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Abstract:

Synthesis of new antimicrobial drugs is the need of current era. This is because of drug resistance of bacteria
towards newly developed antibacterial, bacteria develop resistance like mutation, natural resistance, acquired
resistance. so in this paper new coumarin derivatives were synthesized, characterized & checked for antibacterial
activity for (Staphylococcus aureus, bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa). Synthesized
compounds shown antibacterial activity. This can be done through disk diffusion method, & checked zone of
inhibition. In this synthesis process simple acetylation like reaction were used.
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INTRODUCTION:

Coumarin (2H-1-benzopyran-2-ones) is a oxygen
containing fused heterocycles used in drugs and
dyes (1). Coumarin is a major class of naturally
occurring compound. However, the plant kingdom
constitutes a source of new chemicals, which may be
important for their potential use in medicine. (3).
They are the family of lactones containing
benzpyran skeletal framework that have enjoyed
isolation from plant as well as total synthesis in the
laboratory (4). Incarportion of diff. functional
groups into parent molecule it changes properties of
parent compound & convert it into more useful
content. Different heterocycles are important for
antimicrobial activity, these changes potency,
lipophilicity, polarity. N2, 02, S, containing
heterocycles have great work in chemistry, it gives
different activities like antimicrobial, antiviral,
anticancer. Coumarin reported as antibacterial, anti-
inflammatory, anti-tumor, antioxidant,anti-viral and
anti-bacterial.(4). One heterocycle coupled with
another it enhance the biological activity. Coumarin
are the flavonoids as a core unit & isolated from
natural sources & shows different biological
properties. (6) (2)

Drug resistance

Because of drug resistance there is increased
problem in infections produced by bacteria, fungi,
virus. Hence development & discovery of useful
anti-bacterial & fungal drug with novel MOA. Thus
it becomes urgent task for infection Disease research
program, to develop new antimicrobials. (8)
Pathogens have evolved several mechanisms to
neutralize antibiotics. (7) (19)

MATERIAL & METHODS:

Chemicals and instruments required

Synthetic / analytical grade chemicals were used i.e.
Resorcinol, Ethyl acetoacetate, Conc. H2S04, Conc.
HNOs,

Iron powder, conc. HCI, Pyridine, NaOH, acetic
anhydride, 4-bromo benzaldehyde, chloroacetic
chloride, Benzoyl chloride, 3,5 dinitro benzoyl
chloride.

Melting points were determined in open capillaries,
using Boitus melting point apparatus. IR spectra of
the compounds were recorded on Shimadzu IR
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Affinity FTIR spectrophotometer using KBr discs
and the values are expressed in cm-1. The 1H NMR
spectra of compounds were recorded on Bruker
Avance li 400 MHz NMR spectrophotometer using
DMSO/CDCI3 as an internal standard and the values
are expressed in 6 ppm. The elemental analyses of
the compounds were recorded on Elemental Vario
El lii, Carlo Erba 1108 Elemental analyzer. The
structures were confirmed by spectral and elemental
analysis. (18)

General procedure for Synthesis

Synthesis of 4 methyl, 7 hydroxy coumarin

Take 75 ml. of conc. H2SO4 in a 500 ml beaker,
stirred in external ice water cooling until the Temp".
of acid become about 5 % — 10 %. 18.5 gm of
resorcinol added to 22.5 ml. of ethyl acetoacetate
until a complete sol". was obtained. Then this sol".
was added slowly to H2SO4. In such a way that the
Temp'. does not rise above 10 °% & continued
stirring for %2 an hr. The mix. is poured into the
ice/cold water & the solid product is separated,
filtered out and dried. Then crude product was
recrystallized from ethanol. The resultant Yields:
83.05%, Melting point: 190 0C, Molecular Formula:
C10H803, Molecular Mass: 176.16 and Solubility:
Methanol, Ethanol, Pyridine, H2S04 etc.(9) (20)

Synthesis of 4 methyl 7 ethanoate coumarin (A)
Take 2 ml of pyridine in 100 ml beaker in which add
1.76 g of 4 methyl 7 hydroxy coumarin, dissolve
completely then add 1.10 ml of acetic anhydride. Stir
it for upto product does not obtaine. Wash with
water. Solid product collect & dry.

Synthesi of 4 methyl 7 benzoate coumarin (B)
Make (10 % w/v ) NaOH sol. 30 ml in add 2 g of 4
methyl 7 hydroxy coumarin mix it well in conical
flask then add 4 ml of benzoyl chloride, close flask
with . Shake vigorously 15-20 min. collect product,
wash with water & recrystallize by alcohol.

Synthesis of 4 methyl 7 chloroacetateate
coumarin (C)

Take pyridine: ether (2:1) in beaker add 2 g of 4
methyl 7 hydroxy coumarin, dissolve completely.
Add 3 ml of chloroacetyl chloride, mix it well &
collect solid product, wash it with water.

0
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Scheme of Synthesis:

CHy
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Fig. 1 Scheme of Synthesis.
Scheme for R groups:
CHg3 Acetic anhydried Gy
Benzoyl chloride
NN chloroacetyl chloride RN
o
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Fig.2 Scheme for R groups
Table no.1. Probable R groups.

Compound R

4 Methyl 7 Hydroxy  coumarin A COCH3
B COC6H5
C COCH2ClI

Mechanism of reaction:

o

B

H 0

H )
R 0l a O )k
OE-0 -0 -0y

Fig.3 Mechanism of acetylation of final products.

RESULT & DISCUSSION:
Characterization result of compounds:
4 methyl 7 hydroxy coumarin-

CHa

HO 0 o
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IUPAC NAME: 4 Methyl, 7 hydroxy- 2H- chromen-2-one

C10H803, Yellowish power (29.6 g,83.05% yield), m.p 185-190 %\ max.(EtOH)221 nm, R¢ 0.6, IR (v,cm™):
3369.16 (OH str.), 1750 (c=o str.),3010 (=C-H str.) 1669 (c=c str.), 1267 (C-O str. Ester)
IH NMR (CDCI3) & ppm: 7.8 (s,1H, Ar H), 7.6 (d, 1H, Ar H), 7.3(d,1 H. Ar H), 6.3(s, IH =CH), 2.35 (s,3H.Ar

CH3).
Compound A-
CH4
CH, s
0% ™o 0" 0

IUPAC NAME: 4 Methyl, 7 acetoxy- 2H- chromen-2-one

Ci13H1404, Brownish powder (0.753g, 32.04% yield), m.p 132-138%, A max (EtOH)253 nm, R¢ 0.7, IR (v,cm™):
1770 (C=0 str.), 3036 (=C-H str.), 1640 ( C=C str.), 1315 (C-O str.)
1H NMR (DMSO) 8 ppm: 7.9 (s,1H, Ar H), 7.7 (d, 1H, Ar H), 7.5(d,1 H. Ar H), 6.5(s, 1H =CH), 2.35 (s,3H.Ar

CH3) . 2.1(s, 1H COCH3)
™= CH,
[ m
0% ™o 0" o

IUPAC NAME: 4 methyl,7 benzoate- 2H- chromen-2-one

Compound B —

CisH1704, Whitish brown powder (2.8 g, 96.43% yield), m.p 90-95 %, A max (EtOH) 270 nm, R¢ 0.8, IR (v,cm™):
1760 (C=0 str.), 3010 (=C-H str.), 1668 ( C=C str.), 1325 (C-O str.)
1H NMR (CDCI3) & ppm: 6.5-7.9 -(s,1H, Ar H), (d, 1H, Ar H), (d,1 H. Ar H), (s, 1H =CH), 2.35 (s,3H.Ar CH3)

.2.1(s, 1H COCH)
CH,
cl
Je m
0¥ ™o 0~ o

IUPAC NAME: 4 methyl, 7 chloracetoxy - 2H- chromen-2-one

Compound C -

C13H1304Cl, Whitish brown (1 g , 36.10 % yield), m.p 150-155%, A max (MeOH) 250 nm, Rs 0.6, IR (v,cm™):
1723 (C=0 str.), 3081 (=C-H str.), 1612 ( C=C str.), 1312 (C-O str.), 852 ( C-Cl str.)

1H NMR (CDCI3) 8 ppm: 6.5-8.0 -(s, 1H, Ar H), (d, 1H, Ar H), (d,1 H. Ar H), (s, 1H =CH), 2.39 (s,3H.Ar CH3),
2.25(s, 1H COCH) 4.1 (cH-Cl)

Antibacterial activity:
Antibacterial activity checked against gram positive (Staphylococcus aureus, bacillus subtilis) and Gram-negative
bacteria (Escherichia coli, Pseudomonas aeruginosa)

Page 223
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This can be checked with disk diffusion method, in this bacterium grow on agar plate then disk deposited with
sample to be tested kept it 24 hr. then check zone of inhibition, i.e. no growth occur at where sample present.
Measured zone of inhibition with caliper (mm). Ciprofloxacin were used as standard antibacterial drug. All
compounds were screened for antimicrobial activity & found to exhibit significant activity. Samples are made in
DMSO as a solvent. Below table shows antibacterial activity of synthesized compounds compaired to
ciprofloxacin as a reference drug.(11) (14) (16).

Table no. 2. Antibacterial activity of synthesized compounds.

Compound Zone of inhibition (mm)
Gram positive Gram negative
S. aureus B. subtilis E. coli Ps. aeruginosa
A 10 9 11 9
B 9 8 9 7
C 5 6 9 6
Ciprofloxacin 20 18 21 19
Ampicillin 17 23 18 22
CONCLUSION: G.p.n 86-90 Department of Chemistry, S. N.
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substituted coumarins. The result of present study
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