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ABSTRACT

Coumarins possess a number of biological activiilesanticoagulant, antimicrobial, anti-inflammatg analgesic,
antioxidant, anticancer, antiviral, antimalarial@tCoumarin belongs to a group as benzopyrones;iwtonsists of
a benzene ring joined to a pyrone nucleus. In thesgnt study, the thirteen new coumarin derivatiaes
synthesized and characterized by IR dHdNMR spectra. These newly formed Coumarin desieativere screened
for anti-inflammatory activity by carrageenan indut rat paw edema model and antibacterial activigaiast
Stophylococcus aureus as well as Escherichia goliup plate methodhe synthesized coumarin derivatives were
administered orally in the dose of 10 mg/kg. lbdenoand amoxicillin were taken as standard for anti
inflammatory and antibacterial activity respectiyelhe result of present investigation showed thatcompounds
7, 8 & 12 showed significantly (P < 0.001) inhibiti against Carrageenan induced rat paw edema, Huteaw
compounds(1-13) significantly (P<0.001) zone diibition against bacterial activity as compared ¢ontrol
group.

Key words: Synthesis of Coumarin derivatives, Anti-inflammatactivity, Carrageenan induced rat paw edema,
Zone of inhibition, Antibacterial activity.

INTRODUCTION

Inflammatory diseases are becoming common in agigety throughout the world. Recent studies irtdithat the
mediators and cellular effectors of inflammatioe anportant constituents of the local environmentuanors [1].
Inflammation in the body’s response to noxiousrguarious stimuli, characterized by warmth, rednefthe skin,
pain, swelling and loss of function. It is a pafthost defense mechanism. There are several tfast@rs that are
known to be involved in the inflammatory reactiswch as release of histamines, bradykinin and agtstdins

2.

Coumarins (2H-1-benzopyran-2-ones) are importaggex containing fused heterocycles used in drugsdyes
[3]. Coumarins be bound their class name to ‘cowuahe vernacular name of the Tonka beBip{eryx odorata
willd, Fabaceae)from which coumarin itself was isolated in 1820[%hey are the family of lactones containing
benzopyrone skeletal framework that have enjoyeltion from plant as well as total synthesis ia thboratory
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[5]. The incorporation group as a fused componetat parent coumarin alters the property of pareatntarin and
converts it into a more useful product [6]. Coumais plant flavonoids widely distributed in natufdatural
coumarins are known to have antidiabetic activit}, pnabolic antioxidant and hepato protectiveviteds [8].
Substituted coumarins derivatives have been regpdoidnave variety of biological activities. The @ot antibiotics
like Novobiocin, Coumaromycin and Chartesium araincarin derivatives. Recently, the interest on these
compounds has been revived owing to their useuasefscent markers in the biochemical determinaifa@mzymes.
Coumarin derivatives can be synthesized by oneid snethods as the Claisen rearrangement [9], iPegkiction
[10], Pechmann reaction [11], Witting reaction [18% well as the Knoevnagel condensation [13]. \[2gxies of
coumarins usually occur naturally as secondary bbuodita present in seed, roots and leaves of maagt @pecies
[14]. Microwave irradiation has since been provenbe extremely useful for promoting and simplifyintgany
condensation reactions which can be carried ot inosolvent and under solvent free condition. €sgence of this
work was synthesis of coumarin derivatives usingrawave irradiation in comparison with conventionathods.
These investigations have revealed their potentaisversatile biodynamic agent for example-3-hemgto
substituted coumarin and benzocoumarins of potfeitiarest as pharmaceuticals and photochromic ¢48§
Similarly various coumarin chalcones in the solvéme media exhibit high potency as antibacterigérda
[3].Introduction of fluoro and sulfonamide moieti@sto coumarin side chain hoping for an improvemeft
biological activity because incorporation of flumgito various heterocycles is known to influence biological
activity [16] and the sulfonamide moiety itself pesses important antibacterial [17] and antitunabivigy [18].
Specifically 1, 5 substituted benzothiazepine [48 well known compounds for diverse therapeutigatbperties
like antimicrobial [20], antihypertensive [21], calm channel blocker [22], blood platelet aggrematinhibitory
[23] and coronary vasodilatory effects [24]. In theesent study, we have evaluated the anti-inflatarpaand
antibacterial activity of some newly synthesizedmarin derivatives.

MATERIALS AND METHODS

Chemicals and instruments required

The chemicals are used as of analytical graddResorcinol, Ethylacetoacetate, CongSBy, 7-hydroxy-4-methyl
Coumarin, Conc. HNg) benzene, Iron powder, Ethanol, conc. HCI, PyadiNaOH, dil. HCI, acetic/ maleic/
succinic/ pthalic anhydride, Glacial acetic aciénbaldehyde, p-nitrobenzaldehyde, 4-bromo benzgttieh3,4-
dichloro benzaldehyde, dichloroacetyl chloride, yattbus potassium carbonate, chloroacetyl chloratdydrous
potassium carbonate and acetone.

All the melting points were determined in open Hages, using Boitus melting point apparatus, esged irfC.
The IR spectra of the compounds were recorded andlzu IR Affinity FTIR spectrophotometer using K8iscs
and the values are expressed in “citheH NMR spectra of compounds were recorded on Brédkemnce li 400
MHz NMR spectrophotometer using DMSO as an integtahdard and the values are expressedl ppm. The
elemental analyses of the compounds were recondétlemental Vario El lii, Carlo Erba 1108 Elemerdahblyzer.
The structures of synthesized compounds were coefirby spectral and elemental analysis.

Synthesis of 7-Hydroxy-4-Methyl Coumarin

Procedure: About 150 ml. of conc. 80, in a 500 ml beaker was stirred with external iceewaooling until the
temperature of acid become abouf@ — 10C. 37 gm of powdered resorcinol was added to 45ahlethyl
acetoacetate until a complete solution was obtaifibdn this solution was added slowly teS€),. In such a way
that the temperature does not rise aboi€ Ihd the stirring was continued for % an hour. fifieture is poured
into the ice/cold water & the solid product is seped, filtered out and dried. Then the crude peobduas
recrystallized from ethanol. The resultant Yiel®§%, Melting point: 192°C, Molecular Formula: HgOs
Molecular Mass: 176.17 and Solubility: Methanohé&tol, Pyridine, k50O, etc.

HO OH ﬁ ﬁ H3C
\
+ C C CH, H;SO,4
AVa Vi It
HsC O CHg N
HO @] (o)
Resorcinol Ethyl acetoacetate 7-Hydroxy-4-methyl Coumarin(1))
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Spectral characterization: The IR spectra (in KBr) 7-hydroxy-4-mrthyl Coumasghowed characteristic bands at
1678 cmt describes the lactone group (C=0), and at 343¥d=mcribes the hydroxyl group (-OH).

Synthesis of 8-nitro-7-Hydroxy-4-Methyl Coumarin

Procedure: The nitration of 7-hydroxy-4-methyl Coumarin usiegncentrated nitric acid and sulphuric acid 4@ 5
gave two nitro isomers i.e. 7-hydroxy-4-methyli8em Coumarin & 7-hydroxy-4-methyl-6-nitro Coumariin a
conical flask 7-hydroxy-4-methyl Coumarin (12 gmasudissolved in conc. .80, acid (100 ml.) and then keep the
flask in an ice bath. When the temperature inshie ftask is below °C, 20 ml of nitrating mixture (5ml of
concentrated nitric acid and 15 ml of concentratelphuric acid) taking care that the temperaturesdaot rise
above 10C. After the addition was completed, removed thsKlfrom the ice bath and keep it at room tempegatu
for an hour. The flask shaked occasionally durinig period and then poured with stirring in a beat@ntaining
crushed ice. The crude product filtered which migture of 6 and 8 nitro derivatives and washethwbld water.
Transfer the crude mixture in a conical flask contey ethanol and boiled. The residue is 6-nitroydthyl-7-
hydroxy coumarin, m.p 260-26’C. Concentrated the filtrate, and cooled in ankiagh, 8-nitro derivative soon
crystallized out. Recrystallized from ethanol ardlect 8-nitro-4-methyl-7-hydroxy coumarin, m.p 2856 °C.
Yields: 60%, Melting point: 255-258, Molecular Formula: eH-NOs Molecular Mass: 221.17.

CH;

CH, CH,
O,N
\ HZSO4 \ \
+ HNOg +
o N\ N N
HO © HO o~ "0  HO o o}
NO,

7-Hydroxy-4-methyl Coumarin (1) o
8-nitro isomer(2) 6-nitro isomer

CHj
X

HO o~ O

O2N ' g nitro isomer (2)

Spectral characterization: The IR spectrum (KBr) of 8-nitro isomer showed eu#eristic bands at 1726 ¢m
(lactone C=0), and at 3284 &rfOH).

Synthesis of 8-Amino-7-hydroxy-4-methyl Coumarin

Procedure: Iron powder (8 gm) was added portion wise withristg to a hot mixture of 8-nitro-7-hydroxy-4-
methyl Coumarin (4.4 gm, 0.02 moles) in ethyl aldot20 ml) and concentrated hydrochloric acid (3) ab reflux
temperature. After completion of the addition, ttefluxing was continued for 6 hours. Upon coolingvhite
precipitate formed, which was filtered off, washeith water, dried and recrystallized. Yields: 50¥Mglting point:
280°C, Molecular Formula: HoNO; Molecular Mass: 191.2, Solubility: Pyridine, 10% HgOH, DMF, DMSO
etc.

CHz CHj
X Reduction N
toHC + Ehanol G der
NN o 0
HO o "o HO
O,N NH,
8-Nitro-7-hydroxy-4-methyl Coumarin(2) 8-Amino-7-hydroxy-4-methyl coumarin (3
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Spectral characterization: The IR spectra showed bands at 3084* ¢amine -NH), broad band at 3287 ¢m
(hydroxyl -OH) and bands 1710 €rflactone -C=0).'H-NMR of 3 in DMSO showed signals of 2.45 ppm (3H, s,
CH,), bands at 7.0 - 7.6 ppm (3H, dds, aromatic pigjtand bands at 11.8 ( 1H, broad OH).

Synthesis of 6-methyl-2-substituted-8H-pyrano [2,-&] benzoxazol-8-ones

Procedure: To a solution of % synthetic compoun.42 gm, 0.002 mole) in pyridine (10 ml), an appiate acid
anhydride (0.002 mole), namely, acetic anhydridaleim anhydride, succinic anhydride and pthalicyalnide was
added. The reaction mixture was refluxed for 10reothe pyridine was distilled under reduced pressand the
residue was washed with water and dissolved inusodiydroxide solution (5%, 10 ml). The reaction tair was
filtered off and neutralized by dilute hydrochlogcid. The precipitate formed was filtered off, twag with water,
dried and recrystallized. (4-7). The compound4pb, 6, 7having yields of 52%, 67% 58% 82% respectively;
Melting point of > 300°C, 283°C, 260°C, >300°C respectively; Molecular Formulas werg@;NOs, C;4H,NOs,

C14H11NOs, CigH11NOs respectively; Molecular Mass were 215.2, 271.23.24, 320.0 respectively and Solubility
in DMF, DMSO.

CHy CH3
N _ .. Pyridine N
+ Acid anhydride —_4
N\ N
HO " o 0 o” o
NH,

N
8-Amino-7-hydroxy-4-methyl coumarin(3) R 4-7)

T

R=

-CHs (Acetic anhydride)
-CH=CH-COOH (Maleic anhydride)
-CH,-CH,-COOH (Succinic abhydride)
-CsH4-COOH (Pthalic anhydride)

4. 6-methyl-2-methyl-8H-pyrano [2, 3-e] benzoxazol8se
5: 6-methyl-2-propeonate-8H-pyrano [2, 3-e] benzox&zohes
6: 6-methyl-2-propanoate-8H-pyrano [2, 3-e] benzox&zohes
7 6-methyl-2-[p-benzoate]-8H-pyrano [2, 3-e] benzmie&ones
CHs CH,
\ \
N\ N
o) o "o o o~ o
>;‘N >;’N
H3C 4 HOOC-HC=HC 5
CHs CHj
\ \
N\ N\
o) o "o o 0~ "o
>;‘N >;N

HOOC-H,C-H,C 6 HOOC-H,Cq 7
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Spectral characterization: The IR spectrum of7) showed characteristic bands at 1624*¢@=N), 1693 cnt
(lactone C=0) and 3284 chfacid OH). TheH-NMR spectrum in DMSO(7) showed signals at 2.42 ppm (3H, s,

CH,), 6.14, 7.02 and 7.04 ppm (3H, sdd, Coumarin ms}to7.5-7.8 ppm (4 H, m, aromatic protons) and1a6
ppm (1H, broad OH).

Synthesis of 6-methyl-2-substituted-8H-pyrano [2,-8] benzoxazol-8-one

Procedure: To a solution of3 (0.42 gm, 0.002 mole) in glacial acetic acid (20,rahd the appropriate aldehyde
namely, benzaldehyde, p-nitrobenzaldehyde, 4-brbemzaldehyde, 3,4-dichloro benzaldehyde (0.002mebs
refluxed for 15 hours, cooled, poured into ice/cafater. The precipitate formed was filtered off aadrystallized.
(8-11)

HaC CHs
X Glacial acetic acid N
+ appropriate aldehyde ——
N N\
HO o0~ Yo 0 o 0
—N
NH >’ 8-11
3 R
R=
- CsHs (Benzaldehyde)

- CH4~-NO, (p-nitro benzaldehyde)

- C¢H4-Br (4-bromo benzaldehyde)

-CgH4-Cl, (3,4-dichloro benzal dehyde)

8: 6-methyl-2-benzayl-8H-pyrano [2, 3-e] benzoxazaies

9: 6-methyl-2-[p-nitro benzayl]-8H-pyrano [2, 3-e] mrxazol-8-ones

10: 6-methyl-2-[p-bromo benzyl]-8H-pyrano [2, 3-e] berazol-8-ones

11: 6-methyl-2-[3’, 4’-dichloro benzayl]-8H-pyrano [3;e] benzoxazol-8-ones

CH CHy
AN X
N\ N\
0 O 0] 0O O (o)
—N —N
8 9
H5Ce O,N-H,Cg
CH, CH,
X X
\ \
0 O (@] 0 O o)
—N —N
10 11
Br-H,Cg Cly,-H3Cq

The compounds &, 9, 10, 1lhavingYields 56% 82% 45%, 65% respectively; Melting point havirp2°C, 245
°c, 253°C, 220°C respectively; Molecular Formula having-8,;NOs, Cy7H1oN,0s, Ci7H10BrNO3, C7HsCNO;

respectively; Molecular Formula having 277.2822.28, 356.17, 346.16 respectively and Solubility DMF,
DMSO.
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Spectral characterization: The IR spectrum (KBr) showed characteristic bartd$625 cnit (C=N) and at 1720
cm® (lactone C=0)*H-NMR spectrum (DMSO) showed signal at 2.42 ppm,(8HCH3), at 6.13, 7.0 and 7.5 ppm
(3H, dds, coumarin protons) and at 11.5 ppm (1bathtOH).

Synthesis of 3-chloro-7-methyl-9H-pyrano [2, 3-e]énzo-1, 4-oxazine-2, 9-Dione

A mixture of 3 (0.44 gm, 0.002 moles), dichloroacetyl chloride2(tnl, 0.002 moles) and anhydrous potassium
carbonate (0.5 gm) in acetone (20 ml) was refluoedl,O hours. The reaction mixture was cooled amdred into
ice/cold water. The precipitate formed was filtereffl and recrystallized. Yields: 95%, Melting pair262 °C,
Molecular Formula: GHsCINO, Molecular Mass: 264.52, Solubility: Ethanol, CQRADMSO etc.

CHs CHj,
X K,CO 5 X
+ cCl,cHCcoCl =
N Acetone N
@) O o @) @)
HO
NH; NH
3 Cl 12
(6]

Spectral characterization: The IR spectrum of12) showed characteristic bands at 3284*dixH), 1720 cnit
(lactone C=0) and 1624 ¢hiNHCO).

Synthesis of 7-methyl-9H-pyrano [2, 3-e] benzo-1;@xazine-2, 9-Dione

Procedure: A mixture of 3 (0.44 gm, 0.002 mole), chloroacetyl chloride (Orh¥, 0.002 mole) and anhydrous
potassium carbonate (0.5 gm) in acetone (20 ml) nefisxed for 3 hours, cooled then the reactiontorix was
cooled and poured into ice/cold water. The preaipitformed was filtered off and recrystallized. Wge 85%,
Melting point: 285°C; Molecular Formula: GHoNO, Molecular Mass: 230.1, Solubility: Ethanol, CRCDMSO
etc.

s HsC
N K,COs X
+ CICHCOCI ——>
N Acetone N
O @) O O O
HO
NH, NH
3 13

O

Spectral characterization: The IR spectrum of (13) showed characteristic baatd3284 crit (NH), 1726 crit
(lactone C=0) and 1620 ¢h{NHCO). The’H-NMR spectrum in DMSO showed signal 2.42 ppm (3HCH),
6.15, 7.0 and 7.5 ppm (3H, sdd, Coumarin protond)ad 11.7 ppm (1H, broad, NH).

Biological Evaluation
In view of varied biological importance of diffeteseries of coumarin derivatives, it is felt worttile in evaluate
them for possible activities. The newly formed $ysized compounds were screened for anti-inflammatod
antibacterial activity.

Animals and Treatment

Healthy male rats (Wistar albino) of 4-8 weeks aldre selected after physical and behavioural vedeyi
examination from Institutional Animal House of Roth Institute of Ph. Sciences, Berhampur, Orissd. Al
experiments involving animals complies with theiehstandards of animal handling and approvedniyitutional
Animal ethics committee (IAEC Regd. No: 926/ab/GBECSEA). The weight range was fall within + 20% fudé
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mean body for each sex at the time of initiationreatment. The animals were kept in polypropyleages (six rats
per cage) and maintained on a standard laboratetyadd water ad libitum. They were housed in arcanditioned

room with 12:12 h light and dark cycle at leastay grior to experiment. The room temperature (al23€C) and

humidity (about 60%) were controlled automatically.

Anti-inflammatory activity

The compounds were tested for anti-inflammatoryvagtby Carrageenan induced rat paw oedema mazi [
Inflammation was induced by injecting 0.05 ml of T#rageenan suspension subcutaneously into thplantar
region of the left hind paw and 0.05 ml of salineswnjected into the sub plantar region of theh&fd paw for all
groups. Albino rats of either sex were divided idt® groups of six animals each. One hr. prior tmgeenan
injection, the groups Il to XV treated with new @oarin derivative (1 to 13) administered 10 mgRYISO was
given to group-l used as carageenan treated coatmlstandard drug Ibuprofen (5mg/kg) was admirgsteo
group-Il. All the doses were administered orallyntiinflammatory activity was evaluated by measgrin
carageenan induced rat paw oedem before carag@geared and after carageenan injection of timerirals £
2" and & hour using Plethysmometer. The percent increapawfoedema volume [26, 27] was determined™at 1
2" and & hrs after induction of inflammation.

The percent inhibition of paw oedema volume is waled using the formula,

Percent inhibition = | __ Yi

x 100

C

Where, ¥= Average increase in paw volume in groups testi#d test compounds.
Y .= Average increase in paw volume in control

The results and statistical analysis of anti-inflaatory activity of Ibuprofen and the compoundseddsire shown in
tables [28, 29].

Antibacterial activity

The antibacterial activity of newly synthesized @wuins was conducted against Gram positive baciezia
Stophylococcus aurewend Gram negative bacteria iEscherichia coliby using cup plate methofB0, 31, 32]
Amoxicillin was employed as reference standardampare the results. Nutrient broth was used fomptieparation
of inoculation of the bacteria and nutrient agaswsaed for the screening methods.

Each test compound (5 mg) was dissolved in dimethighoxude (DMSO) (5ml) at a concentration of 1p@@ml.
amoxicillin solution were also prepared at a comegion of 1000 pg/ml in sterilized distilled wateill the
compounds were tested at a concentration of 0.085Mlug) and 0.1 ml (100 pg) level and DMSO usedh as
control. The solutions of each test compound, obrand references standards (0.05 and 0.1 ml) adoed
separately in the cups and the plates were kepstuibdited for at least 2 hours in refrigeratorattow diffusion of
the solution properly into nutrient agar mediumtridish were subsequently incubated at $C:for 24 hours.
After incubation, the diameter of zone of inhibitisurrounding each of the cups was measured watihétp of an
antibiotic zone reader. All the experiments wengied out in triplicates and compared to control.

Statistical analysis

Results were expressed as the Mean + standardregans (S.E.M.). The comparison of data within geowas
performed by the analysis of variance using ANO\4tt Significant difference between control andegixpental
groups was assessed by Dunnett’s test. A probaleNel of less than 1 % (P < 0.01) was considaigdificant.
The statistical analysis was made by using Systat 7
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RESULTS AND DISCUSSION

Table 1: The Melting Point, % of yield, molecular brmula, molecular mass of new synthesized compounds

Comp. No. | Melting Point | Yield (%) | Molecular formula | Molecular mass
1 192 85 GeHsOs 176.17
2 25E 6C C10H/NOs 221.1%
3 28C 50 CioHoNG;3 191.2
4 >300 52 GoHNOs 215.2
5 283 67 G4H/NOs 271.22
6 260 58 GsH1:NOs 273.24
7 >300 82 GsHuNOs 320.0
8 23z 56 C17H11NG; 277.2¢
9 24~ 82 C17H10N20s 322.2¢
10 253 45 G7/H10BrNG;s 356.17
11 253 65 G7HCoNO; 346.16
12 262 95 GoHsCINO, 264.52
13 285 85 GoHgNO, 230.1

Table 2: The Elemental analysis of new synthesizedmpounds.

Compound No. | Elemental Analysis % (Calculated/founyi
C H N

1 68.18 / 66.52 4.54/4.81 0.00/0.14
2 51.29/48.83 3.21/3.39 6.3/6.8
3 62.8/62.21 4.7/3.47 6.32/6.11
4 66.9/64.12 3.97/3.41 6.52/6.3]
5 61.9/53.73 2.71/3.61 5.2/6.0
6 61.00/54.5 4.0/3.4 5.1/6.2
7 57.2/54.7 3.58/3.44 4.38/6.31
8 73.6/72.65 3.97/3.82 5.95/6.1¢
9 63.35/63.29 3.10/3.71 8.8/9.05
10 57.3/50.29 2.81/3.61 3.93/4.17
11 58.9/52.1 2.6/3.58 4.04/5.92
12 54.52/53.21 3.23/3.5 5.3/6.3
13 62.6/45.31 3.9/3.8 6.0/5.4

Table 3: Effect of coumarin derivatives (1-13) on %of inhibition after 1%, 2@ and 3% hour in 1% Carrageenan-induced rat paw oedema

Compound % of inhibition
After 1 hr After 2 hr After 3 hr
1 2.52+ 0.06¢ 5.4€+ 1.76¢ 13.22+0.87(
2 1.37+0.098° 4.6+ 1.260 8.7E+1.38]
3 1.25 +£0.165 6.3+1.793 27.88 + 1.499*
4 3.67 £0.023 8.41+242 11.97 £ 1.52f
5 - 3.97£0.254 7.21+1.583
6 - - 2.87+1.618
7 6.2E+0.8¢ 11.08+1.92 39.7+ 1.75¢*
8 8.7E+ 0.54% 14.7:+ 0.764 42.£42.213*
9 - - 3.1+£2.425
10 - - 1.7+ 1.983
11 2.1+0.879 8.65 +0.893 13.82 +1.487
12. 11.25+0.781*| 22.63 +0.223*F  49.33 + 1.5431*
13 3.84+0.55¢ 7.12+0.C 12.21+1.25]
Ibuprofen 20.8 + 0.342 35.7 £ 1.994 57.14 £ 1.769
Control - - -

All values were represented as Mean + SEM, Wher&; \Dunnett’s test were used for testing the sigaifce difference in variable that passed.
The threshold of Statistical significance was $étR < 0.01 and ** P < 0.001 versus control.

The anti-inflammatory activity of the some newhyn#lyesized Coumarins has been evaluated by usinggesman-
induced rat paw oedema method [33, 34]. These ttoewounds (7, 8 and 12) showing significantly fithdn (P <
0.001) after three hrs of carrageenan inductior fEsults of the evaluation have been viewed biyngakbuprofen
as the standard drug and were representdélite 3. The compound 12 showed maximum antiiflammatorgaff
on time dependant study and this may due to theepiee of chlorine at 3 positions, methyl at 7 posit on the
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aromatic ring of the coumarin respectively. It vedso observed that the compound 7 & 8 carrying gieioup at 6
positions respectively, showed moderate activitye Thitial phase is due to the release of histapseeotonin and
kinin in the first hour after the administration cérrageenan, a more pronounced second phaseilmitatl to
release of bradykinin, prostaglandin and lysosoiifee later phase is reported to be sensitive to mbdhe
clinically effective anti-inflammatory agents [38}4

Table 4: Antibacterial activity of Coumarin Derivatives

Compounds | Zone of inhibition (in mm)
S. aureus E. coli

1 16 +1.29* | 18+1.91*
2 17 #1.93* | 20+1.43**
3 17+£1.74* | 18+1.21*
4 18+£1.87* | 16+ 1.54*
5 16 +1.06 ** 17+£1.3*
6 19+1.21* | 16 +1.76 **
7 19+139* | 17+1.09*
8 17 +£1.21* | 18+1.23*
9 18+1.65* | 19+1.98*
10 21+1.26* | 21+1.65**
11 23+1.43* | 24+1.43*
12 22 +1.6* 27 +1.54 **
13 17+£1.04* | 17+1.61*

Amoxicillin 29+1.32 36 +£1.43

All values were represented as Mean + SEM, Wherg; Dunnett’s test were used for testing the sigmifce difference in variable that passed.
The threshold of Statistical significance was s$étR < 0.01 and ** P < 0.001 versus control (Amoitiin).

The derivatives were merely active against bactehiech support the role of Coumarins as defensompmounds.
All the compoundg1-13, 45, 46 and 47have been evaluated for their antibacterial agti&gainstStaphylococcus
aureus (Gram positive) andescherichia coli (Gram negative), using agar cup-plate method. Eselts Showing
Significant zone of inhibition (P < 0.001) as comgzhwith Amoxicillin (standard). The antibacteradtivity results
were presented iffable 4. In particular, compound4l & 12 possessed maximum activity which may due to
presence of chlorine on aromatic ring of Coumar@ihier compounds also showed mild to moderateigctiv 0.1

ml concentration level on all organisms.

CONCLUSION

The result of present study indicates that Compdiih@G,HgCINO,) possess maximum anti inflammatory as well
as antibacterial activity among all new synthesipeaiducts of coumarin. However further studies re@eded to
establish molecular mechanisms, which are resplenfsibthese biological activity.
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