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ABSTRACT

Two series of coumarin derivatives were synthesized by reacting respec-
tively various 7-Hydroxy chromene-2-one 1a-d with 3-(2-chlorophenyl)-5-
methyl isoxazole-4-carbonyl chloride and 3-(2, 4-dichl orophenyl)-5-methyl
isoxazole-4-carbonyl chloride to afford a novel biologically more potent
compound whichis substituted 2-oxo-2H-chromen-7-yl-3-(2-chlorophenyl)-
5-methyl isoxazole-4-carboxylate 2a-d and various substituted 2-oxo-2H-
chromen-7-yl-3-(2,4-dichlorophenyl)-5-methyl isoxazol e-4-carboxylate 3a-
d. All the synthesized products are evaluated for their antibacterial activity
against Escherichia coli, Bacillus cirroflagellosus and Salmonella typhi
and antifungal activity against Aspergillus niger, Rhizoctonia bataticola
and Penicillium. Characterisation of all the compounds has been done by
IR, *H NMR, MSand elemental analysis. All the compounds exhibited sig-
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nificant to moderate antifungal and antibacterial activities.
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INTRODUCTION

Amongawidevariety of heterocyclesthat haveex-
plored for devel oping pharmaceutically important mol-
ecules, coumarin and its derivatives represent one of
themost active class of compounds possessing awide
spectrum of biological activity!”. Many of thesynthetic
coumarin haveprovideto bediversebiological activi-
ties such as antitumor?3, antibacterial*®, antifungal
(8 anti-coagulant®, spasmolytic?, anti-inflamma:
tory™, anthelmintic3, diuretici*3. In addition, some
of thederivativesof coumarin area so used asadditive
tofood and cosmeticg™. Duetotheinteresting chemi-
cal andbiological propertiesof coumarinand deriva
tives prompted their synthesisin order to study their
biological and pharmacologicd activity. Fivemembered
heterocycleslikeisoxazoleshavefound wide applica
tion aspharmaceutica and agrochemical agents. Com-

pounds bearingisoxazolemoiety consst of variousbio-
logical applicationssuch asantitumor!¥, ana gesic,
antimicrobia*” and chemotherapy*@.

Literature survey reveal ed that when one biody-
namic heterocyclic system was coupled with another, a
moleculewith enhanced biological activity**? waspro-
duced. Thechemisgtry of theselinked biheterocydeshave
been thefascinating field of investigationinmedicina
chemistry asthey have been found to exhibit enhanced
biological profile?Y. Inview of the biological and me-
dicina activity of coumarin andisoxazolesandin con-
tinuation of our work on biheterocycles compound@,
it wasthought worth-whileto synthesisand investigates
theactivity of the compoundsinwhich coumarin moiety
hasbeen linked withisoxazole. Wereport inthis paper,
the synthesisand antimicrobial activity of varioussub-
stituted 2-oxo-2H-chromen-7-yl-3-(2-chlorophenyl)-
5-methyl isoxazol e-4-carboxyl ate and various substi-
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SCHEME1
TABLE 1: Physical congtant and spectr al data of compounds(2a-d) and (3a-d)
Compd. R R’ mp°C Yidd% IRcm™ 'HNMR &
3100(Ar-H), 2945(C-H from
CH3),1760(-O-C=0 of ester), 2.34(s, 3H, -CHy), 6.34-7.24(m, 5H, coumarin),
(29) H H 199 85 1740(lactone C=0), 1612 7.36-7.42(m, 4H, Ar-H)
(C=C),1625(C=N)
3180(Ar-H), 2950(C-H from  2.34(s, 3H, 4-CH3), 2.45(s, 3H, -CH3), 6.12(s,
(2b) H CH. 168 80 CH3),1765(-O-C=0 of ester), 1H, 3-H),6.83-6.84(d, 1H, 8-H), 6.89-6.92(dd,
8 1735(lactone C=0), 1610 1H, 6-H), 7.38-7.44(m, 4H, Ar-H), 7.45(d, 1H,
(C=C),1620(C=N) 5-H)
3110(Ar-H), 2955(C-H from  2.33(s, 3H, 4-CH,), 2.42(s, 3H, -CH3), 6.11-
(20 CH; H 215 82 CH,3),1750(-O-C=0 of ester), 6.13(d, 1H, 3-H),6.63(s, 1H, 6-H), 6.82(s, 1H, 8-
1735(lactone C=0), 1625 H), 7.32(dd, 1H, 4-H),
(C=C),1645(C=N) 7.43-7.47(m, 4H, Ar-H)
3080(Ar-H), 2940(C-H from 2.43(s, 3H, -CHy), 6.13(s, 1H, 3-H), 6.82-6.84(d,
(2d) H Ph 160 75 CH3),1760(-O-C=0 of ester), 1H, 8-H),6.88-6.91(dd, 1H, 6-H), 7.12-7.30(m,
1735(lactone C=0), 1620  5H, Ar-H),7.37-7.45(m, 4H, Ar-H), 7.46-7.47(d,
(C=C),1640(C=N) 1H, 5-H)
gOHQS(lA%?)g%“PC()C'F;"m 2.44(s, 3H, -CHs), 6.36-7.27(m, 5H,
B H H 211 80 3),1755(-0-C=0 of ester), coumarin).7.39-7.43(m, 2H, Ar-H),
1735(lactone C=0), 1617 7.45(s, 1H, Ar-H)
(C=C),1625(C=N) T
3100(Ar-H), 2965(C-H from  2.30(s, 3H, 4-CH3), 2.42(s, 3H, -CH3), 6.10(s,
(3b) H CH. 220 70 CH3),1765(-O-C=0 of ester), 1H, 3-H),6.80-6.82(d, 1H, 8-H), 6.85-6.88(dd,
8 1730(lactone C=0), 1615 1H, 6-H),7.35-7.38(m, 2H, Ar-H), 7.41(s, 1H,
(C=C),1630 (C=N) Ar-H), 7.45(d, 1H, 5-H)
3095(Ar-H), 2950(C-H from  2.88(s, 3H, 4-CH3), 2.42(s, 3H, -CH5), 6.12-
(30 CH H 163 82 CH,),1760(-O-C=0 of ester), 6.14(d, 1H, 3-H), 6.60(s, 1H, 6-H), 6.80(s, 1H,
3 1730(lactone C=0), 1612  8-H), 7.34(dd, 1H, 4-H), 7.36-7.39(m, 2H, Ar-
(C=C),1635(C=N) H), 7.43(s, 1H, Ar-H)
3100(Ar-H), 2945(C-H from 2.42(s, 3H, -CH5), 6.11(s, 1H, 3-H), 6.83(s, 1H,
(3d) H Ph 172 79 CH3),1755(-O-C=0 of ester), 8-H),6.90-7.01(dd, 1H, 6-H), 7.10-7.28(m, 5H,

1735(lactone C=0),
1610(C=C),1625(C=N)

Ar-H),7.32-7.34(m, 2H, Ar-H), 7.40(s, 1H, Ar-
H),7.45-7.46(d, 1H, 5-H)

tuted 2-oxo-2H-chromen-7-yl-3-(2,4-dichlorophenyl)-
5-methyl isoxazol e-4-carboxylate, inwhich both cou-
marin and isoxazoleisin onemoiety.

RESULT AND DISCUSSION

Inthepresent work, 7-hydroxy coumarinwere syn-

thesized by using Pechmann and Diusberg condensa-
tion method?*24, 7-hydroxy coumarin were prepared
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TABLE 2: Antibacterial screening resultsof thecompounds
(2a-d) and (3a-d)

Antibacterial activity zoneinhibition

comp. E.coli B.cirroflagellosus Salmonella typhi
(28) 16 15 17
(2b) 10 12 14
(2¢) 12 09 13
(2d) 14 10 12
(33) 15 14 10
(3b) 12 13 11
(30) 10 10 12
(3d) 12 08 09
Norfloxacin 28 25 30
DMSO -ve -ve -ve

-ve no antibacterial activity
TABLE 3: Antifungal screening resultsof the compounds
(2a-d)and (3a-d)

Antifungal activity

comp. A.niger R.bataticola Penicillium
(29) -ve +ve +ve
(2b) -ve -ve -ve
(20) +ve -ve +ve
(2d) +ve +ve +ve
(3a) -ve -ve +ve
(3b) +ve -ve -ve
(3¢c) +ve +ve -ve
(3do +ve +ve +ve
Griseofulvin  -ve -ve -ve
Control - +ve +ve +ve
+ve - Growth - - - No Antifungal activity, -ve - No growth- - - -

Antifungal activity observed

by using substituted resorcinol and different condens-
ing agentsi.e. ethylacetoacetate, ethyl benzoylacetate
and malic acid to obtained (1a-d). Compounds (1a-d)
was converted into sodium salt and then condensation
with 3-(2-chlorophenyl)-5-methyl isoxazol e-4-carbo-
nyl chloride and 3-(2, 4-dichlorophenyl)-5-methyl
isoxazole-4-carbonyl chloridein presence of pyridine
yielded compounds (2a-d) and (3a-d) respectively
(SCHEME 1). All the compounds where character-
ized by the analytical and spectroscopic methods
(TABLEY).

The IR spectrum of the compound 1b showed a
sharp peak at 3500cm? assigned to the OH stretch.
The peaks at 3015 and 2890 cm™* were due to aro-
matic and aiphatic C-H stretch. A strong absorption at
1675cm* was assigned to C=0 stretch. The peak at
1135cm™* was attributed to lactone stretch. The *H
NMR (8, DM SO-d,) spectrum of the compound 1b
showed abroad singlet at 10.45 for OH proton, two
sharpsinglet at 6 6.03 and 2.30 for C;H 4CH, protons

—= Pyl Peper

respectively. The aromatic protons at C, and C, ap-
peared asdoubletsat 6 7.52 and 6.60 respectively and
the protonsat C_ appeared at 6.8 asadoubl et of dou-
blet. The IR spectrum of (2b) and (3b) in KBr sug-
gested the absence of OH group at 3500cm™ and *H
NMR (5, DM SO-d,) spectrum of the compound (2b)
and (3b) showed absence of broad singlet at 6 10.45it
suggest that formation of product.

Antimicrobial activity

All the compounds (2a-d) and (3a-d) were
screened for their antimicrobid activity invitroat doses
of 100ug in 0.1ml of DMF against the bacteria Es-
cherichiacoali, Bacilluscirroflagel losusand Samondla
typhi using norfloxacin as standard and for their anti-
fungd activity invitro againg thefungi Aspergillusniger,
Rhizoctoniabataticolaand Penicillium using Griseoful -
vinas standard and DM F was used as culture medium
and the method empl oyed was cup-pl ate method?>241,
Thezoneof inhibition was measured in mm and com-
pared with standard drugs.

Theinvestigation of antibacterid screeningreveded
that compounds (2a, 2d, 3a) aremoderately activeto-
wards E. coli where as compounds (2a, 2b, 3a, 3b)
aremoderatdy activetowardsB. cirroflagdlosus, smi-
larly compounds (2a-c) aremoderately activetowards
Sdmondlatyphi. Restsof the compoundswereweskly
activetowardsdl thebacteria. Theinvestigation of an-
tifungal activity datareveled that compounds (2a, 2b,
3a) showsinhibitory effect against A. niger and com-
pounds (2b, 2c, 3a, 3b) showsinhibitory effect against
R. bataticola, smilarly compounds(2b, 3b, 3c) shows
inhibitory effect against Penicillium. Remaining com-
poundsareinactiveagainst al thefungusresult shown
INTABLES 2 and 3 respectively.

Experimental section

Mélting points(m.p.) weredetermined in open cap-
illary tube and are uncorrected. IR spectrawere re-
corded using aPerkin-Elmer 1600FT spectrometer at
aca. 5-15% solutionin DM SO-d, or CDCI, (TMSas
internal standard), GCM S was recorded on Perkin-
Elmer clarus 500 mass spectrometer. Thinlayer chro-
matography (TLC) wasperformed onsilicagel G for
TLC (Merck) and spotswerevisuaized by iodineva
porsor by irradiation with ultraviolet lights (254nm).
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Physical constants and spectral characterization data
of all thecompounds reported in this paper are sum-
marizedinTABLE 1.

Prepar ation of 7-hydroxy coumarin (1a)

A mixtureof resorcinol (30g), malicacid (25g) and
sulphuricacid (60ml) washeeted onan oil bath at 120°C
until theeffervescence ceased (about 2 hrs.). Thereac-
tion mixture was cooled and poured over excess of
crushed ice. The precipitation solid wasfiltered and
washed with cold water. It wascrystal lized from agque-
ousethanol. M.P. 226

Prepar ation of 7-hydroxy 4-methyl coumarin (1b)

A solution resorcinol (55g) in ethyl acetoacetate
(65ml) was added to concentrated sulphuric acid
(500ml) dropwisewith constant stirring at 0°C. The
reaction mixture was|eft overnight and poured over
ice. Theresulting solid wasfiltered, washed with water
and crystdlized from 60% ethanol. M.P. 185°C

Prepar ation of 7-hydroxy 5-methyl coumarin (1c)

A mixtureof orcinol (25g), malicacid (27g) and
sulphuric acid (50ml) wasrefluxed on awater bath for
2hrs. Thereaction mixture was cooled and poured over
ice. Theobtained solid wasfiltered and washed with
water. It was crystallized from ethanol. M.P. 245°C

Preparation of 7-hydroxy 4-phenyl coumarin (1d)

Toanice-cold mixtureof resorcinol (22g) and ethyl
benzoylacetate (38g), phosphoric acid (100ml) was
added slowly. Thereaction mixturewaskept at room
temperaturefor 24 hrs. It wasthen poured onice. The
precipitated solid wasfiltered and washed with water.
It wascrystallized from ethanol. M .P. 241°C

Prepar ation of 4-methyl-2-oxo-2H-chromen-7-yl-
3-(2-chlor ophenyl)-5-methyl isoxazole-4-car boxy-
late (2b)

7-hydroxy 4-methyl coumarin (0.1M) wasdissolved
inpyridine (0.3M) to this 3-(2-chlorophenyl)-5-methyl
isoxazole-4-carbonyl chloride (0.1M) wasadded with
congtant shaking. Thereaction mixturewasrefluxed for
1hr. and then poured on crushed ice and the pyridine
wasneutrdized by usngdil. HC| to obtained crude prod-
uct. Thesolid obtained wasfiltered, washed with water
and crystalized from 75% a cohol.

@Wu'c CHEMISTRY co—

Other compoundswere prepared thesimilar way

using substituted coumarin and 3-(2-chlorophenyl)-5-
methyl isoxazole-4-carbonyl chloride. Characterization
dataarepresentedin TABLE 1.
Compound (2b): Yield 80%, m.p.168°C, (And. Cdcd
for C, H,,CINO,: C, 63.73; H, 3.57; N, 3.54 Found,
C, 63.43; H, 3.18; N, 3.25%), 'H NMR: 2.34(s, 3H,
4-CH,), 2.45(s, 3H, -CH,), 6.12(s, 1H, 3-H), 6.83-
6.84(d, 1H, 8H), 6.89-6.92(dd, 1H, 6-H), 7.38-
7.44(m, 4H, Ar-H), 7.45(d, 1H, 5-H)

Prepar ation of 4-(4, 5-dihydr o-5-phenyl isoxazole-
3-yl) phenyl-3-(2,4-dichlorophenyl)-5-methyl
isoxazole-4-car boxylate (3b)

7-hydroxy 4-methyl coumarin (0.1M) wasdissolved
inpyridine (0.3M) to this 3-(2, 4-dichlorophenyl)-5-
methyl isoxazole-4-carbonyl chloride (0.1M) was
added with congtant shaking. Thereaction mixturewas
refluxed for 1hr. and then poured on crushed iceand
the pyridinewas neutralized by using dil. HCI to ob-
tained crude product. The solid obtained wasfiltered,
washed withwater and crystallized from 75% a cohoal .

Other compoundswere prepared thesimilar way
using subgtituted coumarinand 3-(2, 4-dichlorophenyl)-
5-methyl isoxazole-4-carbonyl chloride. Characteriza
tiondataare presented in TABLE 1.
Compound (3b): Yield 70%, m.p.220°C, (And. Cdcd
for C, H,,CI.NO.: C, 58.62; H, 3.05; N, 3.26 Found,
C,58.13; H, 2.78; N, 2.95%), *H NMR: 2.30(s, 3H,
4-CH,), 2.42(s, 3H, -CH,), 6.10(s, 1H, 3-H), 6.80-
6.82(d, 1H, 8H), 6.85-6.88(dd, 1H, 6-H), 7.35-
7.38(m, 2H, Ar-H), 7.41(s, 1H, Ar-H), 7.45(d, 1H,
5-H).
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