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ABSTRACT

We report synthesis of N'-(1-(4-hydroxy-2-oxo-2lieamen-3-yl)ethylidene)arylhydrazide by condensirar8tyl-4-
hydroxy-2H-chromen-2-one with arylhydrazides. Thracsures of synthesized compounds were charaetbrimy
FTIR, *H-NMR,**C-NMR and Mass Spectral Studies. The present mraetid was found to be effective in terms of
product yield. Some of the compounds synthesizegleshsignificant cytotoxic activity when testeditno.

Keywords: 3-acetyl-4-hydroxychromen-2-one, arylhydrazidegiragone, antimicrobial activity.

INTRODUCTION

A single molecule prepared by combination of twolaeuales with individual biological activity possesdsial
activity.[1]Substituted2H-chromen-2-one exhibit gqué biological and pharmacological activities asfangal[2],
anti-tumer[3], anti-HIV[4],CNS stimulants[5], antbterials,[6]anti-inflammatory[7] and anti-coaguis{8]
properties. Moreover, hydroxycoumarins, showed cxidant properties by preventing free radical igjly
scavenging reactive oxygen species [9] Hydrazohewsd anti-tubercular[10], anticonvulsant[11] artitamalerial
activity[12]. This class of compounds shows an esiee range of pharmacological properties espgcaaititumor
and anti HIV activities. [13-14]. Hydrazones andstituted hydrazones on the other hand, becaustheif
distinctive structural features and presence ofrethine group, continue to attract the attentiorthef medical
researchers [15-16].

Considering the above remarkable facts and phawtiaeéand industrial applications prompted us \totkesize,
characterize and assess antibacterial and antifusgavities of hybrid molecules of 3-acetyl-4-hgoty-2H-
chromen-2-one with aryl hydrazides

EXPERIMENTAL SECTION

All the chemical and solvents were of AR grade pased from S.D. fine chemical Ltdhe purity of the
compounds was confirmed by TLC and melting poineltMg points were determined in an open capiltabe and
are uncorrectedlhe C, H, N analysis of compounds were carriedbyumicrocombustion method using elemental
Analyzer "PERKINELMER" model No. 2400 at School Ghemical Sciences, North Maharashtra University,
Jalgaon. The molecular stoichiometry of each camgowas established on the basis of elemental sisdRy
spectra were recorded in Bruker'salpha ATR-FTIRcspphotometer. Th&H NMR (300 MHz) and*C NMR (70
MHz) were run on a Bruker Avance DPX-250 spectr@méh CDCk using tetramethylsilane as an internal
standard. Chemical shift values are givendiscale. Mass spectra were recorded on Finnigan 88 Mass
Spectrometer using methanol as mobile phase. o hiblogical screenings of the synthesized compsunere
tested against the bacterial species by agar ctipoohand fungal species by the poison plate method.
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General procedure for the synthesis of Schiff's B&s:

Aryl hydrazides are synthesized by treating aryeresvith hydrazine hydrate as per reported proce§ilir] 3-
acetyl-4-hydroxy-2H-chromen-2-one is prepared ersgpevious reported method.[18]N'-(1-(4-hydroxp@s-2H-
chromen-3-yl)ethylidene)arylhydrazide(3a-3f, Fig.®ere prepared by adding 3-acetyl-4-hydroxy-chroi2en
one(0.01 mole) and Aryl hydrazides(0.01 mole eaectgthanol (50 ml) and refluxing the mixture fothds. After
cooling, the products were crystallized from etHambe purity of each was checked by m.p. and TLRese were
characterized by IRHNMR,**CNMR  and mass spectral studies.
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(i) AcOH, (ii) POCl,, (iii) R-CONHNH, and (iv) EtOH
R= ()CgHs-, (b)4-CH;CgHy-, (¢) 4-CICgH -, (d) 4-BrCyH,-, (e) 4-CH;0CeH,-and (£)4-NO,CsH,-
Fig. 1

CHARACTERIZATION OF SYNTHESIZED SCHIFF'SBASES(3a-3f)

(2) N'-(1-(4-hydroxy-2-0x0-2H-chromen-3-y|)ethlylidene)lenzohydrazide(Ba)

Colour: Yellow; Yield: 87%; m.p. 17€ ; IR (cm™): 3600-2650 (3460,3280) (broad phenokig; angvne), 1708
(vc=0) Of lactone, 1678w-c) of arylhydrazides, 1610/¢-\) of imine, 1545 and 1490 aromati{c), 1360 {c.o)
phenolic-OH)HNMR: 52.62(S, 3H, imine —C),7.2-7.3(Ar-H), 15.5 (S,1H,0-H), 5.30(S,1H, NHENMR:
520.3 (imine-CH carbon), 90.10 for € 138-116 for aromatic carbons, 155.4 fot, ©63.2 for lactone carbon,
165.6 for ¢, and 163.4 for imine carbon, 163.2 for carbongrbon of arylhydrazides,Mass Spectra:
[M™]=323,CHN % for GgH14N,0,4. Analytical: C 66.72, H 4.32, N 8.60; Calculated6T.07, H 4.38, N 8.69.

(2) N'-(1-(4-hydroxy-2-oxo-2H-chromen-3-yl)ethylidene)4-methylbenzohydrazide(3b)

Colour: Yellow; Yield: 82%; m.p. 18C; IR (cm™): 3600-2650 (3450,3270) (broad phenoligangvar), 1700
(ve=0) Of lactone, 1670v¢-c) of arylhydrazides, 1620/¢-\) of imine, 1558 and 1498 aromatic:{c), 1350 {c.o)
phenolic-OH), *HNMR: 32.6(S, 3H, imine —CB), 52.38(S, 3H, —Ch), 8.1-7.4(Ar-H)38.1(dd 2H) and7.4(dd 2H)
assigned for para substituted aryl hydrazide moie$y5 (S, 1H, O—H), 5.30(S,1H, NHJCNMR: 520.0 (imine-
CHs carbon), 92.20 for ¥ 130-120 for aromatic carbons, 157.6 fdy 063.2 for lactone carbon, 165.8 fof, @nd
162.4 for imine carbon, 162.4 for carbonyl carbwinarylhydrazides, Mass Spectra: T¥337, CHN % for
Ci1oH16N20,4 Analytical: C 67.78, H 4.72, N 8.52; Calculated8z,85; H, 4.79; N, 8.33.

(3) N'-(1-(4-hydroxy-2-oxo-2H-chromen-3-yl)ethylidene)4-chlorobenzohydrazide(3c)

Colour: greenish Yellow; Yield: 88 %; m.p. I’ IR (cm™): 3600-2650 (3474,3273) (broad phenetig andvar),
1705 §c=0) of lactone, 1676v=o) of arylhydrazides, 1614v{-y) of imine, 1568 and 1500 aromati{c), 1346
(ve-o) phenolic-OH), *HNMR: 82.64(S, 3H, imine —Ch), 8.0-7.4(Ar-H)$8.0(dd 2H) and57.64(dd 2H) assigned
for para substituted aryl hydrazide moiety, 16.4 {8, O-H), 6.10(S,1H, NH)**CNMR: 520.0 (imine-CH
carbon), 84 for & 140-120 for aromatic carbons, 157.4 f8r §62.8 for lactone carbon, 177.2 fot, @nd 163.1 for
imine carbon, 168.8 for carbonyl carbon of aryltagides, Mass Spectra: [M357, CHN % for GgH13CIN,Oy
Analytical: C 60.38, H 3.6, N 7.42; Calculated:©,@; H, 3.67; N, 7.85.

(4) N'-(1-(4-hydroxy-2-oxo-2H-chromen-3-yl)ethylidene)4-bromobenzohydrazide (3d)

Colour: dark Yellow; Yield: 75 %; m.p. 190; IR (cm™): 3600-2700 (3500,3290) (broad phenoligs anaVam),
1710 §c=0) of lactone, 1694w:-o) of arylhydrazides, 1616v¢-\) of imine, 1572 and 1508 aromatic.{c), 1352
(ve-o) phenolic-OH), 'HNMR: 82.63(S, 3H, imine —C}), 8.7-7.3 (Ar-H),57.66(dd 2H) and7.44(dd 2H) assigned
for para substituted aryl hydrazide moiety, 16.5 {8, O-H), 6.30(S,1H, NH)**CNMR: 520.0 (imine-CH
carbon), 94 for € 140-120 for aromatic carbons, 156.8 fdr T63.5 for lactone carbon, 175.8 fof, @nd 162.8 for
imine carbon, 168.4 for carbonyl carbon of aryltagides, Mass Spectra: [M357, CHN % for GgH13CIN,Oy
Analytical: C 60.38, H 3.6, N 7.42; Calculated:©,@; H, 3.67; N, 7.85.

(5) N'-(1-(4-hydroxy-2-oxo-2H-chromen-3-yl)ethylidenéymethoxybenzohydrazi@e)

Colour: greenish yellow; Yield: 80 %; m.p. 2@8 IR (cm™): 3600-2660 (3500,3300) (broad phenolif angvat),

1708 §c=0) of lactone, 1686v-c) of arylhydrazides, 1608/£-y) of imine, 1566 and 1504 aromatie{c), 1347
(ve-o) phenolic-OH), *HNMR: 82.62(S, 3H, imine —Ch), 34.1(S, 3H, —OCHh), 8.1-7.2 (Ar-H),38.1(dd 2H) and
57.2(dd 2H) assigned for para substituted aryl hgidemoiety, 16.5 (S, 1H, O—H), 6.40(S,1H, NFfCNMR:
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520.0 (imine-CHcarbon), 93.8 for & 130-120 for aromatic carbons, 153.3 fdy ©60.2 for lactone carbon, 168.4
for C*, and 163 for imine carbon, 164 for carbonyl carbd arylhydrazides, Mass Spectra: ‘402, CHN % for
Ci1gH13BrN,O,4. Analytical: C 53.3, H 3.6, N 6.4; Calculated:C,338.H, 3.27; N, 6.98.

(6) N'-(1-(4-hydroxy-2-oxo-2H-chromen-3-yl)ethylidene))nitrobenzohydrazidaf)

Colour: brown; Yield: 74 %; m.p. 246; IR (cm™): 3600-2500 (3500,3280) (broad phenolig angvan), 1710
(vc=0) Of lactone, 1680v-c) of arylhydrazides, 1612/{-\) of imine, 1560 and 1500 aromati{c), 1352 {c.o)
phenolic-OH), *HNMR: 32.6(S, 3H, imine —Ck), 8.8-7.4 (Ar-H),58.8(dd 2H) and8.1(dd 2H) assigned for para
substituted aryl hydrazide moiety, 16.5 (S, 1H, ®-6440(S,1H, NH);*CNMR: 320.0 (imine-CH carbon), 88.8
for C?, 130-110 for aromatic carbons, 152.3 fot ©59.4 for lactone carbon, 166.2 fof, @nd 163.3 for imine
carbon, 164.2 for carbonyl carbon of arylhydrazjdbtass Spectra: [fj=368, CHN % for GgH13BrN,O,.
Analytical: C 58.3, H 3.3, N 10.9; Calculated:C,&8 H, 3.57; N, 11.44.

ANTIBACTERIAL ACTIVITY

Procedure:

The antibacterial activity was evaluated as pereidudier reported procedure [19, 20] selecting twam negative
cultures viz Escherichia coli, Salmonella typhnd two Gram positive cultures vi@taphylococcus aureus,Bacillus
subtilis The zone of inhibition in millimeter (mm) usingrze reader were recordetaple-1).

Table-1 Anti Bacterial activity

Compound Zone of Inhibition (diameter in mm)
E.coli | S.typhi | Saureus | B. subtilis
Penicillin 26 20 23 15
(3a) 18 6 8 8
(3b) 16 4 14 10
(3¢) 22 7 18 12
(3d) 20 5 16 10
(3e) 14 - 14 8
(3f) 23 12 20 12

ANTIFUNGAL ACTIVITY

Procedure: Poison plate method was adopted for evaluatiomtfumgal activity as described in earlier reported
work. [20,21]Aspergillus niger, Penicillium chrysogenum, Fusarimoneliforme, Aspergillus flavugere selected
as test fungal cultures.

Results were recordeddble-2) as moderate growth of fungt<), reduced growth of fungi+j and no growth of
inoculated fungi (-) antifungal activity.

Table-2 Anti-fungal activity

Compound Growth of Fungi
A.niger | P.chrysogenum | F.moneliforme | A. flavus
Gresiofulvin - - -
(3a) + + + +
(3b) + ++ + ++
(3¢) - + - +
(3d) - + + -
(3e) + + + +
(3f) - - - -

Moderate growth<+), Reduced growth+j and No growth (-) of fungi
RESULTS AND DISCUSSION

All the reactions were carried out by conventiomaéthods. Aryl hydrazide were prepared as per regort
procedure.[17] 3-acetyl-4-hydroxy-2H-chromen-2-avees prepared as reported earlier.[18] Purity tdrimediates
were tested by m.p. and TLC. The hydrozor8ss3f) were obtained by adding 3-acetyl-4-hydroxy-2Hechen-2-
one@) and aryl hydrazides and refluxing for 4 hrs ad-130°C.

Important peaks observed in lRINMR, *CNMR spectra of the compoun@a-3fare assigned with clarification in

the analytical data. The IR spectra of compoBaeBfshowed high intensity band observed at 1608-1612 ism
assigned to(C=N) vibration suggesting the formation of hydragoBroad weak band around 3500-3450" amd
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around 3300-3270 chare assigned for -OH and >NH respectively. The baind568-1490 cthis assigned to
v(C=C) of the aromatic ring. A high intensity barmthe region 1360-1346¢his assigned to phenoligC-O)
vibration. 1710-1700 citand 1694 -1678 ciffor lactone and hydrazide carbonyl stretching vibra

'H NMR spectradda-3f showed singlet for 3H around 2.6 ppm assigned tthyhgroup bonded to imino carbon.
Compound3e revealed a peak a@4.1 assigned to —OGHPeaks between 8.8-7ppm are assigned to aromatic
protons. A broad singlet around 16.5 ppm confirtres presence of 4-hydroxyl group. Double doublegromatic
region in"H NMR spectra &b-3f confirms Para substitution in aryl hydrazide maiety

¥CNMR showed peaks around163 ppm ascribed for inareon. Assignment given to other peaks observed in
'HNMR, ®*CNMR spectra and also molecular ion peaks in maestsa justifies the structures of compouBes3f.

The hydrazones synthesized were evaluated forbagterial and anti-fungal activity with differentrains of
bacteria and fungi. Results are shown in Table-d @able-2. All have shown lesser activity agaibstcoli,
S.aureus and B. subtilsompared with penicillin taken as standard. Théviagtof compounds3f was higher in
comparison and has also shown activity agansyphand fungi.

Antifungal activity observed againshspergillus species was encouraging in comparison wianicillium
chrysogenunandFusarium moneliformddowever, compound3f have reduced the growth of these organisms.
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