m/z with +ve mode: 263.2 (M"),
264.3 (M+1).
5-(1H-indol-3-yl)-3-(4-chlorophenyl)-4,5-dihydroiso-
xazoline (II, C;yHi3sN>OCI): Yield: 84.34 %; m.p.: 176-
177 °C; reaction time: 8 min; 'H NMR (400 MHz, CDCls)
6.03-6.08 (dd, 1H), 3.27-3.59 (dd, 1H), 3.52-3.59 (dd, 1H),
7.10-7.68 (m, 9H), 8.15 (brs, 1H) ppm; IR (KBT, Vi, cm™):
3410 (N-H), 1616 (C=C), 1588 (C=N); MS: m/z with +ve
mode: 297.1 (M™), 298.2 (M+1).
5-(1H-Indol-3-yl)-3-(4-methylphenyl)-4,5-dihydroiso-
xazoline (Il¢, CisH16N2O): Yield: 83.27 %; m.p.: 165-166 °C;
reaction time:- 10 min; 'H NMR (400 MHz, CDCls) 2.39 (s,
3H), 5.99-6.04 (dd, 1H), 3.53-3.60 (dd, 1H), 3.68-3.74 (dd,
1H), 7.09-7.64 (m, 9H), 8.15 (brs, 1H) ppm; IR (KBr, Vi,
cm™): 3424 (N-H), 1610 (C=C), 1635 (C=N); MS: m/z with
+ve mode: 277.2 (M"™), 278.1 (M+1).
5-(1H-indol-3-yl)-3-(2-pyridyl)-4,5-dihydroisoxazoline
(IIp, C16H13N30): Yield: 78.82 %; m.p.: 196-197 °C; reaction
time: 14 min; '"H NMR (400 MHz, CDCl;) 6.01-6.98 (dd, 1H),
3.63-3.69 (dd, 1H), 3.79-3.87 (dd, 1H), 6.98-8.94 (m, 9H),
11.17 (brs, 1H) ppm; IR (KB, Vini, cm™): 3210 (N-H), 1594
(C=0), 1616 (C=N); MS: m/z with +ve mode: 265.12 (M™),
266.2 (M+1).
5-(1H-indol-3-yl)-3-(4-fluorophenyl)-4,5-dihydroiso-
xazoline (Ilg, CisH7N>OF): Yield: 74.62 %; m.p.: 205-207
°C; reaction time: 14 min; '"H NMR (400 MHz, CDCls) 6.03-
6.05 (dd, 1H), 3.53-3.59 (dd, 1H), 3.67-3.74 (dd, 1H), 6.09-
7.67 (m, 9H), 8.154 (brs, 1H) ppm; IR (KBr, Vyx, cm™): 3256
(N-H), 1608 (C=C), 1583 (C=N); MS: m/z with +ve mode:
297.32 (M*), 298.21 (M+1).
5-(1H-indol-3-yl)-3-(4-methoxyphenyl)-4,5-dihydro-
isoxazoline (I, CisH1sN>O> ): Yield: 84.57 %; m.p.: 170-
173 °C; reaction time: 15 min; '"H NMR (400 MHz, CDCl)
3.79 (s, 3H), 5.92-6.01 (dd, 1H), 3.59-3.61 (dd, 1H), 3.63-
3.78 (dd, 1H),7.11-7.61 (m, 9H), 8.16 (brs, 1H) ppm; IR (KBr,
Vinas, cm™): 3251 (N-H), 1607 (C=C), 1612 (C=N); MS: m/z
with +ve mode: 293.3 (M™).
5-(1H-indol-3-yl)-3-(2-naphthyl)-4,5-dihydro-
isoxazoline (Il;, C1sH3N30): Yield: 80.24 %; m.p.: 204-206
°C; reaction time: 10 min; 'H NMR (400 MHz, CDCl;) 6.02-
6.07 (dd, 1H), 3.55-3.62 (dd, 1H), 3.68-3.71 (dd, 1H), 7.02-
7.78 (m, 12H), 8.17 (brs, 1H) ppm; IR (KBT, Vina, cm™): 3253
(N-H), 1618 (C=C), 1582 (C=N); MS: m/z with +ve mode:
313.21 (M™).
5-(1H-indol-3-yl)-3-(4-nitrophenyl)-4,5-dihydro-
isoxazoline (I, C1yH13N303): Yield: 86.62 %; m.p.: 192-195
°C; reaction time: 14 mins; '"H NMR (400 MHz, CDCl;) 6.03-
6.06 (dd, 1H), 3.52-3.59 (dd, 1H), 3.67-3.74 (dd, 1H), 6.08-
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7.68 (m, 9H), 8.150 (brs, 1H) 3216 (N-H), 1621 (C=C), 1576
(C=N); MS: m/z with +ve mode: 308.2 (M™), 309.14 (M+1).

RESULTS AND DISCUSSION

for providing research facilities to carryout the work. Authors
gratefully acknowledge SAIF, IIT, Powai and STIC, Cochin
University, Cochin for spectral data.

Based on the literature review, no reports were found on
the synthesis of indolyl isoxazolines from indolyl chalcones
by solid phase synthesis. We reports synthesis of 5-(1H-indol-
3-yl)-3-(4-substituted aryl)-4,5-dihydroisoxazoline derivatives
using basic alumina without organic solvent under microwave
irradiations. For our initial study we selected indolyl chalcones
(1 equiv) and hydroxylamine hydrochloride (1 equiv) as model
substrate using basic alumina as solid support and carried out
reaction at 455 watt under microwave irradiations. We observed
that, this system requires long reaction time (30-40 min) to
yield corresponding isoxazolines and the yield was poor hence
we tried to determine the best chalcone to hydroxylamine
hydrochloride ratio. With this aim we carried out the synthesis
of isoxazolines II,-II; using different equivalents of chalcones
with hydroxylamine hydrochloride (ratio=1:1, 1:1.5, 1:2, 1:3).
The yields obtained without purification after 20 minutes of
reaction (56, 64, 90 and 72 respectively) show that chalcone
in the ratio of 1/2 to the hydroxylamine hydrochloride was
the optimal composition hence we have synthesized all I1,-1Iy
derivatives at the same optimized reaction conditions. The IR
spectrum of the isoxazolines confirmed by formation of
absorption bands of C=N between 1625-1570 cm™, C=C
between 1630-1590 cm™ and further confirmed by disappear-
ance of carbonyl functional of indolyl chalcones between
1700-1645 cm™.

In summary, we have developed a practical and cost
effective, fast, ecofriendly procedure for solid phase synthesis
of 5-(1H-indol-3-yl)-3-(4-substitutedaryl)-4, 5-dihydroiso-
xazoline derivatives under microwave irradiations. The notable
advantages offered by this protocol over the conventional
syntheses are the reduced reaction times, high purity and better
yields of the products makes this procedure eco-friendly for
synthesis.
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