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ABSTRACT

About eleven substituted styryl3, 4-dimethyl phenyl ketones[1-(3, 5-dimethyl)-3-phenylprop-2-en-1-ong] were
synthesized using Crossed-aldol reaction. They are characterized by their analytical, ultraviolet, infrared and nmr
spectral data. The spectroscopic data such as UV absorption Amax (nm), infrared vCOs-cis and s-trans stretches,
the deformation modes of vCHin-plane, out of plane, CH=CH out of plane and C=C out of planes(cm™), NMR
chemical shifts (ppm) of dHa, £ and dCa, f and CO carbons were assigned their respective spectra. These data were
correlated with Hammett substituent constants, F and R parameters using single and multi-linear regression
analysis. From the results of statistical analysis, the effect of substituents on the above spectral frequencies were
investigated. The antibacterial and fungal activities of these chal cones have been evaluated using Bauer-Kirby disc
diffusion method with respective antibacterial and antifungal strains.

Keywords: Substituted styryl 3,5-dimethyl phenyl ketones; UN,and NMR spectra; Substituent effects; Hammett
equation; Antibacterial and fungal activities

INTRODUCTION

Chalcones are biosynthetic precursors of flavonéidsd to possess cytotoxic and chemo preventivivitdes.
Chalcones with 3, 4-dimethyl groups on ring werenft to increase the biological activities. Chalcenenpounds
are natural compounds isolated from edible plantsae structurally chalcones having two phenydsiseparated
by three carbon atom bridges with inhibitory prdpeagainst bacterial and fungal strains[1-3]. €bak is an
intermediate in the biosynthesis of flavonoid whakbstance is widespread in plants with an arralgiabgical
activities. Chalcones and their derivatives as® ahedicinally important as they were reportedispldy various
biological activities such as antioxidant[4], aaiiterial[5], antifungal[6], antitumor[7] and antiflammatory[8]
activities. The presence of a reactivep-unsaturated keto function in chalcones was fountet responsible for
their antimicrobial activity. A novel efficient symesis chalcones by using SQ€thanol as catalyst was used[9].
Various methods available for synthesizing chalsasiich as Aldol, Crossed-Aldol, Claisen-Schmidto®enagal,
Greener methods Grinding of reactants, solvent &ie# oxides of nanoparticles with microwave heatiAtyo
microwave assisted solvent free Aldol and CrossktblAcondensation[10-12] were useful synthesis arbonyl
compounds. Due to C-C single bond rotation[13]arbonyl and alkene carbons, they exisEasisands-trans and
Zs-cisand Zs-trans conformers. These structural conformers of chalsdmeve been confirmed by NMR and IR
spectroscopy.
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General
All chemicals used were purchased from Sigma-Aldrahemical company Bangalore. Melting points of all
chalcones have been determined in open glassarigsllon Suntex melting point apparatus and areruscted.
The Ultra violet spectra of the chalcones syntlesksirave been recorded using ELICO-double beam BIBi82
Spectrophotometer. Infrared spectra (KBr, 4000-40Q¢ have been recorded on AVATAR-300 Fourier tfama

spectrophotometer. BRUKER-500MHz NMR spectromekenge been utilized for recordidgl and™*C spectra in
CDClzsolvent using TMS as internal standard.

MATERIALS AND METHODS

General procedure for synthesis of 3’, 4dimethyl phenyl chalcones
Appropriate mixture of 3’,4’-dimethyl acetopheno(00mmol) and substituted benzaledhydes (100mmud) a
aqueous solution of sodium hydroxide (200 ml 0.5%th absolute ethanol. The reaction mixture wagpkdusly
stirred at room temperature for 30 minutes(ScheneAtter complete conversion of the ketones as itooed by
TLC, the mixture was allowed to stand 20 minutebe Teagents were removed by filtration. The fiiratas
washed with distilled water and recrystallized fratnsolute ethanol, dried well and kept in a desizca The

analytical, physical constants and mass fragmehtiese chalcones are presented

Infrared and NMR spectral data of these chalcovere presented in Table 2.

CH,
H;C o _
NaOH
+
K4
H /N\x  Ethanol
O

_ >

Where X = H, 3-Br, 4-Br, 2-Cl, 3-Cl, 4-Cl, 4-F, 4-CH,, 4-OCHj3, 3-NO,, 4-NO,
Scheme 1.Synthesis of 3’/4limethyl phenyl chalcones

Table-1: Physical constants and mass spectral datd substituted styryl 3, 4-dimethyl phenyl ketones

in Table 1. Thavidlet,

CH=—=CH
X
o

Entry X Molecular Formula| Mol. Weight | m.p.("C) Mass (m/z)
1 H Ci7H1O 236 72 236[M'], 221, 207, 133, 131, 103, 77 , 15
2 3-Br CiH1:Bro 314 76 314[M7, 316[M*], 299, 284, 235, 208, 180, 133, 105, 78, 77|15
3 4-Br Cy7H1Bro 314 121 314[M', 316[M*"], 299, 284, 235, 208, 180, 133, 105, 78, 77,15
4 2-Cl Cy7H::CIO 270 62 270[M’], 272[M?1, 255, 241, 235, 165, 137, 105, 77, 34, 15
5 3-Cl C1;H1:CIO 270 79 270[M"], 272[M*, 255, 241, 235, 165, 137, 105, 77, 34, 15
6 4-Cl Cy7H::CIO 270 136 270[M7], 272[M?1, 255, 241, 235, 165, 137, 105, 77, 34, 15
7 4-F CiHisFO 254 141 254[M"], 256[M*", 239, 235, 225, 149, 133, 121, 105, 77, 1815
8 4-OCH; C1eH1:0; 266 91 266[M'], 251, 237, 235, 161, 133, 105, 77, 31, 15
9 4-CH; CieH10 250 68 250[M'], 235, 221, 145, 133, 117, 105, 77, 15
10 3-NO, C1/H1sNOs 281 110 281[M'], 235, 176, 148, 133, 105, 77, 45
11 4-NG, C17/H1sNO; 281 124 281[M'], 235, 176, 148, 133, 105, 77, 45
Table 2. UV, IR and NMR spectral data of substitued styryl 3, 4-dimethyl phenyl ketones
Entry X UVamax IR v(cm™) NMR §(ppm)
(nm) c:O(s-cis) Co(s-trans) CHip CHop CH:CH)p Czcop H, H[} CcO CB
1 H 3124 1654.92| 1591.27 1192.01 75224 1045/42 55B.83571| 7.831] 190.19 122.26 144.20
2 3-Br 306.0 1662.64| 1598.99 1199.72 78503 104928 56P.0B04| 7.723| 189.66 123.06 142.Y0
3 4-Br 3174 1658.78| 1597.0§ 1130.29 785,03 104394 57p.7H47| 7.747| 196.4% 12275 142.Y4
4 2-Cl 306.0 1660.71| 1595.13 1130.29 75224 1043/49 57p.7505| 8.185 190.13 125.06 140.p2
5 3-Cl 306.0 1670.35 1589.34 1138.00 76381 1058/92 58R.BH55| 7.744| 189.74 123.43 142.43
6 4-Cl 314.8 1658.78| 1589.99 1132.21 77163 1053/13 56f.05k32| 7.733| 189.88 122.65 142.67
7 4-F 3134 1662.64| 1595.13 1147.65 73488 1043/49 57p.76189| 7.813| 189.96 121.96 142.47
8 4-OCH; 343.2 1654.92| 1587.42 1151.50 732,95 104156 540.0444| 7.808] 190.28 126.16 144.08
9 4-CH; 325.8 1629.85| 158549 1163.08 750,31  1058/92  54F.7%24| 7.817| 190.33 121.28 14431
10 3-NG, 262.0 1670.35| 1595.13 1139.93 74645 105313 54p.8555| 7.838] 189.29 12212 142.96
11 4-NG, 318.8 1660.71| 1598.99 114572 758)02 102227 53p.3567 | 7.827| 189.271 125.98 140.92
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RESULTS AND DISCUSSION

Ultra violet spectral study

The UV spectra of all synthesized chalcones weterded in SHIMADZU-1650 SPECTROMETER (zx Nm) in
spectral grade methanol. The measured absorptoimma (., M) of these chalcones are presente@iable 2.
These values are correlated with Hammett substitoenstants and F and R parameters using singlenauiiil
linear regression analysis. Hammett correlatimoliving the group frequencies and absorption maxitmaform of
the Hammett equation employed is

A=pc +2io 1)
wheré.is the frequency for the parent member of the serie

The results of statistical analysis of these valuigls Hammett substituent constants are presentédlle 3. From
Table 3, Hammett substituent constantsindc” gave satisfactory correlations. From Table, Hathswebstituent
constantss; or and F and R values gave poor correlations witlax. All constants gave negatipevalues. The
poor correlation is due to the inability of predict the substituent effects on the absorption maximax and
associated with the resonance-conjugative struetsishown in Fig. 1. The multi regression analg$ithese

Fig. 1. The resonance conjugative-structure of kehes with inductive, resonance and Swain — Luptor{$4] constants produce
satisfactory correlations as evident in equations and 3.

o)

HsC X
X
HaC 0.
3
N
c

Table 3 Results of statistical analysis of substitedstyryl 3, 4-dimethyl phenyl ketones

Hs

Frequency| Constants r | p s n Correlated derivatives
Arrex c 0.906 | 320.70] -40.109 15.14 D H, 3-Br, 4-Br, 23&C|, 4-Cl, 4-F, 4-CH 3-NO,

o 0.906 | 317.15| -29.52% 14.80 D  H, 3-Br, 4-Br, 23CI, 4-Cl, 4-F, 4-CH 3-NO,
o 0.847| 327.48| -40.122 18.22 11 H, 3-Br, 4-Br, 23Cl, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NQ,, 4-NG,
OR 0.852| 303.83| -51.61 17.62 11 H, 3-Br, 4-Br, 232CI, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NO,, 4-NO,
F 0.794 | 325.39| -34.127 18.82 11 H, 3-Br, 4-Br, 23C|, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NO,, 4-NG;,
R 0.795| 302.44| -46.41 17.22 11 H, 3-Br, 4-Br, 232C|, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NG,, 4-NG,

VCO..gie c 0.906 | 1653.86 20.524 8.83 10 H, 3-Br, 4-Br, 233CI, 4-Cl, 4-F, 4-OCH| 3-NG;,, 4-NO,
o+ 0.905| 1655.99 13.499 9.29 10 H, 3-Br, 4-Br, 23|, 4-Cl, 4-F, 4-OCH| 3-NG,, 4-NO,
o 0.907 | 1643.86 36.852 7.00 10 H, 3-Br, 4-Br, 233Cl, 4-Cl, 4-F, 4-OCH| 3-NG,, 4-NO,
OR 0.876 | 1659.17 3.891 0.71 11 H, 3-Br, 4-Br, 2-CCI34-Cl, 4-F, 4-OCH, 4-CH;, 3-NO,, 4-NO,
F 0.907| 1645.3§ 32.301 8.0p 10 H, 3-Br, 4-Br, 233C|, 4-Cl, 4-F, 4-OCH 3-NG;, 4-NO,
R 0.865| 1659.64 5.357 11.33 11 H, 3-Br, 4-Br, 233CI, 4-Cl, 4-F, 4-OCH| 4-CH;, 3-NG,, 4-NG,

VCOctrane c 0.693| 1590.85 9.642 351 11 H, 3-Br, 4-Br, 2-GCI34-Cl, 4-F, 4-OCH, 4-CH;, 3-NO,, 4-NG,
o+ 0.907 | 1591.66 7.358 3.29 11 H, 3-Br, 4-Br, 28Cl, 4-Cl|, 4-F, 4-OCH| 4-CH;, 3-NO,, 4-NO,
o 0.907 | 1587.49 13.97(¢ 349 11 H, 3-Br, 4-Br, 233C|, 4-Cl, 4-F, 4-OCH| 4-CH;, 3-NG;,, 4-NO,
OR 0.827 | 1594.07 6.700 467 11 H, 3-Br, 4-Br, 2-CCI34-Cl, 4-F, 4-OCH, 4-CH;, 3-NG;, 4-NO,
F 0.906| 1587.78  12.96¢ 3.64 11 H, 3-Br, 4-Br, 283Cl, 4-Cl, 4-F, 4-OCH| 4-CH;, 3-NQ,, 4-NG,
R 0.827| 1594.14 5.466 469 11 H, 3-Br, 4-Br, 23€C, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NG,, 4-NG,

VCHip c 0.819| 1161.30 -14.044 24795 11 H, 3-Br, 4-Br, 28Cl, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NQ,, 4-NG,

o 0.859| 1162.43 -51.652 21.86 11 H, 3-Br, 4-Br, 23Cl, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NO,, 4-NO,
o 0.904 | 1159.09 -51.652 21.86 10 H, 4-Br, 2-Cl, 34cC|, 4-F, 4-OCH 4-CH;, 3-NQ,, 4-NOG,
OR 0.811| 1170.51] 14.33§ 25.06 11 H, 3-Br, 4-Br, 233C|, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NO,, 4-NO,
F 0.854| 1163.90 -45.83Fy 2245 11 H, 3-Br, 4-BEI23-Cl, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NO,, 4-NG;,
R 0.806| 1173.54 7.085] 25.18 11 H, 3-Br, 4-Br, 233CI, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NQ,, 4-NG,

VCHyp c 0.833| 753.23| 18.418 17.37 11 H, 3-Br, 4-Br, 233C|, 4-Cl, 4-F, 4-OCH| 4-CH;, 3-NQ,, 4-NG,
o 0.841| 753.96 18.226 16.26 11 H, 3-Br, 4-Br, 232€C|, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NQ,, 4-NG;
o 0.818| 752.01| 13.717 18.24 11 H, 3-Br, 4-Br, 23Cl, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NQ,, 4-NG,
OR 0.823| 761.11 24579 17.81 11 H, 3-Br, 4-Br, 233Cl, 4-Cl, 4-F, 4-OCH| 4-CH;, 3-NOG,, 4-NO,
F 0.818| 757.25 0.596 18.54 11 H, 3-Br, 4-Br, 233Cl, 4-Cl, 4-F, 4-OCHk| 4-CH;, 3-NO,, 4-NG,
R 0.798| 761.89 22.713 17.7 11 H, 3-Br, 4-Br, 233CI, 4-Cl, 4-F, 4-OCH| 4-CH;, 3-NG,, 4-NG,
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VCH=CH,, [ 0.833| 1048.70 -8.753 10.30 11 H, 3-Br, 4-Br, 232CI, 4-Cl, 4-F, 4-OCH| 4-CHs, 3-NO,, 4-NG;,

G 0.832| 1047.58 -4.661 10.51 11 H, 3-Br, 4-Br, 232G, 4-Cl, 4-F, 4-OCH| 4-CH;, 3-NO,, 4-NOG;

o) 0.793| 1052.84 -15.389 10.07 11 H, 3-Br, 4-Br, 232ClI, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NG;, 4-NO,

OR 0.795| 1045.61 -7.278 10.64 11 H, 3-Br, 4-Br, 232G, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NO,, 4-NO,

F 0.796| 1053.17 -15.749 9.98 11 H, 3-Br, 4-Br,123Cl, 4-Cl, 4-F, 4-OCHl 4-CH;, 3-NQG;, 4-NO,

R 0.874| 1045.79 -4.605 10.9 11 H, 3-Br, 4-Br,1232Cl, 4-Cl, 4-F, 4-OCH| 4-CH;, 3-NO,, 4-NG,

VC=Cy [ 0.908 | 561.64 -4.212 18.17 D H, 3-Br, 4-Br, 2-CCI34-Cl, 4-F, 4-OCH 4-CH;

G 0.915 559.55 -5.735 18.01L D H, 3-Br, 4-Br, 2-CCI34-Cl, 4-F, 4-OCH, 4-CH;

o) 0.879| 555.42 13.10( 17.95 11 H, 3-Br, 4-Br, 23|, 4-Cl, 4-F, 4-OCH| 4-CH;, 3-NO,, 4-NG,

OR 0.877 554.60 -41.179 16.04 11 H, 3-Br, 4-Br, 232G, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NO,, 4-NOG;

F 0.815 555.96 11.513 18.00 11 H, 3-Br, 4-Br, 233CI, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NO,, 4-NO;

R 0.835| 555.31| -27.66y 16.90 11 H, 3-Br, 4-Br,123Cl, 4-Cl, 4-F, 4-OCH| 4-CHs, 3-NQ,, 4-NG;

OHo (9 0.823 7.502 -0.054 0.07 11  H, 3-Br, 4-Br, 2-CCRB4-Cl, 4-F, 4-OCH, 4-CH;, 3-NO,, 4-NG,

G 0.809 7.493 -0.015 0.07 11 H, 3-Br, 4-Br, 2-CCB4-Cl, 4-F, 4-OCH, 4-CH;, 3-NO,, 4-NG;

(o] 0.833 7.533 -0.107 0.07 11 H, 3-Br, 4-Br, 2-CCR4-CI, 4-F, 4-OCH, 4-CH;, 3-NO,, 4-NO,

OR 0.902 7.491 -0.010 0.07 g H, 4-Br, 2-Cl, 3-Cl, U4GF, 4-OCH, 4-CH;, 4-NO,

F 0.833 7.532 -0.104| 0.07 11 H, 3-Br, 4-Br, 2&ClI, 4-Cl, 4-F, 4-OCH| 4-CH, 3-NO,, 4-NO,

R 0.901 7.496 0.032 0.07 ) H, 4-Br, 2-Cl, 3-CCH4-F, 4-OCH, 4-CH;, 4-NG;

OHp [ 0.871 7.827 -0.006 0.13 11 H, 3-Br, 4-Br, 2-CCRB4-Cl, 4-F, 4-OCH, 4-CHs, 3-NO,, 4-NG;

G 0.814 0.818 0.147 0.13 11  H, 3-Br, 4-Br, 2-Cl, 1342Cl, 4-F, 4-OCH, 4-CH;, 3-NO,, 4-NG,

o) 0.801 7.816 0.023 0.13 11 H, 3-Br, 4-Br, 2-Cl,134Cl, 4-F, 4-OCH, 4-CH;, 3-NO,, 4-NG;

OR 0.795 7.821 -0.028 0.13 11 H, 3-Br, 4-Br, 2-CCR4-ClI, 4-F, 4-OCH, 4-CH;, 3-NO,, 4-NG,

F 0.864 7.824 0.002 0.13 11 H, 3-Br, 4-Br, 2-CGI34-Cl, 4-F, 4-OCH, 4-CH;, 3-NO,, 4-NG;

R 0.804 7.830 0.025 0.13 11 H, 3-Br, 4-Br, 2-CGI34-Cl, 4-F, 4-OCH, 4-CH;, 3-NO,, 4-NO,

6CO (9 0.919 190.72 -1.201 2.1( 10 H, 3-Br, 2-Cl, 3-CCH 4-F, 4-OCH, 4-CH;, 3-NG;, 4-NO,

G 0.918 190.46 -0.080 2.14 10 H, 3-Br, 2-Cl, 3-CCH4-F, 4-OCH, 4-CH;, 3-NO,, 4-NG;

(o] 0.905 190.65 -0.524 2.14 10 H, 3-Br, 2-Cl, 3-CCH 4-F, 4-OCH, 4-CH;, 3-NG;, 4-NO,

OR 0.673 190.23 -1.394 2.17 11  H, 3-Br, 4-Br, 2-CCI34-Cl, 4-F, 4-OCH, 4-CH;, 3-NG;, 4-NO,

F 0.671 190.74 0.776 2.13 11 H, 3-Br, 4-Br, 232C|, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NO;, 4-NO,

R 0.599 190.17 -1.405 2.11 11  H, 3-Br, 4-Br, 2&CI, 4-Cl, 4-F, 4-OCHh| 4-CH;, 3-NG;, 4-NO,

6Ca [ 0.903 123.30 -1.477| 1.44 H, 3-Br, 4-Br, 3-CCY4-F, 4-CH, 3-NO,

G 0.903 123.17 -1.084 1.44 D H, 3-Br, 4-Br, 2-CCB4-Cl, 4-F, 4-CH, 3-NO;

o) 0.803 122.86 0.236 1.53 11  H, 3-Br, 4-Br, 2-CCI34-Cl, 4-F, 4-OCH, 4-CH;, 3-NG;, 4-NO,

OR 0.800 122.40 -3.780 1.31 11  H, 3-Br, 4-Br, 2-CCI34-Cl, 4-F, 4-OCH, 4-CH;, 3-NG;, 4-NO,

F 0.805 123.10 -0.354 1.5 11 H, 3-Br, 4-Br, 2&CI, 4-Cl, 4-F, 4-OCHh| 4-CH;, 3-NG;, 4-NO,

R 0.845 122.38 -2.958 1.3% 11 H, 3-Br, 4-Br, 2&Cl, 4-Cl, 4-F, 4-OCH 4-CH;, 3-NO;, 4-NO,

SCB(ppm) (9 0.903 143.15 -1.423 1.14 D H, 3-Br, 4-Br, 3-CCH4-F, 4-OCH, 4-CH;, 3-NOG;

G 0.905 143.30 -1.422| 1.03 D H, 3-Br, 4-Br, 3-CCY4-F, 4-OCH, 4-CH;, 3-NO,

(o] 0.906 144.09 -3.161 0.97 10 H, 3-Br, 4-Br, 3-GCK4-F, 4-OCH, 4-CH;, 3-NO,, 4-NG,

OR 0.791 142.93 0.743 1.23 11 H, 3-Br, 4-Br, 2-CCI34-Cl, 4-F, 4-OCH, 4-CH;, 3-NG;, 4-NO,

F 0.908 143.90 -2.637 1.0% 10 H, 3-Br, 4-Br, 342Cl, 4-F, 4-OCH, 4-CH;, 3-NG,, 4-NO,

R 0.709 142.83 0.050 1.24 11  H, 3-Br, 4-Br, 232¢|, 4-Cl, 4-F, 4-OCHl 4-CH;, 3-NG;, 4-NO,
homy= 318.77 (¥11.229)-35.679(+22.345) 47.060(+25.968x )
(R =0.967, n = 11P > 95%)

Mom=  316.88 (+10.337) -35.977(+20.607)F -47.856(+20)9R 3)

(R =0.970, n = 11P > 95%)

IR spectral study

The synthesized chalcones in the present studghemen inScheme 1 The carbonyl stretching frequencies {om
of s-cis and strans isomers of present study are presentebhible 2The stretching frequencies for carbonyl
absorption are assigned based on the assignmedts byaHays and Timmons[15]fafcis ands-trans conformers
at 1690 and 1670 ch respectively. As anticipated the lowest carbofiguency is observed in both the
conformers when strongest electron withdrawing grsupresent in phenyl ring while highest frequeicyoted
when strongest electro attracting group presephanyl ring. A similarly trend in absorption waarker noted by
Perjessy and Hrnciar[16] too whose investigatectlmalcones demonsrates tlsatrans conformers transmit more
effectively thans-cis conformers due to reason stated earlier. Therdifice in carbonyl frequencies betweensthe
cis ands-trans conformers is higher in this study than the ddfere observed by Silver and Boykin[17] between
similar conformers in phenyl styryl ketones. Thels¢éa have been correlated with Hammett substitoenstants
and Swain-Lupton constants[14]. The same trend foliswed in the present study. Thecis and strans
conformers of the carbonyl stretches are preseant&dble 2 and the correspondingconformers arashio Fig. 2.
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o) O
HaC = N HsC
)
/\/ HaC
HaC N 3
S-Cis s-trans
X
Fig. 2. Thes-cisand strans con formers of 3,4-dimethoxy styryl phenyl chalcoes
In this correlation the structure parameter Hamm@gtiation employed is as shown in the followingagigqun:
V=potvo (4)

Wherev is the carbonyl frequenciesof substituted systathvgis the corresponding quantity of substituted syste
o is a Hammet substituent constant, which in prilecig characteristics of the substituent anés a reaction
constant which is depend upon the nature of thetima Hammett equation is one of the importantigdor
studying linear free energy relationships and & baen widely used in structures of the chemicattreity of
substituted aromatic system.

FromTable 3, the scis conformer of thev_, of satisfactory correlation with Hammett substitueonstants and F
parameter except resonance effect. And therss conformer thev__ of satisfactory correlation with Hammett

substituent constants and F parameter excepnstant and resonance effect. All correlationsegaositivep values
and it implies that there is a normal substitudfetat operates in all systems.

The correlations of Chh-plane modes have satisfactory correlation with Hammetistantsg. And other Hammett
constants and F and R parameters have fails irlation. All correlations gave negatigevalues and it implies
that there is a reverse substituent effect opematak systems.

All correlation has fails with CHbut of plane modes with Hammett constants and F and R parametdrs CHout

of plane modes gave positivp values in all correlations and it implies thatréhés a normal substituent effect
operates in all systems.

All correlation were fails with CH=CHbut of plane modes with Hammett constants andF and R parametérs
correlation gave negatiyevalues and it implies that there is a reversetgubst effect operates in all systems.

The C=Cout of plane modes have satisfactory correlation with Hammettstantog. And other Hammett
substituent constants and F and R parameters withdt of plane modes have fail in correlation. All correlation
gave negative values and it implies that there is a reversetgubst effect operates in all systems. The reasons
for poor correlation was stated earlier and iagsociated with the resonance conjugative stru@srghown in
Fig. 1. The multi regression analysis gave satiefg correaltions. The correlated multi regressouations are
given in (5) to(16).

vCO,go(CIMTY)= 1643.71(5.127) + 36.929(+10.262) 11.856(+11.856)x (5)
(R =0.978, n = 11P > 95%)

VCOsgs(cmY)= 1646.57(+5.522) + 32.566(+11.009)F + 6.645(+16)R (6)
(R =0.972, n = 11P > 95%)

VCOs yrans(CIMTY) = 1588.41(+2.441) +13.500(+4.8858)4.972(+5.646) @)
(R =0.973, n = 11P > 95%)

VCOsyansCITTY)= 1588.84(2.341) +13.198(+4.667)F +5.996(+4.7R4) (8)
(R =0.973, n = 11P > 95%)
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VCH;, ™= 1176.43(+15.669) + 53.651(+31.180) 21.174(+36.235px (9)
(R =0.952, n = 11P > 95%)

vCHip(cni®)= 1171.54(15.808) -45.634(+31.513)F +5.254(+38)F0 10
(R =0.945, n = 11P > 90%)

vCHop(cni)= 756.28(+12.873) +11.535(+25.657)-23.108(+29.771%= 119
(R =0.934, n = 11P > 90%)

vCHop(cni)= 761.30(+12.465) +1.476(+24.8488)F+22.772(+25)R5 (12)
(R =0.934, n = 11P > 90%)

vCH=CHop(cnt) = 1051.84(+7.328) -14.881(+14.5825.381(+16.946px 13)
(r=0.936, n = 11P > 90%)

vCH=CHop(cr) = 1052.19(+6.992) -15.937(+13.937)F- 5.245(+18)1R (14)
(R =0.934, n = 11P > 90%)

vC=Cop(crit) = 547.40(x11.340) + 17.195(+22.565)3.372(+26.224¥x 15)
(R=0.952, n = 11P > 95%)

vC=Cop(cn¥) = 551.14(+11.776) + 10.460(+23.475)F-27.247(+28)R 16}
(R=0.949, n = 11P > 90%)

NMR spectral study

'H NMR study

From the'H NMR spectra of synthesized, @-dimethylphenyl chalcones the chemical shiftfpm ) values of ki

and H3 are assigned and tabulatedTiable 2 These chemical shifts were correlated with Hathrsgbstituent
constants and F and R parameters. The statiatiedysisi®of these chemical shifts is presentedable 3. From
Table 3 the Hx chemical shifts, ppm) have shown satisfactory correlations wittmiteett g constant and R
parameter. The remaining Hammett substituent cotstand F parameter have shown poor correlatidiee H3
chemical shiftsd, ppm) of these chalcones were fail in correlatimita Hammett substituent constants and F and R
parameters. The reasons for the failure in coicglabre stated earlier and associated with thenssm® —
conjugated structure shownHhig. 1.

Some of the single parameter correlations with Hathrsubstituent constants are not obeyed in theessmn.
While seeking these parameters in multi-regressiaii, F and R Swain-Lupton’s[14]constants, theye found to
show satisfactory correlations. The multi correlatequations are given in (17)-(20).

SH,(ppm) = 7.537( £0.054) -0.109(0.167) 0.024(0.125) 17)
(R =0.933, n = 11P > 90%)

5H,(ppm) = 7.538(+0.052) - 0.103(0.103)F + 0.0238(HB)R (18)
(R =0.934, n = 11P > 90%)

SHy(ppm) = 7.810(+0.098) + 0.026+0.185) 0.032(+0.226px (19)
(R =0.906, n = 11P > 90%)

Hy(ppm) = 7.829(+0.094) +0.003(+0.188)F + 0.025(+Q)F0 20}
(R = 0.905, n = 11P > 90%)

3C NMR spectra

The chemical shiftd, ppm) values of carbonyl carbong@nd @ of 3, 4-dimethylphenyl chalcones are assigned
and tabulated iTable 2 These chemical shifts are correlated[18]with Ifeett substituent constants, F and R
parameters. The results of statistical analysisshoavn inTable 3. FromTable 3, it is evident that the Hammett
substituent constants, ¢*, ands, have shown satisfactory correlations with Carbaaibon chemical shifts of
these chalcones.
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From Table 3, it is evident that the Hammett substituent camsta andc* have shown satisfactory correlations
with Ca chemical shifts of these chalcones. THedBemical shiftsg, ppm) have shown satisfactory correlations
with the Hammett, 6*, 5, constants and F parameter.

The failure in correlations ofr and F and R parameters with carbonyl carbon cransigifts, and failure in
correlations of; andog and F and R parameters witly Chemical shifts, and failure in correlationsogf and R
parameter with @ chemical shifts, is due to the reasons statedaitiee and associated with the resonance
conjugative structure shown in Figure 1.

The multi regression analysis shows that the caibcerbon, @ and @ chemical shift § ppm) values of 34~
dimethylphenyl chalcones have been satisfactordyretated witho,  ogand Swain-Lupton’s[14]andF and R
parameters. The multi-regression equations aengiv (21)-(26).

5CO(ppm) = 190.40(+1.553) -0.397(+3.08{1)1.344(+3.592) (21)
(R =0.914, n = 11P > 90%)

$CO (ppm) = 190.49(+1.486) -0.802(+2.962)F -1.437048)R (22)
(R =0.918, n = 11P > 90%)

8C, (ppm) =122.15 (+0.956) + 0.600(+1.963)3.856(+2.211px (23)
(r=0.955, n = 11P > 95%)

8C, (ppm) =122.57 (+0.949) -0.047(+1.892)F -2.977(2BPR (24)
(R =0.948, n = 11P > 90%)

5Cy(ppm) =144.30 (+0.692) -3.271(+1.3%8)1.161(+1.602px (25)
(R =0.964, n = 11P > 95%)

5Cy (ppm)=143.898(+0.743) - 2.639(+1.489)F -0.054(HBBR (26)
(R'=0.953, n = 11P > 95%)

Antimicrobial activities

Chalcones possess a wide range of biological &éiesvisuch as antibacterial, antifungal, antivishtifeedant,
antimalarial, antituberculosis, and antioxidantatiis. These multipronged activities present iffiedent chalcones
are examined against respective microbes-bacteneaiSungi.

Antibacterial sensitivity assay

Antibacterial sensitivity assay was performed udiidy-Bauer[19] disc diffusion technique. In eaPltri plate
about 0.5 ml of the test bacterial sample was spugéformly over the solidified Mueller Hinton agasing sterile
glass spreader. Then the discs with 5mm diametelerni@ of Whatman No.1 filter paper, impregnatechwite
solution of the compound were placed on the medising sterile forceps. The plates were incubate®4ohours
at 37C by keeping the plates upside down to prevenictilection of water droplets over the medium. Affer
hours, the plates were visually examined and tamedter values of the zone of inhibition were meaguTriplicate
results were recorded by repeating the same proeedu

The antibacterial screening effect of synthesizelaones is shown iRig. 3 (Plates 1 - 12)The zone of inhibition
is compared usingable 4and the Clustered column Chart is showFign 4. A very good antibacterial activity was
possessed by all substituents on the microorgariisigsneral.

Analysis of the zone of inhibition (mm) values ralgethat three chalcone compounds with 3-Br, 2+ 3-NG
substituents have shown good antibacterial actigiynstBacillussubtilis.
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Plate-3

Plate-6

Plate-7

Plate-8

Plate-10

Plate-11 Plate-12

Fig. 3. Antibacterial activity of substitutedstyryl 3, 4-dimethyl phenyl ketones-petri dishes
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Fig.4. Antibacterial activity of substitutedstyryl 3, 4-dimethyl phenyl ketoneszlustered column char

Table 4.Antibacterial activity of substitutedstyryl 3, 4-dimethylphenyl ketone:

Zone of Inhibition (mm)
S.NO. | COMPOUNL Gram positive Bacteria Gram negative Bactel
B.subtilis | M.luteus | Saureus | E.coli | P.aeruginosa | K.pneumonia
1 H 7 6 6 6 8 7
2 3-Br 8 7 6 7 7 7
3 4-Br 6 - 6 8 6 8
4 2-Cl 8 7 6 7 6 -
5 3-Cl 7 6 7 6 6 6
6 4-Cl 6 6 6 6 - 6
7 4-F 6 - 6 8 6 6
8 4-OCH 6 7 6 7 - 7
9 4-CH 7 - 7 9 6 8
10 3-NQ 8 8 8 7 7 7
11 4-NGQ 6 - 6 7 7 8
Standard| Ampicillin 9 7 7 8 7 8
control DMSO - - - - - -

All the remaining eight chalcones compounds H(Parent), 4-Br, 3-Cl, 4-Cl, & 4-OCH; 4-CH; and 4-NQ
substituents have shown moderamgibacterial activit againsBacillussubtilis.

The only one chalconeompound with -NO, substituent has shown excellent antibacterial #gtihan standar
ampicillin againstMicrococcus luteus. Only six chalcones with H(Parent), B3; 2-Cl, 3-Cl, 4-Cl and 4-
OCH;substituents have shown moderantibacterial activity againsdicrococcus luteus.

Only one chalcone compounidh 3-NO, substituent has shown excellent antibacterial @gtithan standan
ampicillin againstStaphylococcus aureus. All the remaining 10 halcone compounds vH (parent), 3-Br, 4-Br, 2-
Cl, 3-Cl, 4-Cl, 4-F, 4-OCHKl 4-CH; and 4-NQ substituents have shown moderate antibacteriavigctgainst
Saphylococcus aureus.

Only one chalcone compoundth 4-CHssubstituent has shown excellent antibacterial &g againsEscherichia
coli. Only 2 chalconecompound with 4-Br and 4-Fsubstituents have shown good antibacterial ac
againsEscherichia coli.

Only one chalcone in seridswith H (Parent) compound has shown excellentbaatierial activity than standa
ampicillin againg®seudomonas aeruginosa. Only 8 chalcones with 3-Br, 4-Br, 2-Cl,@; 4-F, 4-Me, 3 NQ, and 4-
NO,substituents have shown moderate antibacterialigt againsPseudomonas aeruginosa.
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Only three chalcones compounds with 4-Br, 4;GiHd 4-NQsubstituents have shown good antibacterial activity
againsKlebsiella pneumonia. Only 7 chalcone compounds with H (Parent), 338€I, 4-Cl, 4-F, 4-OCkand 3-
NO2substituents have shown moderate antibactentigityt againsKlebsiella pneumonia.

Antifungal sensitivity assay

Antifungal sensitivity assay was performed usingbiiBauer[19] disc diffusion technique. PDA mediwmas

prepared and sterilized as above. It was pouradb@ing heating condition) in the Petri-plate ethivas already
filled with 1 ml of the fungal species. The plataswotated clockwise and counter clock-wise fofarm spreading
of the species. The discs were impregnated withesiesolution. The test solution was preparedidgotving 15mg
of the Chalcone in 1ml of DMSO solvent. The mediwas allowed to solidify and kept for 24 hours. Thea

plates were visually examined and the diameteregsbf zone of inhibition were measured. Triplicagsults were
recorded by repeating the same procedure.

Antifungal activity of substituted styryl 3, 4-dimethyl phenyl ketones

The observed antifungal activities of substituteddt3, 4-dimethyl phenyl ketones are showrFig. 5 (Plates 1 -
6). The zone of inhibition is compared usifigble 5and the Clustered column Chart is showiig.6.Analysis of
the zone of inhibition (mm) values reveals thatydie chalcone compounds with H (Parent), 3-B£123-Cl and
4-Cl substituents have shown moderate antifungatigcagainstAspergillus Niger. Only siix chalcone compounds
with H (Parent), 3-Br, 3-Cl, 4-Cl, 4-GHand 3-NQ substituents have shown moderate antifungal #gtivi
againsMucor species. Only seven chalcone compounds with H (Paren@l, 3-Cl, 4-F, 4-OCH 3-NO,and 4-NQ
substituents have shown moderate antifungal ag@gtinstrichodermaviride.

Table 5.Antifungal activity of substituted styryl 3, 4-dimethyl phenyl ketones

. Zone of Inhibition (mm

S.No. Substituent Aniger | M.Species (T.vir)ide

1 H 6 6 6

2 3-Br 7 6 -

3 4-Br - - -

4 2-Cl 6 - -

5 3-Cl 6 6 6

6 4-Cl 7 6 6

7 4-F - - 6

8 4-OCH - - 6

9 4-CH - 6 -

10 3-NQ - 6 7

11 4-NQ - - 6
Standard| Miconazolg 8 12 9
Control DMSO - -
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Plate-1 Plate-2

Plate-3 Plate-4

Plate-5 Plate-6

Fig. 5. Antifungal activity of substituted styryl 3, 4-dimethyl phenyl ketone:
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Fig. 6 Antifungal activity of substituted styryl 3, 4-dimethyl phenyl ketoneselustered column char
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