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ABSTRACT

A series of some substituted (E)-1-(1-hydroxynaphthalen-2-yl)-3-phenyl prop-2-en-1-oneshave been synthesized by
microwave assisted Slica- HisPO,catalyzed green Crossed-Aldol condensation of 1-hydroxy-2-acetylenaphthone
and substituted benzaldehydes. These chalcones were characterized by their physical constants and spectral data.
From IR and NMR spectra, the spectral frequencies of vCOs-cis and s-trans, deformation modes of vCHip, vCHop,
vCH=CHop and vC=Cop(cm*), 6H and 6C of «, # and CO (ppm) of synthesized chalcones were correlated with
Hammett substituent constants, F and R parameters. From the results of statistical analyses the effects of
substituents on the group frequencies have been discussed. The antimicrobial activities of all chalcones have been
studied using Bauer-Kirby method.

Keywords: Solvent-free synthesis, UV spectra, IR spectra, NSfectra, Hammett correlations, Antimicrobial
activities

INTRODUCTION

Chalcones(1, 3-diarylpropinones) are natural suogts found in a number of plantsor syntheticallgparedand
their derivatives are important intermediates igamic synthesis [1-4].These are main precursotisdrbiosynthesis
of flavonoids[5]. They have been reported to possesrious pharmacological activities likeanticaf@é,
antimalarial[8], antiplasmodial[9], anti-inflammaypl0], antitubercular[11], cytotoxic[12], antidegzent[13],
antibacterial[14], antiHIV[15], antifouling[16], ypanocidal[17], leishmanial[18], gastroprotectivé],lmodulation
of nitric oxide production[20] and so on. Additidlya some of chalcone derivatives have been foumdhhibit
several important enzymes in cellular systems, sisckanthine oxidase[21] and protein tyrosine léf]. These
compounds are valuable synthons for the preparaifofive and six membered ring systems[23] as veall
intermediate in the synthesis of many pharmacdsf®4). Because of their varied pharmacologicaivitgt and
synthetic utility, much attention has been paidi¢velop newer strategies for the synthesis of sochpounds. In
addition compounds are of a high interest due #&rthse as starting materials in the synthesis eéres of
heterocyclic compounds[25]like isoxazole, quinofies, thiadiazine, benzodiazepine, benzothiazipine,
benzofuranones, tetrahydro-2-chromens[26] flavoekes Moreover, these are important intermediatesnany
addition reactions of nucleophiles due to inducidarization of carbonyl group at the a-positidihese finding
explain the significant interest of scientist ifstparticular group of compounds. Several stratefpe the synthesis
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of these systems based on the formation of carbdmea bond have been reported. Among them thetdatdol
condensation and Claisen-Schmidt condensation atilupy prominent positions. The main method foe th
synthesis of Chalcones is Claisen- Schmidt condiemsin the presence of aq. alkaline bases[27] @atignal
methods present several hurdles, such as toxiememgwaste disposal problem, strong acidic orcbesinditions
and low selectivity makes these methods environallgnhazardous. In this respect solvent phase sgighunder
microwave irradiations [28-31]is considered as fm@ndly alternative. Under the frame work of “Gree
Chemistry” we have developed an environmentally igrensynthesis of Chalcones by condensing 1-(1-
hydroxynaphthalen-2-yl)ethanoneand substituted ddehydes using microwave irradiation in the presenf
SiO-H3PQy[28, 32, 33]as catalytic amount. The structurethefvarious synthesized compounds were assigned on
the basis of UV, IR'H-NMR, *C-NMR, mass spectra and elemental analysis. Thespaunds were also screened
for their antibacterial activity.

MATERIALS AND METHODS

General

All the chemicals involved in the present invedtiigia, have been procured from Sigma-Aldrich and &rdk
chemical companies. Melting points of all chalcohase been determined in open glass capillarieSWNTEX
melting point apparatus and are uncorrected. Thesplttra of all the chalcones, synthesized, haee becorded
with ELICO-BL222 spectrophotometek.{x nm) in spectral grade methanol solvent. Infrangeictra (KBr, 4000-
400 cm-1) have been recorded on AVATAR-300 Foutiansform spectrophotometer. The NMR spectra were
recorded in Bruker AV400 NMR spectrometer operatingd00 MHz has been utilized for recordittd NMR
spectra and 100 MHz f6!)CNMR spectra in CDGlsolvent using TMS as internal standard.

General procedure for preparation ofsubstituted (E)-1-(1-hydroxynaphthalen-2-yl)-3-phgiprop-2-en-1-ones
An appropriate equi-molar quantities of 1-(1-hydnoaphthalen-2-yl)ethanone(2 mmol), substituted bktehydes
(2 mmol) and Si@HsPQ, (0.5 g) [28, 32, 33] were taken in a 50 mLborasdlker and closed with lid. The mixture
has been subjected to microwave irradiation at 55@W6-12 minutes in a microwave ovedcheme ) (Samsung,
Microwave Oven, and 100-700 W) and then cooledotinr temperature. After separating the organic layién
dichloromethane the solid product has been obtaimedvaporation. The solid, on recrystallizatiothwbenzene-
hexane mixture gives glittering product. The intducatalyst has been recycled by washing withlethgtate (8
mL) followed by drying in an oven at 100 °C for Hmd reused for further reactions. The analyticah d#
chalcones are presentedTiable 1.

(0] H
OH (o} OH (o} H
CH2 Si02ZH3PO4
_—
+
MW, 550W H

X=H, 4-Br, 2-Cl, 3CI, 4Cl, 4-F, 4-CH3, 2-NO,, 4-NO,

Scheme 1. Synthesis of substitute&)-1-(1-hydroxynaphthalen-2-yl)-3-phenylprop-2-en-lenesusing silica-phosphoric acid catalyzed
aldol condensation between 1-hydroxy-2-acetyl naphélene and substituted benzaldehydes

Table-1. Analytical and physical constant of substited(E)-1-(1-hydroxynaphthalen-2-yl)-3-phenylprop-2-en-1ene

Entry X M. F. M.W. | M.P. (°C) Mass (m/z)
1 H CaH160, 290 123 290[M], 257,197,184, 171, 143, 131, 103
2 4-Br | GHiBro, | 369 122-123 | 369[M, 335,273,208,197, 184, 180, 171,167,154,143,78
3 2-Cl | GHi,CIO, | 324 105-106 | 324[N, 326[M**]291, 273, 197, 184, 171, 165, 143, 137, 143, 13%, 111, 34
4 3-Cl | GeHi,CIO, | 324 103-104 | 324[N,326[M**] 291, 273,197, 184, 171, 165, 143, 137, 143, 134, 111, 34
5 4-Cl | GHi:CIO, | 324 88-89 324[M, 326[M**] 291, 273, 197, 184, 171, 165, 143, 137, 143, 13%, 111, 34
6 4-F GoH17FO, 308 90-91 308[M), 275, 273,197, 184, 171, 149, 143, 121, 108, 95
7 4-CH; | CoHoiO, 304 96-97 304[M, 273, 271, 197, 184, 171, 145, 143, 117, 104, 91
8 2-NG, | CyH1iNO4 335 80-81 335[M, 302, 273, 197, 184, 176, 171, 148, 143, 135, 482
9 4-NO, | CyH1/NO, 335 72-73 335[M, 302, 273, 197, 184, 176, 171, 148, 143, 135, 482
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RESULTS AND DISCUSSION

Spectral linearity

In the present study the spectral linearity of cbhaes[1l, 28-33, 34, 35] has been studied by evatpahe
substituent effects on the group frequencies. Bsgaed group frequencies of all chalcones like \d¥ absorption
Amax(Nm), carbonyl stretchegCOs-cis and strans, the deformation modes of vinyl part Gt ofplane, in-plane,

CH=CH and >C=Ceut ofplanes(cm), the vinyl hydrogen and chemical shisipm) of Hy, Hg, Cao, G ,CO are

assigned and these frequencies are correlated weittous substituent constants, Swain-Lupton’s[36é{kd
Rparameters.

UV spectral study
The measured absorption maxim&.& nm) of these K)-1-(1-hydroxynaphthalen-2-yl)-3-phenylprop-2-eroies
are presented iable 2 These values are correlated with Hammett suiestitconstants and F and R parameters

using single and multi-linear regression analydisd, 3, 4, 5, 23-28]. Hammett correlation invalyithe group
frequencies and absorption maxima, the form oHammett equation employed is

A =po + . (D)

Table-2: UV-Vis Ama{nm) and infrared spectral data ¢, cm™®), NMR chemical shifts §, ppm)of substituted €)-1-(1-hydroxynaphthalen-
2-yl)-3-phenylprop-2-en-1-ones

Entry X uv IR THNMR EC NMR
Mmax | COlag | COctrang | CHp CHy | CH=CH, | C=C; | H. Hp CO Gt
1 H 302.36| 1677.47 16254 1112.27 811|63 1024|54 0.137 7.91| 8.35 188.2] 122.716 136.[8
2 4-Br | 311.78] 1633.72 1573.04 1119.19 794l64 1G61[2569.77| 7.96] 8.27 190.88 121.J1 138J29
3 2-Cl | 299.04] 1670.80 1620.98 1088.69 814/28 1031.570.72| 6.74] 7.44 179.86 121.90 141[43
4 3-Cl | 31850 1697.54 1635.51 111815 75041 1@356549.72| 6.68] 7.89 179.49 116.17 13071
5 4-Cl | 32951 163178 1581.6B 1112.b3 817|82 1@68|5564.24| 7.32| 7.83 18956 123.84 137/70
6 4-F | 330.38] 1644.7 157199 111408 79467 1058.9%76.72| 7.71] 829 18798 123.34 136)58
7 4-Me | 338.67| 1625.99 157391 1114B6 79853 1660.8584.43| 7.32] 7.84 177.43 122.59 140/83
8 2-NQ, | 295.89| 162599 1521.84 1111.00 869]90 106664 7374.7.33| 8.38] 189.44 12556 138.f8
9 4-NO, | 345.48| 1624.06 157391 112257 856[39 1080/14 0869.6.83| 8.33] 188.48 120.80 135.51

wheré,is the frequency for the parent member of the seflibe results of statistical analysis [1, 28-38,3b] of
valueswith Hammett substituent constants, F andrpeters. The result of statistical values shawhable 3.
The Hammett constants(r= 0.903) andc” (r=0.907)are correlated satisfactorily. The rerimmjnHammett
substituent constants and parameters were failedrielation. This is due to weak filed, resareand inductive

effects of the substituents it is predicting thactévity on the absorption maximum. This is evideith resonance
structure shown ifrigure 1.

OH :OE9

X

CHj

Figure-l:Resonance structure

The multi regression analysis of these frequenafeall ketones with inductive, resonance and Swaimupton’s
[36] constants produce satisfactory correlationswvadent in equations (2 and 3).

Amax(NM) = 315.518(+12.283) -15.351(+5.268)20.873(+7.94%x (2)
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(R=0.932,n =9, P > 90%)
(M) = 314.075(+12.317) —8.401(+2.681)F -11.81%58)R @)
(R=0.928, n =9, P > 90%)

IR spectral study

The carbonyl stretching frequencies (Bnof s-cis ands-trans isomers of present study are presente@ahle. 2,
and the corresponding conformers are showhigure. 2. The stretching frequencies for carbonyl absorptice
assigned based on the assignments made by HayBirmntbns [37] fors-cis ands-trans conformers at 1690 and
1670 cn', respectively. These data have been correlatéu Mammett substituent constants and Swain-Lupton
constants [36]. In this correlation the structusggmeter Hammett equation employed is as showmeiridilowing
equation:

Vv =po + Vo .4
Wherev is the carbonyl frequencies of substituted systam vy is the corresponding quantity of unsubstitued
system;c is a Hammett substituent constant, which in pgleciis characteristics of the substituent angs a
reaction constant which is depend upon the natitieeareaction. The results of single parametatisttcal analysis
of carbonyl frequencies with Hammett substituemstants of thes-cisconformers(r=0.900)and"(r=0.903)were
correlated satisfactorily. Remaining Hammett cansind F& R parameters has shown poor correlatian.
satisfactory correlation was found fetrans conformers, the frequency of Qihave shown satisfactory correlation
with R parameter however remaining Hammett submstitgonstant and F parameter has shown poor diorelais
due to weak polar, inductive and Field effect & Hubstituents. Deformation modes of IR frequencyCfHopand
CH=CHyhas shown no satisfactory correlation with all Hagtinsubstituent constants and F & R parameteis. It
evident that incapability of polar, inductive, flehnd resonance effect of the all substituent. &lsebstituent. This
failure in correlation is due the conjugation betwehe substituent and the carbonyl group in cinls@s shown in
Figure 1. C=Cout of planehas shown satisfactory correlation witfr=0.901). The remaining Hammett substituent
constants and parameter F and R gave poor coarldtie to the conjugation between the substitusditiae vinyl
group in chalcones the result of statistical analyalues are shown ifiable-3. In view of the inability of some of
the o constants to produce individually satisfactoryretations, it was thought that worthwhile to seelltiple
correlations involving eitheo, and o, constants or Swain-Lupton’s [36], F and R paramset&he correlation

equations for gis, strans anddeformation modes are given in equations (5-16).

VCO,ao(Cm™)= 1650.64(+21.641)- 4.775(+46.266) 4.891(+56.290): ..(5)
(R=0.905, n=9, P >90%)

VCO,qo(CM™)=1656.818(+20.462)-11.285(+44.324)F+18.539(+42)R92 (6)
(R=0.922, n=9, P >90%)

VCOs yans(CMTY)=1598.422(+26.057)-52.065(+55.767)88.773(+67.77 B A7)
(R=0.933, n=9, P >90%)

VCOsyans(CMT)= 1607.086(+24.638)-64.693(+53.369) F-17.148(+38)R .(8)
(R=0.944,n'=9, P > 90%)

VCH,y(cmi?)= 1114.098(7.621) -7.107(+16.298)6.748(+19.822p ..(9)
(R=0.922, n =9, P > 90%)

VCHiy(cm?) = 1111.752(+7.187) -4.791(15.568) F -11.632(854) R ..(10)
(R=0.930,n =9, P> 90%)

VCHep(cmi?) = 811.632(+27.391)+ 20.017(+58.56§)37.848(+71.24 B .(11)
(R=0.922, n=9, P>90%)

VCH,p(cm®)= 806.711(27.050) +20.386(+58.595) F +10.211(288) R .(12)
(R=0.914,n =9, P > 90%)

VCH=CHy,(cm™)=1044.514(+14.465)+15.956(+30.935P1.375(+37.6 25 ..(13)
(R=0.931, n=9, P>90%)

VCH=CH,,(cm™)=1041.036(+13.042)+18.268(+28.251) F-25.622(+26)3% .(14)
(R=0.946,n=9, P> 90%)

VC=C,y(cm?)= 569.433(+23.650)-38.430(+50.562F .930(+61.51 Wr ..(15)
(R=0.929, n=9, P > 90%)

VC=C,y(cm?)= 562.125(+23.637)-20.837(+51.202) F —11.195(+BB)R (16)

(R=0.925,n=9, P>90%)
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Table-3:Results of statistical analysis of Ultra \ilet absorptionsgmax M), infrared v(cm™) COs-cis COs-trans CHip, CHop, CH=CHop,
C=Cop, NMR chemical shifts Ha, HB, CO, Ca and Cp (8, ppm)of substitutedE)-1-(1-hydroxynaphthalen-2-yl)-3-phenylprop-2-en-1-
oneswith Hammett constantss, ¢*, 6, , 6r and F and R parameters

Frequency Constants r | p S n Correlated derivatives

Amax(NM) 0.903| 315.398 -11.145 16.88 4-Br, 3-Cl, 4-GF,4-CH;, 2-NG,, 4-NO,

0.917 | 314.232 -5.579 17.08 4-Br, 3-Cl, 4-GIF,4-CH;, 4-NG

0.823| 318.790 -13.893 16.97 H, 4-Br, 2-Cl, 134aC|, 4-F,4-CH, 2-NG,, 4-NO,
0.802| 310.212 -19.286 16.89 H, 4-Br, 2-Cl, 1343CI, 4-F,4-CH, 2-NQ, 4-NG,
0.808| 315.897 -5.678§ 17.27 H, 4-Br, 2-CICI34-Cl, 4-F,4-CH, 2-NG;, 4-NG,
0.801| 311.291 -10.05f 17.11 H, 4-Br, 2-GCI34-Cl, 4-F,4-CH, 2-NQ, 4-NG,
0.900| 1646.200 12.049 28.62 H, 4-Br, 2-Cl, 343C|, 4-F,4-CH, 4-NG,

0.903| 1646.40 17.756 27.35 H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 4-NO,

ol 0.876| 1649.87 -5.11 28.90 H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 2-NG,, 4-NG,
0.803| 1648.99 5.385 28.91 H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 2-NG,,4-NG,

VCOs—cis(C ml)

a,a [m|n|g |2 |%|a

olo[o[N[o|w|o[F][A[S

OO |©O|o|v|v|v|v|o|lo|wv|wv|©|O|m|o|a|o|lo|v|D|N

OR

F 0.827| 1653.96 -15.556 28.640 H, 4-Br, 2-QCI34-Cl, 4-F,4-CH, 2-NO,, 4-NG;
R 0.822| 1630.7§ 20.90¢ 28.344 H, 4-Br, 2-C|,134€Cl, 4-F,4-CH, 2-NO,, 4-NG,
VCOkyrang(CNMT") c 0.826| 1590.79 -28.571 36.512 H, 4-Br, 2-Cl, 342Cl, 4-F,4-CH, 2-NO,, 4-NG;
G 0.802| 1586.64 -1.454 37.881 H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 2-NQ;, 4-NG,
G 0.783| 1604.50 -4.3577 35.722 H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 2-NG;, 4-NG,
0.815| 1580.42 -33.389 37.232 H, 4-Br, 2-Cl, 342Cl, 4-F,4-CH, 2-NQ,, 4-NG,
0.842| 1609.72 -60.743 34.265 H, 4-Br, 2-QCI34-Cl, 4-F,4-CH, 2-NO,, 4-NG;
0.702| 1585.64 -3.579 37.875 H, 4-Br, 2-Cl|,134CClI, 4-F,4-CH, 2-NG;, 4-NG,
vCHip(Cm'l) 0.834| 1113.83 -7.333 10.082 H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 2-NQ;, 4-NG,
0.844| 111352 -8.703 9.328 H, 4-Br, 2-Cl, 3-@iCl, 4-F,4-CH, 2-NO,,4-NG,
0.798 | 1115.15 -6.636 10.271 H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 2-NG;, 4-NG,
0.712| 1111.64 -6.013 10.334 H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 2-NQ;, 4-NG,
0.80% | 1113.5¢ | -2.111 | 10.3% | 9 | H, 4-Br, 2-Cl, 3-Cl, 4-Cl, 4-F,4-CHs;, 2-NO,, 4-NO,

0.902| 1110.14 -10.62F 9.98 H, 4-Br, 3-Cl,144cF,4-CH, 2-NO,, 4-NO,
vCHop(cm'l) 0.806 | 810.92 7.410 37.58 H, 4-Br, 2-Cl, 3-CC44-F,4-CH, 2-NG,, 4-NO,

0.815| 813.04| -11.166 37.41
0.811| 805.69| 17.373 37.41
0.815| 818.55| 35.778 36.92
0.81z | 805.1¢ | 18.03¢ | 37.37¢

0.804| 813.46 5.935| 37.64
0.813| 1055.4Q -7.861 20.12
0.731| 1055.60 -15.272 18.63
0.821| 104786 17.449 19.84
0.823| 1050.02 17.449 19.73

H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 2-NG,, 4-NG,
H, 4-Br, 2-Cl, 343C|, 4-F,4-CH, 2-NG,, 4-NG,
H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 2-NG,, 4-NG;
H, 4-Br, 2-Cl, 3-Cl, 4-Cl, 4-F,4-CHs, 2-NOy, 4-NO,
H, 4-Br, 2-Cl, 343C|, 4-F,4-CH, 2-NG,, 4-NG,
H, 4-Br, 2-Cl, 342C|, 4-F,4-CH, 2-NG,, 4-NG,
H, 4-Br, 2-Cl, 342Cl|, 4-F,4-CH, 2-NG,, 4-NG,
H, 4-Br, 2-Cl, 343C|, 4-F,4-CH, 2-NG;,, 4-NG,
H, 4-Br, 2-Cl, 343C|, 4-F,4-CH, 2-NG,, 4-NG,

SN[ OO
RIEEREE

[Ce]

VCH=CHy(cm?)

[N
|||

o|m|§ |29 |9,)a|m[7 |2 ]|9]a ||| |2 |9]a |o|7N|S

0.73z | 1044.9( | 24.17. | 19.27. | 9 | H, 4Br, 2-ClI, 3-Cl, 4Cl, 4F 4CHs, 2-NO,, 4NG;
0.84( | 1047.0¢ | 29.45: | 18.68t | 9 | H, 4-Br, 2-Cl, 3-Cl, 4-Cl, 4F,4CHs, 2-NO,, 4-NG,
VC=Cp(crmY) G 0.901| 559.330 -16.385 32595 |7 H, 4-Br, 2-Cl, 342Cl, 4-F,4-CH
o 0.822| 558.411] -16.99f 31.813 |9 H, 4-Br, 2-Cl, 343C|, 4-F 4-CH, 2-NO,, 4-NO,
5 0.839| 570.676 -37.876 31.617 |9 H, 4-Br, 2-Cl, 345C|, 4-F 4-CH, 2-NO,, 4-NO;
or 0.784| 556.151 -3.956 33.088 |9 H, 4-Br, 2-Cl, 343CI, 4-F 4-CH, 2-NO,, 4-NO,
F 0.814| 563.85] -18.258 32.709 |9 H, 4-Br, 2-QLI34-Cl, 4-F,4-CH, 2-NO,, 4-NO,
R 0.80 | 555.21¢ | -6.82% | 33.01< | 9 | H, 4Br, 2-Cl, 3-Cl, 4Cl, 4F 4 CHs, 2-NO,, 4NG,
5Hu(ppm) G 0.722] 7420 -0309 0471 9 H,4-Br, 2-Cl, 3-CICK 4-F,4-CH, 2-NO;, 4-NO,
i 0.823] 7.391| -0.195 0474 9 H, 4-Br, 2-Cl, 3-CICH4-F,4-CH, 2-NO;, 4-NO,
5 0.76: | 7.53¢ | -0.44¢ | 0.47C | 9 | H, 4-Br, 2-CI, 3-Cl, 4Cl, 4-F,4CHs, 2-NO,, 4-NO,
or 0.67¢ | 7.39¢ | 0.1 | 0.48 | 9 | H, 4-Br, 2-Cl, 3-Cl, 4Cl, 4-F,4CHs, 2-NO,, 4NO,
F 0.809] 7.442| -0.181 048] |9 H, 4-Br, 2-Cl, 3-@IC|, 4-F 4-CH, 2-NO, 4-NO,
R 0.705] 7.351| -0.094 0483 |9 H, 4-Br, 2-Cl, 3-@ICI, 4-F 4-CH, 2-NO;, 4-NO,
5Hy(ppm) 5 0.704] 8074 | -0.005 0349 9 H,4-Br, 2-Cl, 3-CICH4-F,4-CH, 2-NO,, 4-NO,
i 0.820| 8.086 | -0.135 0.344 9 H, 4-Br, 2-Cl, 3-CICH4-F,4-CH, 2-NO;, 4-NO,
5 0.70z | 8.08(_| -0.01¢ | 0.34C | 9 | H, 4-Br, 2-Cl, 3-Cl, 4-Cl, 4-F,4CHs, 2-NO,, 4NO,
ox 0.601 | 8.10¢ | 0.181 | 0.34 | 9 | H, 4-Br, 2-Cl, 3-Cl, 4Cl, 4-F,4CHs, 2-NO,, 4NO,
F 0.813] 8.07 | 0.173] 0.346 |9 H, 4-Br, 2-Cl, 3-GICI, 4-F.4-CH, 2-NO, 4-NO,
R 0.704] 8.050| -0.095 0.348 |9 H, 4-Br, 2-Cl, 3-@IC|, 4-F 4-CH, 2-NO;, 4-NO,
5CO(ppm) s 0.902| 191123 0089 2.116 |7 4-Br, 2-Cl, 3-Cl, 4&F 4-CH 2-NO,
i 0.887| 191.085 0570 2.095 |9 H, 4-Br, 2-Cl, 3-GCH4-F,4-CH, 2-NO,, 4-NG;
5 0.833| 190.687] 1234 2.098 |9 H, 4-Br, 2-Cl, 3-GCK4-F,4-CH, 2-NO,, 4-NO,
or 0.83¢ | 190.61! | -2.86¢ | 2.02¢ | 9 | H, 4-Br, 2-Cl, 3-Cl, 4-Cl, 4F 4 CHs, 2-NO,, 4-NG,
F 0.786] 190554 1529 2.07f |9 H, 4-Br, 2-Cl, 345C|, 4-F,4-CH, 2-NO,, 4-NQ,
R 0.806] 190.901 -0.974 2.090 |9 H, 4-Br, 2-Cl, 34=Cl, 4-F,4-CH, 2-NO;,, 4-NO,
5C.(ppm) s 0.902| 123237 -2.563 3.256 |8 H, 4-Br, 2-Cl, 4€CF,4-Ch, 2-NO,, 4-NG,
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G 0.904] 123.124 -3.003 2.98 6 H, 4-Cl, 4-F,4;CHNG;, 4-NO,
o) 0.802| 123.03§ -0511 3.377f |9 H,4-Br, 2-Cl, 34CI, 4-F,4-CH, 2-NO,, 4-NG,
Or 0.901| 122533 -1.750 3.360 |8 H, 4-Br, 2-Cl, 44F ,4-CH;, 2-NO,, 4-NO,
F 0.807 | 122.50¢ | 0.89¢ | 3.251 | 9 | H, 4-Br, 2-Cl, 3-Cl, 4-Cl, 4-F,4-CHs, 2-NO,, 4-NO,
R 0.902| 122.05 -3.313 3251l |9 H, 4-Br, 2-Cl, 34=Cl, 4-F,4-CH, 2-NO,, 4-NG,
5Cs(ppm) c 0.801| 137.361 -0.18d 3.406 |9 H,4-Br, 2-Cl, 34CI, 4-F,4-CH, 2-NO,, 4-NG,
G 0.837| 1372720 -0.685 3.38Y |9 H, 4-Br, 2-Cl, 34CI, 4-F,4-CH, 2-NO,, 4-NG;
o) 0.821| 137.816 -1.321 3.39 9 H, 4-Br, 2-Cl, 34CI, 4-F,4-CH, 2-NO,, 4-NO,
ORr 0.718] 137.890§8 3.090] 3.344 |9 H, 4-Br, 2-Cl, 3-CCH4-F,4-CH, 2-NO,, 4-NG;,
F 0.80z | 137.84" | -1.34C | 3.38¢ | 9 | H, 4-Br, 2-Cl, 3-Cl, 4-Cl, 4-F,4-CHs, 2-NO,, 4-NO,
R 0.819| 137.924 24300 3.338 |9 H, 4-Br, 2-Cl, 343G|, 4-F,4-CH, 2-NO,, 4-NG,
OH o) H

=

[
S-Cis

Figure-2:The s-cisand s-transconformers of substituted E)-1-(1-hydroxynaphthalen-2-yl)-3-phenylprop-2-en-lenes

'H NMR spectral study

The 'H NMR spectra of synthesized chalcones were redorie deuteriochloroform solutions employing
tetramethylsilane (TMS) as internal standard. Tigaads of the ethylenic protons were assigned ftheir spectra.
They were calculated as AB or AA' or BB' systenmspestively. The lower chemical shifts(ppm) obtditfier Ho
and higher chemical shifts (ppm) obtained fgrikithis series of ketones. The vinyl protons gineAB pattern and
the B-proton doublets were well separated from the dgyoé the aromatic protons. The assigned vinyltqro
chemical shift$(ppm) of all ketones were presented in Table 2.

In nuclear magnetic resonance spectra, the prototh®*C chemical shifts § depends on the electronic
environment of the nuclei concerned. The assigned wproton chemical shifts (ppm) have been cotelawith
reactivity parameters using Hammett equation irfohe of

Log d = Log 6p + po .. (A7)
Wheré, is the chemical shift of unsubstituted ketones.

The assigned Hand H proton chemical shifts (ppm) are correlated widtiioqus Hammett sigma constants. The
results of statistical analysis [1, 2, 3, 4, 5,283-are presented in Table 3. The obtained alletations has shown
not satisfactorilyfor I and Hfor all Hammett substituent constant and F & R paters for both the proton

chemical shifts and is due to the reasons statedrlier and the conjugative structure shownigufe 2.

Application of Swain-Lupton [36] treatment to thelative chemical shifts of Hand H with F and R values is
successful with resonance, inductive and fail Witk R parameter generates the multi regressiontemsa(18-21).

SH,(ppm) = 7.547(0.352) -0.443(+0.752)+0.068(+0.914)x ..(18)
(R=0.932,n =9, P> 90%)

H, (ppm) = 7.421(+0.348) -0.213(+0.754)F -0.139(+@)R .(19)
(R=0.912, n=12, P>90%)

SHg(ppm) = 8.108(+0.250) -0.005(+0.5%%)0.180(+0.6 76)x ..(20)
(R=0.911, n = 12, P > 90%)

SHg(ppm) = 7.998(+0.251) + 0.159(+0.544)F-0.061(+0 YR 9 .(21)

(R=0.912,n =12, P>90%)
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3C NMR spectral study

Spectral analysts, organic chemists and scierftistg, 3, 4, 5, 23-28] have made extensive study’GfNMR
spectra for a large number of different ketones siyiene’s. The assigned vinyl,,GC; and carbonyl carbon
chemical shifts values are presented in Table-5he Tesults of statistical analysis are given in l&a.
TheCOchemical shifts(ppm) gave satisfactory cofi@ia with Hammett substituent constant$0.902) the
remaining Hammett substituent constant, paramé&tarsd R has shown poor correlation. The chemidgéisgjppm)

of C, carbon with Hammets(0.902), ¢* (r=0.904), or(r=0.901) and R(0.902) were satisfactory correfatio
Remaining Hammett, constants, F parameter were fails in correlatidtis is due to inductive and field effect of
the substituents; this is stated earlier with t&onance conjugative structure shown in Figurde Gchemical
shifts (ppm) of all ketones gave shown no sattefgacorrelation with All Hammett substituent coasts and F and
R parameters..

The Swain Luptons’ [36] parameter correlations wsatisfactorily obtained within these carbon cheinahifts and
the regression equations are given in (22-27).

SCO(ppm) = 190.255(+1.507)+1.041(+3.282)2.756(+3.91%x .(22)
(R=0.933,n =9, P> 90%)

SCO(ppm) = 190.447(+1.501)+1.371(+3.252)F -0.684183)R .(23)
(R=0.936, n = 9, P> 90%)

3C.(ppm) =122.754 (+2.514)-0.638(=5.354)L.816(+6.53% .(24)
(R=0.911,n =9, P > 90%)

§C,(ppm) =122.003(2.360) + 0.142(+5.111)F - 3.2838%%)R ..(25)
(R=0.922, n = 9, P> 90%)

5Cy(ppm) =138.282(+2.496)-1.113(+0.035)+ 2.975(+6.49Y) ..(26)
(R=0.922, n =9, P > 90%)

5Cy(ppmM)=138.195(+2.418) — 0.819(+5.224)F +2.261(+8)80 .27)

(R=0.920,n =9, P> 90%)

Antimicrobial activities

Antimicrobial research over the past 50 years g focused on meeting medical needs to treattiofexcdisease
caused by life threating pathogens. Inspite ofntr@duction of a varietyof antibacterial agentsnnltiple unrelated
drug classes, resistance continues to emerge. fdrenaceutical field must respond to these clinitalllenges by
bringing forward a stream of new agent with prongsantibacterial activity against bacteria, advgesaof these
agents include their higher predictability for sess, well defined biomarkers, shorter clinicallsiiand shorter
duration of therapy leading to fewer long time safeoncerns. Antibacterial drug discovery remainsraportant
opportunity for the pharmaceutical sector.

An antimicrobial is a substance that kills or iritéibthe growth of microorganisms such as bactdtiagi or
protozoan. These include host defense mechanidmes,lacation of infection, and the pharmacokinetiod a
pharmacodynamics properties of the antibacteriaitimdicrobial drugs either kill microbes (microbidai) or
prevent the growth of microbes (microstatic). Disotantsare antimicrobial substances used on norgliobjects
or outside the body. Antimicrobials include nottjastibiotics but synthetically formed compoundswas|. They
are exhibit versatile biological activities amonghigh Antifeedent[38], Antbacterial[39], Antiulcer[40],
Antifungal[41], Antioxidant[42], Antivasodilatoryfd], Antimitotic[44], Antimalarial[45], Antileshmaui[46], Anti-
inflammatory[47], Chemopreventive[48], Cardiovascul disease[49], Anticancer[50], Cytotoxic[51],
Antiprolifirative[52], Antiviral[53], Anti—HIV[54], Antimycobacterial[55], Antifibrogenic[56],
Antitrichomonal[57], Cytotoxic and anti-Trypanosoonazi[58], Immune-modulatory[59], Physiological
oxidation[60], Antiplatelet[61], Antimicrobial[62] Anticancer[63], Antitubercular[64], Inhibition o€hemical
mediators release[65],Inhibition of tyrosinase[6@hhibition of leukotriene E67] Inhibition of aldose
reductase[68], Antimutagenic[69], Antipyretie[7@nxiety and tension[71], Antiplaque activities &sal prevents
dementia[72-80], Inhibition of lipid peroxidatiorl[§ Anti-allergic[82], Anticonvulsant[83],Antihyp&znsive[84],
Antinocicepative[85F, Plantgrowthregulator[86], Antipepticulcer[87], Idasis Potentiation[88], Animal
toxins[89, 90],Nitric oxide inhibition[91], Thronelvibition[92], Anti-histamin activity[93], Antiplasmdial[94],
Antidepresent[95], Antifouling[96],Anti trypanociff7], Antigastroprotective[98], Arthropodicid@], Anti-
infective agents[100], Anti-diabetic effects[10Anti fibrogenic activities and modulation of P-gbmrotein-
mediated multi-drug resistance[102], Skin carcemagis[103] and Anti filarial[104]activities havedn cited in
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literature. Number of chalcone derivatives ha® dsen found to inhibit several important enzymeseéllular
systems, including Xanthine oxidase[105], Epoxigidrblase[106]and Quinone reductase [107]activitis® have

been cited in literature.

Antibacterial sensitivity assay

Antibacterial sensitivity assay was performed udfiidpy-Bauer [108] disc diffusion technique. In &aketri plate
about 0.5ml of the test bacterial sample was spusédrmly over the Solidified Mueller Hinton agasing sterile
glass spreader. Then the discs with 5mm diametelerog of Whatmann No.1 filterpaper, impregnatec wiite
solution of the compound were placed on the mediging sterile forceps. The plates were incubate@4ohours
at 37C by keeping the plates upside down to preventtilection of water droplets over the medium. Afpd
hours, the plates were visually examined and thmdter values of the zone of inhibition were meadufriplicate
results were recorded by repeating the same proeedu

Table-4: The Zone of inhibition(mm) values of antbacterial activity of substituted (E)-1-(1-hydroxynaphthalen-2-yl)-3-phenylprop-2-

en-1-ones
Zone of Inhibition (mm)
S.NO. Substituents Gram positive Bacteria Gram negative Bactgria
B.subtilis | M.luteus | Saureus | E.coli | P.aeruginosa

1 H - 8 7 8 8

2 4-Br 8 8 9 - -

3 2-Cl 7 10 7 7 7

4 3-Cl 7 7 - 7 7

5 4-Cl 8 7 - -

6 4-F 8 7 8 7

7 4-CH 7 - 9 8 7

8 2-NG, 8 7 6 7 8

9 4-NO, 7 7 7 7 8
Standar | Ampicillin 14 15 14 16 15
Control DMSO - - - -

PLATE-1

PLATE-4

PLATE-3
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PLATE-9 PLATE-10

The antibacterial screening effect of synthesizbdlaones is shown itfrigure-3.(Plates 1-10). The zone of
inhibition is compared usingable-4and the clustered column chart is showirigure-4. A very good antibacterial
activity has been possessed by all substituenthe@microorganisms in general. All the compoundsastd good
activities onB.subtilisspecies except H,4-F and 4-Cl. The substituent 8h6iIvn good activity againd.luteusand

H, 4-Br, 4-Cl and 4-F have shown good activityagaM.luteus. The substituent 4-Br and 4-Gliths shown good
activity against bacterial species 8fureus. The entire compound shown moderate activity agdissherichia
coliexcept 4-Cl substituent. The substituent H, 2;NDd 4-NQ have improved antibacterial activity against
Pseudomonas aer ogenosa.

Figure-3: Antibacterial activities of substituted(E)-1-(1-hydroxynaphthalen-2-yl)-3-phenylprop-2-en-1enes :petri dishes
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18 1.H
2. 4-Br
16 3. 2-Cl
4. 3-Cl
=4 5. 4-Cl
az i 6. 4-F
S 7. 4-CH
810 - 8. 2-NG,
< 9. 4-NG,
£ 8 -
©
L6 - M B.subtilis
s
N4 | H M.luteus
2 - i S.aureus
0 - M E.coli
N Vv % ™ ) © A % ) O
L
v&

Figure-4: Antibacterial activity of substituted (E)-1-(1-hydroxynaphthalen-2-yl)-3-phenylprop-2-eni-ones :clustered-column chart

PLATE-13 PLATE-14

Figure-5 Antifungal activities of substituted (E)-1-(1-hydroxynaphthalen-2-yl)-3-phenylprop-2en-1-ones-petri dishes

Antifungal sensitivity assay

Antifungal sensitivity assay was performed usingbl-Bauer[108] disc diffusion technique. PDA medium \
prepared and sterilized as above. It was pouradbsing heating condition) in the P-plate which was already
filled with 1 ml of the fungal gecies. The plate was rotated clockwise and cowftek-wise for uniform spreading
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of the species. The discs were impregnated withes$iesolution. The test solution was preparedisyalving 15mc
of the chalcone in 1ml of DMSO solvent. The mediwax allowed to solidify and kept for 24 hours. Then
plates were visually examined and the diameteregsbf zone of inhibition were measured. Triplicagsults were
recorded by repeating the same procec

The antifungal activities of substituted Icones synthesized in the present study are showigure-5for Plates
(11-14)and the zone of inhibition values of the effecgigen in Table5. The clustered column chart, shown

Figure-6reveals that all the compounds have good antifuagtlity acinst all the two fungal species nam

A.niger, andT.viride. The substituentshave shown improved antifungalig#gA.niger except, -Br, 4-CH; and 4-

NO,substituents. All the substituent has shown modeaatifungal activity and s agaiT.virideexcept4-Br and 3-
Cl substituents.

Table-5: Zone of inhibition(mm)values of antifungal activity of substitute( E)-1-(1-hydroxynaphthalen2-yl)-3-phenylprop-2-en-1-ones

SNo. Substituents Zone of Inhibition(mm)
A.niger T.viride
1 H 8 8
2 4-Br - -
3 2-Cl 6 -
4 3-Cl 9 8
5 4-Cl 6 8
6 4-F 9 7
7 4-CH, - 9
8 2-NO 8 8
9 4-NO, - 9
Standard| Miconazolg 9 14
Control DMSO -
16 1.H
2. 4-Br
14 3. 2-Cl
4, 3-Cl
Alz .
g 5. 4-Cl
E/lo _ 6. 4'F
S 7. 4-CH
2 8- 8. 2-NO,
< 9.4-NG
5 g .
2
S 4 - H A.niger
H T.viride
2 -
0 .
N Vv > ™ o) © A > ) @&
29
L
o)
é\g

Figure-6.Antifungal activity ofsubstituted(E)-1-(1-hydroxynaphthalen-2-yl)-3-phenylprop-2-en-lenes:clustered column chart
CONCLUSION

Some substituted EJ-1-(1-hydroxynaphthale-2-yl)-3-phenylprop-2-en-1-onhave bee synthesized by
condensation of 1-hydroxy-@eetynaphthalenand substituted benzaldehydsing SiG-H;PO, acid catalyst in
microwave technique. TheynthesizeE-prop-2-en-1-ones have been characeetiby their physical constants &
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spectral data. The functional group frequenciebldf IR, NMR spectral data of thelSprop-2-en-1-ones has been
correlated with Hammett substituent constants, & Rnparameters. From the results of statisticalyara the
effects of substituent on the spectral data haee studied. The antimicrobial activities of all gyesizede-prop-2-
en-1-ones have been studied using Bauer-Kirby ndetho
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