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Abstract:
Some new chalcones and isoxazole derivatives bearing isoindole moiety were prepared. All the prepared compounds were
characterized by their spectral (I.R., N.M.R., Mass) data and screened for their antimicrobial activities.
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1. Introduction

Chalcones [1] are well known and important intermediates for the construction of various heterocyclic derivatives because of the
presence of reactive keto-ethylenic group. The literature review revealed that chalcone derivatives possess interesting biological
activities such as Anti-inflammatory [2], antimicrobial [3], Antimalarial [4], anti-viral [5], anti-tuberculosis [6], anti-tumour [7],
Antimalarial [8] activity due to the presence of reactive o ,p —unsaturated keto function in chalcones. Chalcones constitute an
important group of natural products and some of them possess a wide range of biological activity such as antibacterial,
antitubercular [9], anticancer [10], antitumour [11] etc. Chalcone is also useful intermediate in biosynthesis of flavonides, which
are substances widespread in plant.

Amongst nitrogen containing five member heterocycles, isoxazoles have proved to be the most useful frame work for biological
activities. Isoxazole derivatives have been found to possess a wide range of therapeutic activity such as Antibacterial[12],
Anticonvulsant [13], Anticholestermic [14], Anticancer [15], Anthelmintics [16], Antiinflammatory [17], Adenosine antagonist
[18], Fungicidal [19], Hypoglycemic [20] and Antiviral [21] etc.

Chalcones and Isoxazole derivatives have attracted attention of medicinal chemistry for both with regard to heterocyclic chemistry
and the pharmacological activities associated with them, inspired us to synthesize 1-[3’-(1”,3”-dihydro-1H-isoindol-2"-yl)phenyl]
3-aryl prop-2-en-1-one (la—1l) and 3-Aryl-5-[3’-(1”,3”-dihydro-1H-isoindol-2"yl)phenyl] isoxazole (2a-I).

The structure of synthesized compounds was assigned based on Elemental analysis, I.R. 1H-NMR and Mass spectral data. The
antimicrobial activity was assayed by using the cup-plate agar diffusion method [22] by measuring the zone of inhibition in mm.
All the compounds were screened in vitro for their antimicrobial activities against varieties of bacterial strains such
Staphylococcus aureus, Escherichia coli, Bacillus megaterium, Salmonella taphimurium and fungi Aspergillus niger at 50 pg
concentration. Standard drugs like Amoxycillin, Chloramphenicol, ciprofloxacin and Griseofulvin were used for comparison
purpose (Table-2).

2. Results and Discussion

The synthesis of 1-[3’-(1”,3”-dihydro-1H-isoindol-2”-yl)phenyl] 3-aryl prop-2-en-1-one (la — 1I) and 3-Aryl-5-[3"-(1",3"-
dihydro-1H-isoindol-2"yl)phenyl] isoxazole (2a-1) was carried out in two steps, first by the condensation of 1-(3-(isoindoline-2-
yl)phenyl)ethanone (1) with different aromatic aldehyde by Claisen-shmidt condensation in presence of base catalyst to give
chalcone derivatives (1a-l), which in next step were refluxed with hydroxylamine hydrochloride in acetic acid to yield Isoxazole
derivatives ( 2a-l1) respectively. (Scheme-1)

The formulas of the selected compounds were confirmed by the elemental analysis and their structures were determined by IR,
'H-NMR, and mass spectral data.
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3. Antibacterial Activity

It has been observed from the microbiological data that all compounds (1a-l) and (2a-l) were found to be mild to moderately
active against Gram positive and Gram negative bacterial strains. However the maximum activity was observed in compounds
(29),(1)),(11),(2¢),(29), (2k) against S.aureus. The significant activity was observed in compounds (1f),(1i),(11),(2a),(2f) against B.
megaterium. The maximum activity was displayed by the compounds (1b),(1d), (1k), (2e), (2i), against E.coli. The compounds
(2e), (1i),(1k), and (2I) were comparatively more effective against S. taphimurium.

4. Antifungal Activity

The antifungal data revealed that compounds were least toxic to the fungal strain. However mild activity was shown by the
compounds (1a),(19),(1)),(2¢c),(2f),(2h), against A.niger. The antibacterial activity was compared with standard drug viz.
Ampicillin, Amoxicillin, Norfloxacin, Penicillin and antifungal activity was compared with standard drug viz. Griseofulvin.

%\@/L)\N

(2a-1)

Scheme-1

5. Experimental section

Melting points were taken in open capillary tubes are uncorrected. IR spectra (cm-1) were recorded on Shimadzu-8400-IR
Spectrophotometer and , 1H-NMR spectra on Bruker spectrometer (300MHz) using TMS as an internal standard, chemical shift in
o ppm.

General procedure for the preparation of 1-[3’-(1”,3”-dihydro-1H-isoindol-2”-yl)phenyl] 3-aryl prop-2-en-1-one (1la - 1l):

A mixture of 1-[3"-(1”,3”-dihydro-1H-isoindol-2"-yl)phenyl]ethanone (1) (0.0211M), aromatic aldehyde (0.0232M) and sodium
hydroxide (0.0211M) in methanol was reflux for 6 — 8 hrs and monitors the reaction progress by TLC. After completion of
reaction cooled the reaction mixture to 25 — 30°C and filtered the precipitated solid and crystallized in methanol.
(E)-1-[3°~(1”,3"-dihydro-1H-isoindol-2"-yl)phenyl] 3-(2-chlorophenyl)prop-2-en-1-one (1b):

Yield = 74.5%, M P =193, IR (KBr): ¥ 3072,3041,3028 Ar-H str ,2928,2874,2845,2839 (Aliphatic —CH str.), 1664 (C=0
carbonyl), 1315 (C-N str.) cm™; *H NMR: & 4.70 (s, 4H, -CH,-N-CH,-), 6.8 — 7.50 (m, 12H, ArH), 7.76 (s, 1H, -CO-CH=C-),
8.20 (d,1H, -CH=C-CO-); Mass: m/z = 360.2 and 362.1, MF = C»5H;5CINO.

General procedure for the preparation of 3-(3-(isoindolin-2-yl)phenyl)-5-aryl-4,5-dihydroisoxazole(2a-1):

A mixture of Chalcones (1a-1) (0.01M), Hydroxylamine hydrochloride (0.02M) and sodium acetate (0.022M) in acetic acid was
reflux for 6 — 8 hrs and monitors the reaction progress by TLC. After completion of reaction, poured in ice cold water and filtered
the precipitated solid and crystallized in methanol.

3-(2-chlorophenyl)-5-[3’-(1”,3”-dihydro-1H-isoindol-2"yl)phenyl] isoxazole (2b):

Yield = 74.5%, M P =187, IR (KBr): ¥ 3030 (Ar-H str.), 2929, 2856,2825 (Alkane C-H str.), 1604 (Isoxazole C=C str.),
1573 (Isoxazole C=N Str.), 819 (Isoxazole N-O Str.), 750 (C-CI Str.) cm™ ; 'H NMR: 4.44 — 4.58 (d, 2H, isoxazole ring), 4.64 (s,
4H, Isoindoline ring), 6.66 — 6.89 (t, 1H, isoxazole ring), 7.19 — 7.91 (m, 12H, ArH); Mass: m/z = 375.1, 377.1 , MF =
C23H19C|N20

compd Ar Molecular M.P. Nitrogen %
no. Formula (°C) Calcd Found
1b 2CIPhCHO C,3H;15CINO 193 3.89 3.90
1c 3CIPhCHO C,3H;15CINO 195 3.89 3.86
1d 4CIPhCHO C,3H;15CINO 192 3.89 3.88
le 2,3-diCIPhCHO Cy3H;;CILNO 207 3.55 3.56
1f 2FPhCHO Cax3HigFNO 178 4.08 4.03
1h 4-CH;PhCHO CxH1NO 167 4.13 4.15
i 4-OHPhCHO CxH1gNO, 221 4.10 4.07
1j Thiophene C,H;NOS 146 4.23 4,22
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1k 3-OHPhCHO CxH1gNO, 225 4.10 4.07
1 4-(CHs),NPhCHO Ca5H24N,0 160 7.60 7.63
2b 2CIPhCHO Ca3H20CIN3 187 11.25 11.24
2d 4CIPhCHO Ca3H20CIN3 185 11.25 11.26
2e 2,3-diCIPhCHO Co3H19CloN; 195 10.29 10.30
2f 2FPhCHO CasHaoFN3 166 11.76 11.73
2h 4-CH;PhCHO Co4H23N3 179 11.89 11.86
2i 4-OHPhCHO Ca3H2:N30O 209 11.83 11.81
2] ThIOphene C21H19N38 159 12.17 12.19
2k 3-OHPhCHO CasHaoN,0, 211 7.86 7.82
21 4-(CHs),NPhCHO CasH25N50 173 10.96 10.97
Table 1: Physical properties
compd Antibacterial activity (zone of inhibition in mm) Antifungal
no. activity
Escherichia coli Staphylo Salmonella Bacillus Aspergillus
coccus aureus | taphimurium megaterium niger
la 14 09 10 12 18
1b 21 11 13 15 13
1c 16 17 12 14 10
1d 18 15 16 1 11
le 12 15 20 17 15
1f 16 14 15 22 12
1g 14 19 13 12 19
1h 11 13 12 14 13
li 10 10 18 18 10
1j 16 20 11 15 18
1k 21 12 22 13 13
U 14 19 13 20 14
2a 12 11 13 20 14
2b 14 14 16 12 13
2c 13 20 12 13 19
2d 11 12 13 15 15
2e 22 10 16 12 16
2f 13 10 12 16 19
2g 15 19 17 13 10
2h 12 13 15 14 19
2i 24 13 13 1 15
2j 17 12 15 10 11
2k 11 23 14 13 13
21 14 11 23 15 10
Amoxycillin 26 28 27 29 -
Ciprofloxacine 33 34 33 34 -
Chloramphenicol 18 20 19 19 -
Griseofulvin -- -- -- -- 20

Table 2: Biological activity

6. Conclusion

The present study leads to a convenient synthetic method for the synthesis of new compounds. Which shows significant
antibacterial and antifungal activity. Further investigation with appropriate structural modification of the above compounds may
result in therapeutically useful products.
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