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ABSTRACT

Some 2E N-methyl-2-pyrrolyl chalcones have been synthesized using
greener catalyst fly-ash:sulphuric acid assisted solvent free environmen-
tally benign Crossed-Aldal reaction. The yields of chalcones are more
than 90%. The synthesized chalcones are characterized by their physical
constants and spectral data. The spectral group frequencies have been
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correlated with various Hammett substituent constants using single and
multi-linear regression analyses. The antimicrobial, antioxidant and insect
antifeedant activities of all chalcones have been studied.
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INTRODUCTION

Therearevariousgreen chemistry synthetic meth-
ods such as stereospecificll, stereo selectiveld, enan-
tiomeric excess (ee, SSSR/RIRR), availablefor or-
ganic synthesisof stereo chemica compounds, cis-and
trans- or E and Z isomers of alkenes, alkynes®, s-
cisand s-trans (cc/ct/tt) conformers of a,B-unsatur-
ated aldehyded®, ketones™, acids®, acid chlorides®
and esterd¥, (cec/ctc/cct/tet/ttc/ttt) conformersof con-
jugated polyenes', ee (aS, BR) oxiranes and keto-
oxiranes'?, Many green catalysts have been used for
synthesizing cha conessuch assilica-sulphuric acidi*¥,
anhydrouszinc chloride®¥, Clay™, ground chemistry
catalysts-grinding the reactants with sodium hydrox-
idel*®, aqueous akali in lower temperature®”, solid
sul phonic acid from bamboo!*8, barium hydroxide9
anhydrous sodium bicarbonate®, microwave assisted

synthesi§, Fly-ash:water??, nano titanium and mag-
nesium oxides?3. These catalystsare used inAldol,
Crossed-Aldol, Claisen-Schmidt, Friedel-Crafts
cinnamoylation and Knovenega reactionsfor synthe-
sizing chalconesand it derivatives. Thesecatalystsdo
havetheadvantagesthat they are non-toxic, leadingto
pollutionfreeenvironment, involving lesser reactiontime,
giving better yield, and using | esser quantity of solvent
and handling simpleand easy procedures. Chal cones
possess various multipronged activities such asantimi-
crobid!?, antioxidant'®!, anticancer'®, antivira(®?, an-
titumor'?®, antimalaria®, antifertile®), cardiovascu-
lart®Y, antidepressantd®, antiplasmodial®¥, anti-aidg®*
and insect antifeedant activities®*, Chd conesundergo
conformationa equilibrationintheground statesuch as
s-cisand s-trans conformers as evidenced and con-
firmed by infrared spectra studies. Thisphysicochemi-
ca property of cha coneisassociated with spectra lin-
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earityl”*37, Thisspectrd linearity hasbeen studied by
Hammett equation using singleand multi-linear regres-
sionanayses. Inthe present investigation, theauthors
wishto report anew catalyst Fly-ash:sulphuricacid for
synthesizing cha conesby Crossed-Aldol condensation
reaction. Theyiddsof chalcones are more than 90%.
The synthesized chal cones are characterized by their
physical constants, Mass, IR and NMR spectral data
asthey areunknown compounds sofar. Thepurities of
the synthesi zed chal cones have been checked by their
physical constantsand their spectral data. Therefore
theauthorshavetaken effortsto synthesize somearyl
chal cones by solvent free method and to study the spec-
trd linearity, antimicrobia andinsect antifeedant activi-
tiesof chalcones.

EXPERIMENTAL

Materialsand methods

All chemicalsare procured from E-Merck brand.
Fly ash was collected from Thermal Power Plant-I1,
Neyveli Lignite Corporation (NLC), Neyvdi, Tamil

Nadu, India Meting pointsof al cha conesweredeter-
minedinopenglasscapillarieson Mettler FP51 melting
point apparatus and are uncorrected. Infrared spectra
(KBr, 4000-400cm?) were recorded on Avatar-300
Fourier transform spectrophotometer. The NMR spec-
traof all compounds are recorded in Instrum AV 300
spectrometer operating at 500 MHz for *H NMR spec-
traand 125.46 MHz for *C NMR spectrain CDCI,
solvent using TM Sasinternd standard. Electronimpact
(El, 70eV) and chemical ionization mode FAB* mass
spectrawererecorded with aVarian 500 spectrometer.

Prepar ation of catalyst

Ina50mL Borosi| beaker, 1g of fly-ash and 0.8mL
(0.5mol) of p-toluenesulphonic acid are taken and
mixed thoroughly with glassrod. Thismixtureisheated
onahot air oven at 85°C for 1h, cooled to room tem-
perature, stored in aborosi| bottleand tightly capped.
Thisischaracterized by infrared spectrd data. Infrared
spectral data of fly-ash: sulphuric acid is v(cm™):
3456(0OH); 3010 (C-H); 1495, 1390(C-S); 1336,
1154(S=0); 1136, 1090, 976, 890, 850, 820, 667,
658, 620, 580, 498, 425.

TABLE 1: Analytical and massspectral data of 1-methyl-2-pyrrolyl chalcones

M. F. Yidd Mup.

Entry R E W, (%) (°C) Mass (m/z)
1 H C14H13NO 212 9% ?ggg)z[%g]) 212[M"], 196, 134, 131, 108, 103, 97, 80, 77, 66, 65, 27, 15.
2 3Br CyuHpBINO 290 92 166-167 290[M™], 292[M*Y, 273, 208, 154, 108, 81, 77,15
3 4Br CyuH;,BINO 290 93 161-162 290[M*], 292[M*?, 273, 210, 208, 180, 154, 108, 81, 77, 15
4 3-Cl  CyuHCINO 246 90 220-221 246[M'], 248,[M*?, 230, 165, 108, 111, 77, 15
5 4-Cl  CyuHuCINO 246 93 250-221 246[M*], 248,[M*¥, 230, 210, 165, 108, 137, 134, 123, 111, 77, 65, 35, 15
6 4F CyHip,FNO 230 90 231-232 230[M*], 232[M*?], 214, 210, 149, 134, 123, 121, 108, 95, 93, 77, 65, 15
7 2-0H CyHiNO, 228 90 246-247 228[M"], 212, 147, 119, 108, 17, 15,
8 3OH CyHiNO, 228 90 252-253 228[M], 212, 147, 119, 108, 106, 134, 93, 77, 17, 15,
9 4-OH CyH;NO, 228 93 212-213 228[M™], 212, 147, 134, 121, 119, 108, 106, 134, 93, 80, 77, 65, 17, 15,
10 3-OCH; CpsHisNO, 242 92  122-123 242[M], 226, 210, 161, 133, 108, 107, 91, 80, 77, 15,
11 4-CH; CysHisNO 226 94 128-129 226[M7], 210, 161, 134, 133, 108, 107, 91, 80, 77, 66, 31, 15,
12 3NO, CyHN,03 256 91 149-150 256[M*], 241, 176, 148, 108, 80, 77, 45,15,
13 4-NO, CyHpN,O; 256 94  184-185 256[M 7], 241, 176, 148, 134, 122, 108, 80, 77, 55, 45,15,

Synthesisof 1-methyl-2-pyrrolechalcones

An appropriate equimolar quantitiesof 1-methyl-
2-acetylpyrrole (2 mmol), substituted benzal dehydes
(2mmol) andfly-ash:sulphuricacid (0.5 g) aretakenin
ACE tubeandtightly capped. Themixtureissubjected
to microwave heating for 2-4 minutesin amicrowave
oven (Schemel) (LG Grill, Intellowave, Microwave

Oven, 160-800W) and then cooled to room tempera-
ture®, Thereaction mixtureis treated with ethanol
and the separated solid isfiltered, washed with n-hex-
aneanddried. Thesolid, onrecrystallization with ben-
zene-hexanemixturegivesglittering paeyellow solid.
The catalyst isrecycled by washing the solid reagent
remained on thefilter by ethyl acetate (10 mL) followed
by drying in an oven at 100°C for 2h and it is made
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spectrd dataof chaconesaregivenin(TABLE 2). The
'H NMR and *C NMR spectral data are given in

reusablefor further reactions.
Theanalytical and mass spectra dataof unknown

chaconesarepresentedin (TABLE 1). TheInfrared (TABLES3).
TABLE 2: Infrared spectral datav(em™) of substituted styryl 1-methyl-2-pyrrolyl ketones

Entry R CO¢dsy  CO(sirang CH CHep CH=CH, C=Cq Substituent styryl part
1 H 1642.45  1584.32 1208.26 744.98 1068.69 690.60
2 3-Br 1648.24 159352 1101.38 783.91 1066.29 667.35
3 4-Br 1648.57 159240  1208.90 748.00 1067.02 693.42
4 3-Cl 1693.15 1649.24 1178.08 777.31 1020.62 657.53
5 4-Cl 1650.94  1595.79  1092.06 779.93 1067.08 652.95
6 4-F 1608.49  1553.20 1158.49 782.72 1080.71 685.71
7 2-OH 1679.43 1601.31 112155 767.87 1019.53 647.27 3508.71
8 3-OH 1643.27  1587.07 1166.81 746.39 1074.00 646.32 3465.89
9 4-OH 1652.36  1625.95  1152.69 756.32 1029.25 685.36 3486.23
10 3-OCH; 1697.18 1638.36 1194.52 789.04 1030.14 652.48 1276.34
11 4-CH; 1687.67 1632.76  1185.57 714.32 1019.54 652.05
12 3-NO, 1650.08 1594.86 1185.33 738.86 1068.38 667.79
13 4-NO, 1650.81 1598.90 1107.00 750.35 1067.51 673.36
TABLE 3: The'H and *C NM R chemical shiftsd(ppm) of substituted styryl 1-methyl-2-pyrrolyl ketones
Entry R (1I:|','d) (1:'11) PZ‘?%'Q 9 subst Py;:gg:sn ’ Pycr”r_'cfl-elrri]ng O G &G G G
1 H 7409 7.745 7.213-7.341(5H,m) - 6.381-6.753 (3H, m) 3.852 181.73 123.56 141.37 135.24 126.34
2 3-Br 7381 7.641 7.007-7.307 (4H, m) -~ 6.148-6.934 (3H, m) 4.035 179.14 125.07 139.57 137.52 130.26
3 4-Br 7.379 7.654 7.099-7.544(4H,m) -- 6.192-6.891 (3H, m) 4.028 178.98 123.86 139.68 133.87 129.21
4 3-Cl 6.652 8.201 7.082-8.951 (4H, m) -- 5.984-6.934 (3H, m) 4.038 183.67 124.26 139.03 135.96 126.34
5 4-Cl 7399 7.655 7.129-7.582(4H,m) -~ 6.199-6.220 (3H, m) 4.029 178.76 123.75 139.33 133.30 128.61
6 4-F 6.706 6.915 6.876-7.380(4H, m) --- 6.094-6.747 (3H, m) 4.988 193.41 124.42 145.02 131.97 127.45
7 2-OH 6.786 7.697 6.987-7.582(4H,m) ---  6.031-6.04 (3H, m) 4.881 182.30 123.08 139.36 115.32 159.65
8 3-OH 7.376 7.617 7.102-7.546 (4H, m) --- 6.191-6.930 (3H, m) 4.023 184.00 123.93 145.91 136.31 112.76
9 4-OH 7.731 8869 7.032-8563 (4H,m) -- 6.196-6.790 (3H, m) 4.173 181.23 122.06 141.29 126.23 127.59
10 3-OCHz 7.269 7.528 7.303-7.428 (4H, m) (?él-7|3§) 6.368-6.854 (3H, m) 3.987 180.36 124.81 142.38 136.28 109.82
11  4-CH; 7.365 7.429 7.311-7.401 (4H, m) (%'3:52) 6.112-6.254 (3H, m) 4.058 181.92 123.05 139.50 133.20 127.52
12 3-NO, 7504 7.751 7.1657.871(4H,m) -- 6.230-6.938 (3H, m) 4.048 182.36 124.08 138.32 136.85 122.45
13 4-NO, 7.821 7.89%6 7.191-7.579(4H,m) -- 6.251-6.954 (3H, m) 4.051 183.84 124.95 140.36 141.38 127.50
Entry R Cs Ca Cs Cs  Substt. Cyp Cs Cu Cs  Methyl
1 H 128.65 12795 12865 126.34 136.21 12425 11865 13158  36.65
2 3-Br 12658 13055 131.85 125.07 13752 125.07 11937 13254 37.63
3 4-Br 13157 12386 13157 129.21 13595 12386 119.08 131.72 37.84
4 3-Cl 13485 12965 131.26 124.58 137.02 125.02 119.32 130.98 36.98
5 4-Cl 12891 13330 12891 128.61 13511 12453 11910 131.35 37.28
6 4-F 112,57 16135 11257 127.45 136.02 12442 119.19 132.08 36.89
7 2-OH 11498 13058 12259 128.53 137.25 12532 12056 131.27 36.25
8 3-OH 162.17 11920 13421 119.25 136.31 12393 121.92 134.21 37.28
9 4-OH 11587 15836 11587 127.59 137.68 124.67 122.89 134.74 36.98
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Entry R Cs Cs Cs Ce Substt. C» Cs Cs Cs M ethyl
10 3-OCH; 165.37 11429 114.32 119.82 59.68(0OCH;) 138.24 125.38 124.77 131.25 36.91
11 4-CH; 130.05 137.65 130.05 127.52 27.89(CH;) 136.52 124.87 123.87 13247 36.57
12 3-NO, 149,52 121.37 130.57 133.52 - 137.21 125.71 12458 131.25 37.04
13 4-NO, 124.08 14758 124.08 127.50 138.32 124.08 12358 13243 3781
CHO
!\ Fly-ash:H,SO
COCH; + (X 2>
| ~ MW

CHs

R=H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH, 40H, 3-OCHs, 4-CHj, 3-NO,, 4-NO,

Scheme1: Synthesisof substituted styryl1-methyl2-pyrrolyl chalcones

RESULTSAND DISCUSSION

Hy ashisawasteair-pallutant and it hasmany chemi-
ca species’® SO, Fe,0,, Al,O,, CaO, MgO and
insolubleresidues. Thewastefly-ashisconvertedinto
useful catdyst fly-ash:sulphuricacid by mixingfly-ashand
sulphuric acid. The sulphonic acid group and chemical
gpeciespresent inthefly-ash haveenhanced thecataytic
activity. Duringthe course of thereactionsthese species
arerespons blefor the promoting effectson condensa
tion betweenthe heterocyclic ketoneand aryl ddehydic
groupsleadingtotheformation of unsaturated ketone. In
theseexperimentstheproductsareisolated and the cata-
lystiswashed with ethyl acetate, heated to 100°C then
made reusabl efor further reactionswithout any appre-
ciablechangeinthecatdyticactivity. Inthisprotocol the
reaction givesbetter yields of the chal conesduring the
condensation without any environmenta discharge.

Spectral linearity

In the present study the spectral linearity of
chal cones hasbeen studied by eva uating the substitu-
ent effects. The assigned group frequencies of al
chalconeslike carbonyl stretchesvCO, the deforma-
tion modes of vinyl part CH out of plane, in-plane,
CH=CH and >C=C< out of planes (cnm?), the vinyl
hydrogen and chemica shiftsé(ppm), of H , H,. C,,
CB, CO areassigned and thesefrequenciesare corre-
lated with various substituent constants.

IR spectral study
Theeffect of substituentson theinfrared carbonyl

@Wu'c CHEMISTRY —

frequencieshasbeen reported previoudy inseverd stud-
ieg®, Thecarbonyl group stretching frequency canbe
assumed to be “mass insensitive”. The carbonyl group
frequency has been successfully correlated with
Hammett 6 constants in acetophenones! ! benzophe-
nones“? and benzoy! chlorides®!, ngphthacyl bromides
and esterg™.

Whileseeking Hammett correlationinvolving group
frequencies, theform of the Hammett equation employed
is

vV=pc+v, (@]
wherev_isthefrequency for the parent member of the
series,

0]

\
Ngaae
o G

3

Figurel: Thes-cisand s-transconformersof 1-methyl-2-
pyrrolyl chalcones

The seriesof chal coneschosenin the present study
possess a, 3- unsaturated carbonyl system. They are
expected to exist in s-cisand s-trans conformations
areshownin (Figure 1). Thecarbonyl stretching fre-
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guencies (cm?) of s-cis and s-trans isomers in the
present study arepresented in (TABLE 2). Thelowest
carbonyl frequency isobserved in both theconformers
when strongest el ectron withdrawing groupsispresent
in phenyl ring while highest frequency isnoted when
strongest el ectron attracting group is present in phenyl
ring. Thesametrend isobserved inthe present investi-
gation aso. Thesefrequencies are separately analyzed
through variousHammett s gmaconstantsusing single
and multi-regression anal yses.

Theresultsof thedatistica analysisarepresentedin
(TABLE4). From (TABLE 4), vCOs-cisconformers
(cm™) havebeen satisfactorily corrdlated for dl substitu-
ents, with Hammett 5, constant and F parameters, ex-

TABLE 4: Resultsof statistical analysisof infrared infraredv (cm) CO

—= Pyl Peper

cludingH, 3-Cl and 3-NO, substituents. Thepolar and
F parametersgive positive p values and the other con-
gantsshow negetivep values. This means that the induc-
tiveandfidd effectsof substituentsoperatenorma sub-
stituent effects'® onthe s-cisconformersand the other
congtantsreversethe substituent effects. Field effectsof
thesubstituentsonly givethe satisfactory corrdaionwith
vCOs-transconformers except for H and 3-OH sub-
stituents. Polar and inductive effectsof substituentsare
foundtofall in correation. Thisisduetotheincapability
of tranamitting theeffectsof subgtituentsfromthe phenyl
ring as per theconjugative structureshownin (Figure2).
All correlaionsproduce negative p values. The degree
of transmission of thesubstituent effectsishigher invCO

CO,,, CH,, CH_, CH=CH_and C=C_

s-cis’ strans’

substituted styryl 1-methyl-2 pyrrolyl ketoneswith Hammett ¢, 6, 6,, 6, constantsand F and R par ameters

Frequency Constants r p I s n Correlated derivatives
o 0.813 1659.52 -9.675 25.68 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO,
o 0.700 1657.89  0.067 25.93 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO,
o 0.927 1671.69 -36.25 24.35 10 3-Br, 4-Br, 4-F, 2-OH, 3-OH, 4-OH, 3-OCHg,
CO.. 4-OCHg, 3-NO,, 4-NO,
sas OR 0.702 1652.82 -20.79 25.39 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHj3, 3-NO,, 4-NO,
F 0.938 1677.91 48.923 23.97 12 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO,
R 0.804 1656.86 -2.730 2591 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHj3,4-CH3, 3-NO,, 4-NO;
o 0.814 1605.27 -10.364  27.06 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHj3, 3-NO,, 4-NO,
o' 0.789 1603.76 -3.002 27.27 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO,
o 0.819 1614.30 -27.931  26.74 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
co 4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO,
strans OR 0.812 1600.30 -13.779  27.10 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO,
F 0.932 1621.77 -44251  25.82 11 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 4-OH,
3-OCHg, 4-CHg, 3-NO,, 4-NO,
R 0.800 1603.08 -1.532 27.32 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO,
I 0.818 1161.86 -21.548  41.82 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO,
o 0.704 1158.62 -3.433 21.29 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO;
o 0.932 1187.33 -75.69 39.94 11 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
CH, 4-OH, 3-OCHjs, 4-CHj3, 3-NO,, 4-NO,
P OR 0.803 1160.02 6.226 42.55 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO;
F 0.833 1187.78 -71.506  40.05 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO,
R 0.904 1156.97 -4.590 42,54 10 H, 4-Br, 3-Cl, 4-F, 2-OH, 3-OH, 4-OH,

3-OCHg, 4-CHs, 3NO,
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Frequency Constants r p I s n Correlated derivatives
c 0912 75876  7.926 2294 11 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs
¢ 0931 759.59 12.190 21.29 13 H, 3-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH, 4-OH,
3-OCHjs, 4-CH3
o 0.811 754.69 13.929 22.96 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
CH 4-OH, 3-OCHjs, 4-CHj3, 3NO,,4-NO;
o OR 0.825 75436 -23.099 2237 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHj3, 3NO,,4-NO;
F 0.819 750.64 22.866 22.66 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHj3, 3NO,,4-NO,
R 0.803 759.19 -21.111 2311 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-OCHa, 3NO,, 4-NO,
c 0.846 1047.33 31.402 22.08 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-OCHg, 3NO,, 4-NO,
¢ 0.833 1051.74 13.992 23.46 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-OCHs;, 3NO,, 4-NO,
o 0.835 1034.71 45.988 23.26 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
CH=CH, 4-OH, 3-OCHjs, 4-CHj3, 3NO,,4-NO;
P OR 0.849 1064.00 48.381 21.12 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHj3, 3NO,,4-NO;
F 0.835 1034.16 44.091 23.29 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHj, 4-CHj3, 3NO,,4-NO,
R 0.823 1057.54 14.057 24.25 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHj3, 3NO,,4-NO,
c 0.909 666.37 4.606 17.81 9 3-Br, 3-Cl, 4-Cl, 2-OH, 3-OH, 3-OCHj,
4-CHs, 3-NO,, 4-NO,
¢ 0917 666.92 5.080 17.62 9 3-Br, 3-Cl, 4-Cl, 2-OH, 3-OH, 3-OCHj,
4-CHs, 3-NO,, 4NO;
o 0.808 664.07 7.911 1782 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
c=C 4-OH, 3-OCHjs, 4-CHjs, 3-NO,, 4-NO,
o OR 0934 67296 24.074 16.82 9 3-Br, 3-Cl, 4-Cl, 2-OH, 3-OH, 3-OCHj,
4-CHs, 3-NO,, 4-NO,
F 0912 63856 11.065 17.75 9 3-Br, 3-Cl, 4-Cl, 2-OH, 3-OH, 3-OCHj,
4-CHs, 3-NO,, 4-NO,
R 0.839 673.61 17.202 16.43 9 3-Br, 3-Cl, 4-Cl, 2-OH, 3-OH, 3-OCHj,

4-CHs, 3-NO,, 4ANO,

r=Correlation coefficient; p= Slope; |=Intercept; s= Sandard deviation; n= Number of substituents

s-cisthanin vCOs-transconformers.

The substituent effectson the deformation modes
of CHop/ip, CH=CH and C=Cop of vinyl partsof sub-
stituted styryl 1-methyl-2-pyrrolyl ketones have been
studied, based on the work of Thirunarayanan and
Jaishankar®, Thelarger va ue of deformation mode
frequency for the system is due to the low mobility
of electrons between the >C = C< and the -CH= CH-
framework. The observed -CH out of plane, -CH in-
planeand - CH = CH- out of planefrequenciesinthe
present study aregivenin (TABLE 2). All thedeforma:
tionmodesof stretching frequenciesof subgtituted styryl
1-methyl-2-pyrrolyl ketoneshave been correl ated with
different substituent constants according to John

@Wu'c CHEMISTRY —

Shorter™® and Thirunarayanan and Jai shankart4l,
From (TABLE4), theregression analysisof CHip
modeswith Hammett 6, constant and R parameterspro-
duce satisfactory correlation alongwith negativep val-
uesfor all substituents, excluding 3-Br, 4-Br, 4-Cl, 3-
NO, and 4-NO, substituents. The Polar and Field ef-
fectsof thesubstituentsfail inthecorrelation. All corre-
lations produce negative p values and reverse the sub-
stituent effectson the CHip modes. A satisfactory cor-
relationisfound for CHop modeswith Hammett 6 and
o* constantsexcluding 4-Br, 4-Cl, 3-NO, and 4-NO,
subgtituents. Whenthese constantsareincluded inthe
regression the correl ation decreases considerably. In-
ductive, Fidd and Resonance effects of the subgtituents
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fall inthecorrelation. Thisisdueto thereason stated
earlier with the conjugative structureshownin (Figure
2). Theahility of transmission of ectroniceffectsof the
substituentsisequal inboth CH_ and CH, modes.

A\ J
Q vﬁ\
N, H
/7
\C\ H
H

Figure?2: Resonanace conjugativestructure

Theassigned CH=CHop and C=Cop deformation
modes of subgtituted styryl 1-methyl-2-pyrrolyl ketones
are presented in (TABLE 2) and they are correlated
with Hammett sigma constants and F and R param-
eters. Theresultsof regression analysisare presented
in (TABLE 4). From (TABLE 4), it is evident that
CH=CHop deformation modesfail to correlate with
Hammett sSgmacongantsand Fand R parameters. This
isduetotheincapability of transmittance of effectsof
substituentson the abovevinyl portioninall ketones
along with the conjugated structure shownin (Figure
2). All correlations produce positive p values and it
showsthat thenormal substituent effectsoperateinal
ketones.

Hammett ¢ constants and F parameter give satis-
factory correlation with C=Cop deformation modes of
substituted styryl 1-methyl-2-pyrrolyl ketones. Induc-
tive and resonance effects of the substituentsfail inthe
correlaioninthesedeformation modesa ong with pos-
tivep values. This shows that the effects of substituents
normally operatein all ketones.

Someof thesingleregress on anadysi sproduce poor
correlation with vCOstretches, CHip, op, CH=CHop
and C=Cop modes. The results of multi regression
analysisshow asatisfactory correlation for thesefre-
guencieswith Swain-Lupton and Fand R parameters“
indl infrared group frequencies. Thecorrelation equa:
tionsaregivenin (2-13).
vCO__ ™D = 1666.83(+23.246) —
30.235(+4.481)c, — 10.557(+3.453) o, )
(R=0.928, n =13, P> 90%)
vCO__ ™D = 1679.85(+20.139)

-50.577(+3.862)F +3.327(x1.204)R €)
(R=0.938, n=13, P> 90%)
vCO_ ™D =1611.83(+25.041)

strans

o=©!

—= Pyl Peper
-24.849(+4.827)c, - 5.356(x0.375) o,, @)

(R=0.920, n = 13, P> 90%)
vCO em-1) = 1624.11(+21.685)

s-trans

-46.240(x4.159)F +4.005(2.000)R (5)

(R=0.933, n= 13, P> 90%)

VCH, ™= 1205.51(+36.424)

-98.1821(7.021)0,+ 39.455(5.411) o, (6)
(R=0.940, n= 13, P> 90%)

VCH, ™= 1190.23(2:33.66)

-73.603(6.457)F +4.224(x0317)R 7)
(R=0.934, n= 13, P> 90%)

vCH_ ™ = 738.81(+20.755)

+33.566(:3.895)6 — 34.459(+3.002) o, )
(R=0.935, n = 13, P> 90%)

VCH ™ = 747.63(18.985)

+25.426(+3.641)F -5.156(+1.788)R 9)
(R=0.921, n = 13, P> 90%)
VCH=CH_ (™) =1053.45(x19.982)
+22.782(+3.853)0,+40.670(+:2.938) o,
(R=0.951, n= 13, P> 95%)
VCH=CH_(") = 1039.60(+19.339) +39.463
(+£3.709)F +9.331(21.821)R

(R=0.938, n =13, P> 90%)
VC=C_(" = 676.29(+15.699) -7.196
(£63.026)0,+26.510(+2.323) o,
(R=0.934, n =13, P> 90%)

vC=C ("= 672.39(+13.185)
+2.682(+0.235)F+16.881(x1.301)R
(R=0.939, n = 13, P> 90%)

H spectral study

The'H NMR spectraof ninechalconesunder in-
vestigation are recorded in deuterated chloroform em-
ploying tetramethylsilane(TMYS) asinterna standard.
Thesgndsof theethylenic protonswereassgned. They
arecdculated asAB or AA’ BB’ systems respectively!”
I, Thechemical shiftsof H_areat higher field than
those of H, inthisseriesof ketones. Theethylenic pro-
tons give an AB pattern and the B-proton doublet in
most caseswhichiswell separated fromthe signalsof
thearomatic protons. Theassigned chemical shiftsof
theethylenic protonsare presentedin (TABLE 3).

In nuclear magnetic resonance spectra, the proton
chemica shiftso(ppm) dependsonthee ectronic envi-
ronment of the nuclei concerned. These shiftscan be
correated withreactivity parameters. Thusthe Hammett
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equationmay beusedintheformas
Logdé=Logd,+po 14
whered, isthechemicd shiftinthecorresponding par-
ent compound.

Theassigned *H NMR chemical shifts(ppm) of
oH_and 6H, of substituted styryl 1-methyl-2-pyrrolyl
ketonesare presented in (TABLE 3). These chemical
shiftsare correl ated with Hammett substituent constants
and FandR parameters. Theresultsof Satigtica andyss
these chemical shifts(ppm) areshownin (TABLED5).

From TABLES, itisevident that Hammett 5, 6+, 5,
and F and R parameters have been correl ated satisfac-
torilywithH_chemical shiftsexcluding 3-Cl, 4-F, 2-
OH and 4-OH substituents. All correlationsgive posi-
tivep values. Thisshowsthat thenormal substituent ef-
fectsoperateinal ketones. Theresonanceeffectsfail in
correlation. Thisisduetotheincagpability of subgtituents
for predicting the reactivity through the substituent ef-
fectsonthevinyl H_ protonchemicd shiftsandisassoci-
ated with the conjugative structureshownin (Figure 2).

TABLES: Resultsof datigtical analysisof NM R chemical shifts(ppm) of 6H 6H,,8CO0,8C, and oC, of substituted styryl
1-methyl-2-pyrrolyl ketoneswith Hammett 6, 6*, 6, 6, constantsand F and R parameters

Frequency Constants r p I n Correlated derivatives
o 0920 0.205 7.258 0.37 10 H, 3-Br, 4-Br, 4-Cl, 2-OH, 3-OH, 3-OCHj,
4-CHs, 3-NO,, 4-NO,
o' 0904 0.261 7.289 0.37 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
o 0905 0.098 7.253 0.37 10 H, 3-Br, 4-Br, 4-Cl, 3-OH, 4-OH, 3-OCHj,
Sua(PPM) 4-CHs, 3-NO,, 4-NO,
“ OR 0.843 0.738  7.470 0.32 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
F 0908 -0.159 7.355 0.37 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
R 0924 0.224 7.375 0.36 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
o 0.908 -0.101 7.754 046 12 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
3-OCHg, 4-CHj3, 3-NO,, 4-NO;
o’ 0916 -0.125 7.742 045 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
o 0.811 -0.265 7.839 0.46 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
Sus(PPM) 4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
P oR 0913 0251 7791 049 11 H,3-Br, 4-Br, 3-Cl, 4-Cl, 2-OH, 3-OH, 3-OCHs,
4-CHs, 3-NO,, 4-NO,
F 0.824 -0552 7.964 045 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
R 0.907 0.088 7.717 046 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
o 0.802 -0.273 18248 392 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
o’ 0911 -0.724 18246 3.89 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
o 0924 4824 18059 380 9 H,3-Cl,2-OH, 3-OH,4-OH, 3-OCHjs, 4-OCHz,
3CO 3-NO,, 4-NO,
(ppm) OR 0921 -3.311 181.63 3.83 12 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 2-OH, 3-OH, 4-OH,
3-OCHgs, 4-CHj3, 3-NO,, 4-NO;
F 0947 9314 18162 344 9 H,3-Cl, 2-OH, 3-OH,4-OH, 3-OCHg, 4-CHj,
3-NO,, 4-NO,
R 0904 -2.152 181.62 4254 10 H,4-Br, 3-Cl, 4-F, 2-OH, 3-OH, 4-OH, 3-OCHj,
4-CHs;, 3NO,
o 0974 1786 12364 058 12 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
5C,(ppm) 3-OCHjs, 4-CHj3, 3-NO,, 4-NO;
¢ o' 0978 1145 12383 055 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH,
4-OH, 3-OCHjs, 4-CHs, 3-NO,, 4-NO,
@Wu'c CHEMISTRY —
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Frequency Constants r P I s n Correlated derivatives

o 0.847 2149 12310 0.77 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH, 4-
OH, 3-OCHjs, 4-CHgz, 3-NO,, 4-NO,

OR 0.841 1408 12426 081 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH, 4-
OH, 3-OCHjs, 4-CHgs, 3-NO,, 4-NO,

F 0.843 1909 12313 0.79 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH, 4-
OH, 3-OCHj3, 4-CHgz, 3-NO,, 4-NO,

R 0936 0.759 12420 0.82 10 H, 3-Br, 4-Br, 4-Cl, 4-F, 2-OH, 4-OH, 4-CH3, 3-
NO,, 4-NO,

c 0932 -2116 141118 230 11 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 2-OH, 4-OH, 3-OCHa,
4-CHs, 3-NO,, 4-NO,

o’ 0937 -1527 14090 225 9 H,3-Br,4-Br, 3-Cl, 4-Cl, 2-OH, 4-OH, 4-CH3, 3-
NO,

o 0924 -3.040 14201 235 11 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 2-OH, 4-OH, 3-OCHj,

3Cy(ppm) 4-CHs, 3-NO,, 4-NO,

OR 0.839 -3.795 139.93 223 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH, 4-
OH, 3-OCHjs, 4-CHgz, 3-NO,, 4-NO,

F 0.803 -0.417 141.02 243 11 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 2-OH, 4-OH, 3-OCHz,
4-CHs, 3-NO,, 4-NO,

R 0.906 -3.964 139.38 1.08 13 H, 3-Br, 4-Br, 3-Cl, 4-Cl, 4-F, 2-OH, 3-OH, 4-

OH, 3-OCHjs, 4-CHj3, 3-NO,, 4-NO;

r=Correlation coefficient; p= Slope; |=Intercept; s= Sandard deviation; n= Number of substituents

The H, chemical shiftsof these ketonesproduce
satisfactory correlaionswiththeHammett o, 6*, 5, and
R parametersa ong with negativep values. This shows
that thereversed substituent effectsoperatein all ke-
tones. HeretheInductiveand Polar effectsare of less
effectiveleadingto poor correlation.

Singleparameter correlationsof H and H, chemi-
cal shifts from *H NMR are found to fail with the
Hammett sigma constants and F and R parameters.
While seeking the multi-regression analysis of these
chemical shiftsthereissatisfactory correlationswith
Swain-Lupton and Fand R parameters“. The corre-
lated multi regression equationsaregivenin (15-18).
8H_(ppm) = 7.655(0.301)
-0.399(0.058)5, +0.874(x0.044) o,,
(R=0.952, n=13, P> 90%)
3H_ (ppm) = 7.506(:0.302)
-0.288(+0.056)F +0.288(+0.021)R
(R=0.928, n= 13, P> 90%)
5Hﬁ(ppm) =8.033(x3.257)
~0.505(:0.081)0, + 0.422(+0.061) o,
(R=0.923,n=13, P> 90%)
5Hﬁ(ppm) =8.060(x0.375)

- 0.634(£0.072)F +0.164(£0.035)R

(R=0.927, n= 13, P> 90%)
3C NMR spectral study
Theassgned carbonyl carbon chemica shifts(ppm)

(15)

(16)

(17)

(18)

of CO, 6C,_ and 6C, of substituted styryl 1-methyl-2-
pyrrolyl ketonesare presented in TABLE 4 and these
chemical shiftsare corre ated with Hammett sgmacon-
stantsand F and R parameters. Theresultsof Satistical
andysisisshownin(TABLEDS). FromtheTABLEDS, it
isevident that the chemical shifts (ppm) of CO carbon,
have been correl ated satisfactorily with Hammett ¢*,
o,, o constantsand F parameter excluding 3-Br, 4-Brr,
4-Cl and 4-F substituents. Some of the correlations
givepositivep values while the others give negative p
values. Hamett 6 and R parameters are found to fail in
corredltion. Thisisdueto thereason stated earlier as
per theconjugtivestructuregivenin (Figure 2).

The assigned chemical shifts(ppm) of C_and C,
vinyl carbonsin substituted styryl 1-methyl-2-pyrrolyl
ketones have been corrd ated with Hammett Sgmacon-
stantsand F and R parameters. Thecorrelation of C_
chemical shiftswith Hammett 6, 6+ constants and R
parameter issatisfactory excluding 3-Cl, 3-OH, 4-OH
and 3-OCH, giving positive p values. Thisshowsthat
the normal substituent effectsoperatein all ketones.
Theinductive, resonance and field effects of the sub-
stituentsfail in correlation. Thisisdueto thereason
stated earlier and is associated with the conjugated
sructureshownin (Figure2).

The C chemicd shifts(ppm) of substituted styryl 1-
methyl-2-pyrrolyl ketones produce satisfactory corre-
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lationswith Hammett Ssgmacongtantsand R parameter
excluding 4-F, 3-OH, 3-OCH,and 4-NO, substituents,
giving negetivep values. Resonanceand filed effectsof
thesubstituentsarefoundtofail in correlation. Thisis
dueto thereason stated earlier a ong with the conju-
gated structurein (Figure2).

Single parameter correlations of the *C NMR
chemical shifts(ppm) of CO, C_and C, carbonsfail
with Hammett sigma constants and F and R param-
eters. Whileseeking themullti regressionandyssof these
chemical shifts, thereissatisfactorily correlationswith
Swain-Lupton and Fand R parameterd“. The corre-
lated multi regression equationsaregivenin (19-24).
3CO(ppm) = 183.76(+3.314)
+8.345(0.638)0,-6.135(0.492) o,,
(R=0.942, n= 13, P> 90%)
3CO (ppm) = 181.32(+2.649)
+11.040(+5.080)F -3.475(x0.249)R
(R=0.959, n= 13, P> 95%)
3C, (ppm) = 123.48 (x0.791)
+1.668(x0.316)o, + 0.843(x0.105) o,
(R=0.952, n= 13, P> 95%)
3C, (ppm) = 123.466 (+0.642)
+1.628(+0.123)F + 0.564(£0.060)R
(R=0.950, n=13, P> 95%)
8C,(ppm) = 140.437 (:0.208)
-1.086(+0.4017), - 3.427(0.309) o,
(R=0.940, n= 13, P> 90%)
8C, (ppm) = 138.60 (+1.493)
+1.649(+2.864)F —4.161(+1.406) R

(R=0.968, n =13, P>95%)
Microbial activities

(19)

(20)

(21)

(22)

(23)

(24)

Chalcones possessawiderangeof biological ac-
tivitied?+3l, These multipronged activities are associ-
ated with different unsaturated ketones. Hence, itisin-
tended to examinethe r activitiesagainst respective mi-
crobes-bacteria’s, fungi and insect anti-feedants.

Antibacterial sensitivity assay

Antibacterial sensitivity assay isperformed using
Kirby-Bauer™ disc diffusiontechnique. In each Petri
plateabout 0.5 ml of thetest bacterial sampleisspread
uniformly over thesolidified Mudler Hinton agar using
sterile glass spreader. Then the discswith 5mm diam-
eter made up of Whatman No.1 filter paper, impreg-

@Wu'c CHEMISTRY —

nated with the solution of the compound are placed on
themedium using sterileforceps. Theplatesareincu-
bated for 24 hours at 37°C by keeping the plates up-
sidedown to prevent the coll ection of water dropl ets
over themedium. After 24 hours, theplatesarevisualy
examined and thediameter vauesof thezoneof inhibi-
tion havebeen measured. Triplicateresultsarerecorded
by repeating the same procedure.

Theantibacterial screening effect of synthesized
chaconesisshownin (Figure3; Plates1-12). Thezone
of inhibitioniscompared using (TABLE 6) andtheClus-
tered column Chartisshownin (Figure4). Fromthe
chart, itisinferred that the cha conewith -OH substitu-
ent at 3 position showsexcel lent activity against all
microorganismsexcept for Saureus. Thisseriesshows
excellent activity against P.aeruginosa.

TABLE 6: Antibacterial activitiesof substituted styryl 1-
methyl-2-pyrrolyl ketones

Zone of Inhibition (mm)
Gram positive  Gram negative

Bacteria Bacteria

Q
S Compound R ) = §
No. = 3 g = &6 ¢
B £ 2 3§ £ ©
2 2 8 u 3 g
s s o Y £ Z
o d
! D—
1 E-1 H 8 8 8 6 6 7
2 E-2 3-Br 8 8 7 7 8 6
3 E-3 4-Br 10 6 6 7 7 7
4 E-4 3-Cl 6 6 7 6 6 6
5 E-5 4-Cl 7 8 7 6 6 8
6 E-6 4-F 8 7 7 7 6 7
7 E-7 2-OH 7 6 7 7 7 8
8 E-8 3-OH 7 6 6 8 7 7
9 E-9 4-OH 7 7 7 8 7 7
10 E-10 3-OCHj3 6 7 6 8 8 7
11 E-11 4-CH3 6 6 6 7 6 6
12 E-12 3-NO, 6 7 6 6 6 6
13 E-13 4-NO, 6 8 6 6 7 7
Standard  Ampicillin 25 20 8 20 8

Control DMSO

Antifungal sensitivity assay

Antifungal sensitivity assay is performed using
Kirby-Bauer™disc diffusiontechnique. PDA medium
isprepared and sterilized as above. It ispoured (ear
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bearing heating condition) in the Petri-platewhichis
aready filledwith 1 ml of thefunga species. Theplate
isrotated clockwise and counter clock-wisefor uni-
form spreading of the species. Thediscsareimpreg-
nated with thetest solution. Thetest solutionispre-
pared by dissolving 15mg of the chalconein 1ml of
DM SO solvent. Themediumisalowed to solidify and
kept for 24 hours. Then the platesarevisually exam-
ined and thediameter va ues of zoneof inhibition have
been measured. Triplicate resultsarerecorded by re-
peating the same procedure.

Plate 4

Plate 10

Plate 11
Figure3: Antibacterial activitiesof 1-methyl-2-pyrrolyl chalcones-petri dishes

——— @Wc CHEMISTRY
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Theantifunga activity of subgtituted cha conessyn-
theszedinthepresent tudy isshownin (Figure5; Plates
1-6) and the zone of inhibition values of theeffectis
givenin (TABLE7) and the clustered column chart, is
shownin (Figure 6). Analysisof the clustered column
chart, indicatesthat thefluoro substituted cha coneshave
very good activity onal thethreefungal species. The
substituentslike4-Cl, 4-F, 3-OCH,and 4-NO,, shows
greater antifungal effect on M.spp. Thefluoro substi-
tuted Chal cone shows excellent activity on T.viride

Species.

Plate 12
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M B.subtilis

W M. luteus

W S.aureus

M E. Cali

M K.pneumoniae

W P.geruginosa

Substituted styryl 1-methyl-2-pyrrolyl ketones
Figure4:Antibacterial activitiesof 1-methyl-2-pyrrolyl chalcones: Clustered column chart

TABLE 7: Antifungal activitiesof substituted styryl1-me-
thyl-2-pyrrolyl ketones

S, Zone of Inhibition (mm
Compound R - —

No. A.niger M.spp T.viride
1 E-1 H 6 8 -
2 E-2 3-Br - 7 7
3 E-3 4-Br 5 7 6
4 E-4 3-Cl 5 5 6
5 E-5 4-Cl 5 6 6
6 E-6 4-F 6 5 7
7 E-7 2-OH 6 5 6
8 E-8 3-OH 5 6 6
9 E-9 4-OH - 6 8
10 E-10 3-OCHjs 5 - 5
11 E-11 4-CH3 - 5
12 E-12 3-NO, 5 5 6
13 E-13 4-NO, 6 6 6
Standard  Miconazole 8 9 15

Antioxidant activity

All synthesized 1-methyl-2-pyrrolyl ketonespos-
sesssignificant biologica activities. Thebasic skeleton
of enone, present widely in natura productsareknown
to have multi-pronged activity!*>*?, Presenceof polar
functiona groups, hydrophobic moi ety and absence of
gteric hindrance near thearyl ring aretheimportant fac-
torsfor the presence of biologicd activitiesof oxiranes
andtheir derivatives. Inthis present study it isobserved
that only two of the synthesized chad coneshavefair an-
tioxidant activity.

M easur ement of antioxidant activity of 1-methyl-
2-pyrrolyl chalcones

Antioxidant activitiesof al synthesized1-methyl-2-
pyrrolyl chal cones have been eval uated by the DPPH
radica scavenging effect®!. The0.1M acetateispre-
pared by dissolving 1.64 g of sodium acetatein 15 mL of
water and 150 pL of acetic acid. The final volume is
adjusted to 20 mL by adding water. The 0.2 mmole of
DPPH solutionisprepared by dissolving 3.9g of DPPH
in 50 mL of ethanol. oc-Tocoferol (1 mgin 10 mL of
ethanol) solutionisprepared. A seriesof test tubesare
arranged with 1.0mL of buffer solutionmixedwith 0.5
mL of DPPH solution. A seriesof variousconcentrations
of synthesized cha conesand oc-Tocoferol (1 pgin 1 mL
of ethanol) areadded to each tubeand mixed well. After
30 min at RT the absorbance of each solutionismea-
sured by UV-Vis spectrophotometer at 517 nm. A mix-
tureof buffer solution and ethanol areused astherefer-
encefor the spectrophotometer. A graphisplotted with
the weight of the compound vs absorptionsand IC,
va ues. Theantioxidant activity isexpressedin termsof
IC,, (ug/mL, concentration required to inhibit DPPH
radical formation by 50%). oc-Tocoferol isused asa
paositive control. From thisexperiment the chal cones (6-
9) werefound to have asati sfactory antioxidant activity.

I nsect antifeedant activity

Themultipronged activitiesare present in different
chalconesand inthe present study, it isintended to ex-
aminetheir insect antifeedant activities against castor
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semilooper. Thelarvae of Achoea Janata L arereared
asdescribed on theleaves of caster Riclnuscommunls
inthelaboratory at thetemperaturerangeof 26°C +1°C
and arelative humidity of 75-85%. Theleaf - dischio-

Plate-5

M easurement of insect antifeedant activity of 1-
methyl-2-pyrrolyl chalcones

Leaf discsof adiameter of 1.85cm are punched
from castor leaveswith the petiolesintact. All chal cones
aredissolvedin acetone at aconcentration of 200 ppm
and dipped for 5minutes. Theleaf discshavebeenair-
dried and placedin onelitre besker containing littlewater
inorder tofacilitatetrand ocation of water. Therefore

== Fyll Paper

assay method®%5Y jsused against the 4" inster larvae
to measuretheantifeedant activity. The4" ingter larvae
isselected for testing becausethelarvae at this stage
feed very voracioudly.

Plate-6
Figure5: Antifungal activitiesof 1-methyl-2-pyrrolyl chalcones: Petri-dishes

theleaf discsremain fresh throughout the duration of
therest, 4" instar larvae of thetest insect, which has
been preserved on theleaf discs of all chalconesand
allowed to feed onthem for 24 hours. The areaof the
leaf discsconsumed has been measured by Dethlerg®a
method. Theobserved antifeedant activity of chalcones

was presentedin (TABLE 8).

From (TABLE 8) reveal sthat the compounds (2-

ey, Onganic CHEMISTRY
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5) arefound to reflect remarkabl e antifeedant among
all other chalcones. Thistest isperformedwiththein-
sectswhichtook only two-leaf disc soaked under the
solution of thiscompound. Compounds (3-5) dso show
enough antifeedant activity but their activitiesarelesser
than (2). Further, compound (2) is subjected to mea-

16

14 -

= I
=] r

Zone of Inhibition (mm]
0

g

Substituted styryl 1-methyl-2pyrrolyl ketones &

suretheantifeedant activity at different 50, 100, 150
ppm concentrationsand the observation reved sthat as
the concentration decreases, the activity d so decreases.
Fromtheresultsin (TABLE 9), itisobserved that the
chal cone (2) shows an gppreciable antifeedant activity
at 200 ppm concentration.

1.H
2.38r
3.48r
431
540l
5.4-F
6.4-F
7.2.0H

8. 3-0H
9. 4-0H
10.3-0CH;
11.4-CHs
12. 3-NO,
13.4-NO,

M A.niger

o M.spp

ud T. viride

L T

Figure6: Antifungal activitiesof 1-methyl-2-pyrrolyl chalcones: Clustered column chart

TABLE 8: Insect antifeedant activitiesof substituted styryl 1-methyl-2-pyrrolyl ketones

Entry Subst. 46 6-8 810 1012 126 6-8 8am- 12Nn- 24 Total Ier?lf disc
pm pm_ pm pm am am 12Nn 2pm pm consumed in 24 hrs

1 H 1 1 0.5 0.5 0.5 1 1 1 1 8

2 3-Br 05 05 025 0 05 05 025 025 025 25

3 4-Br 05 05 025 0 05 05 025 025 025 25

4 3-Cl 05 05 025 0 0 05 025 025 025 2

5 4-Cl 00 025 0.5 0 025 0 0.25 0 1

6 4-F 0.5 1 0 0 0 0 0 0 1 25

7 2-OH 05 O 0 0.5 0 025 0 0.25 0.5 2

8 3-OH 1 0 0 1 1 1 0 0 0 4

9 4-OH 0.5 1 0 15 2 0 0 0 0 4

10 3-OCH;1 05 05 1 1 0 1 1 1 9

11 4-CH, 0.5 1 05 2 2 0.5 05 1 1 7

12 3-NO, 1 05 05 2 1 1 1 0 0 7

13 4-NO, 05 05 1 1 1 1 0 0 0 5

TABLE 9: Thelnsect antifeedant activitiesof substituted styryl-1-methyl-2-pyrrolyl ketones(6) in the concentration of 50,

100 and 150 ppm concentr ation.

46 68 810 1012 12am- 6-8 8am- 12Nn- 24 Total leaf disc consumed
bpm pm  pm pm pm 6am am  12Nn 2pm pm in24hrs
50 05 05 0 0 0 0 0 0 0 0.1
100 0 0.2 0.2 0.1 0 0 0 0 0 0.5
150 0 00 025 0 0 0 0 0 0 0.25
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CONCLUSIONS

Theauthorshave synthesized aseriesof some sub-
stituted styryl 1-methyl-2-pyrrolyl ketonesusing solid
fly-ash:sulphuric acid catal yzed greener crossed-aldol
reactioninmicrowaveirradiation. Thespectrd linearity
of these chal cones have been studied using hammett
correlation of spectra group frequencieswith Hammett
substituent congtants, F, R and Swain-Lupton’s param-
etersthrough singleand multi-regressonandyss. The
biological activitiesof al synthesized cha coneshave
been studied.
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