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ABSTRACT

Synthesis and antimicrobial activity of a number of chalcones, 1H-
pyrazolines and N-phenyl pyrazolinesare described. A number of Chal cones
(2a-i) were prepared by condensing N-(3-acetylphenyl)-2,3-dichloro-
benzamide (1) with different aromatic aldehydes in ethanolic NaOH solu-
tion. Cycloaddition of these chalcones (2a-i) was carried out with hydra-
zine hydrate and phenyl hydrazine furnished 1H-pyrazolines (3a-i), and N-
phenyl Pyrazolines (4a-i) respectively. All newly synthesized compounds
were characterized by elemental analysis, IR, *H-NMR, and Mass spectral
studies, purity of each compound were checked by TLC using precoated
silicagel plate. The synthesized compounds have been screened for their
antimicrobial activities against various gram positive and gram negative
bacteriaand fungi. MIC of each compound was determined.
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INTRODUCTION

Pyrazolinesderivativescondituteaninteresting dass
of organic compoundswith diverse chemica and phar-
macol ogical applications?. Duetotheinteresting ac-
tivity of varioudy substituted pyrazolinesashiol ogical
agents cons derabl e attention has been focused onthis
class. The pharmaceutical importance of these com-
poundsliesinthefact that they can be effectively uti-
lized asantibacterid, antifunga, antivird, antiparasatic,
antitubercular and anti depressant*? agents. Some of
these compoundshavea so anti-inflammatory, antidia-
betic, anesthetic and anal gesic properties*t - In addi-
tion, pyrazolines haveplayed acrucia partinthede-
velopment of theory in heterocyclic chemistry and aso
used extensively in organic synthesig®. Among the

method employed in the synthesi s of pyrazolines, con-
densation of avariety of substituted cha coneswith hy-
drazine and its derivatives are commonly used*”.
Pyrazolinescan beconveniently synthesized by thetrest-
ment of o, B-unsaturated carbonyl compoundswith
hydrazine reagentsin basic or acidic medid®®. Inthis
method, hydrazones areformed asintermediates, which
can be subsequently cyclized to pyrazolinesin pres-
enceof acidicor basic cydizing reagent likeaceticacid
or sodium hydroxide*?,

Asevident fromtheliterature, inrecent yearsasig-
nificant portion of research work in heterocyclic chem-
istry hasbeen devoted to pyrazolinescontai ning differ-
ent aryl groupsas substituentsand di hal o substituted
phenyl ring assubstituent. Therefore asapart of our
study focused on pharmacol ogicaly active pyrazolines
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wereport thesynthes sand antimicrobid activity of some
new subgtituted pyrazolinesin this paper.
Thedtructuresof the above compoundswere con-
firmed by dementa analysis, IR, *H-NMR, and Mass
gpectrd sudies. Thecharacterization dataof al thenewly
synthesized compoundsaregivenin TABLE 1.

RESULT AND DISCUSSION

Synthesisand char acterization

Themolecular formula, yield, and melting points of
synthesized compounds (1), (2a-i), (3a-1), (4a-i) are
ligedinTABLE 1. Thereaction of starting compound,
N-(3-acetyl phenyl)-2,3-dichlorobenzamide (1) with dif-
ferent aromati c aldehydes aff orded the corresponding
Chalcones (2a-i). Thecyclization of these Chalcones
derivativeswith hydrazine hydrate and phenyl hydra-
zine afforded substituted pyrazolines (3a-i), and sub-
stituted N-phenyl pyrazolines(4a-i) respectively. These
newly synthes zed compoundscharacterized by IR, *H-
NMR and Mass spectral studies, inwhich IR spectra
of the chal cones showed carbonyl peak inregion of y
max 1660-1700cm™* whichisdisappeared on cycliza-
tion of these Cha conesto synthesi zed pyrazolines (3a-
i) and substituted N-phenyl pyrazolines (4a-i). Thus
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thestructures of newly synthes zed pyrazolines (3a-i),
(4a-i) confirmed by the disappearance of carbonyl pesk
of chalconesinthelR spectra. Whileinthe!H-NMR
spectrathe characteristic signal dueto -CH.,- and-CH-
protons of pyrazolines appeared at 6 3.4-3.6ppm and
8 4.9-5.3ppm respectively. The -NH- and aromatic
protonsappeared asamultiplet at 6 6.4-8.6ppm. Com-
pounds are a so conformed by satisfactory elemental
andysisgiveninTABLE 1.

Evaluation of antimicrobial activity

Theantimicrobial activity of newly synthesized
compounds were determined using Broth dilution
method 21, Thestandard strainsused for the activity
were procured fromingtitute of Microbial Technology,
Chandigarh. Inthismethod each synthesized drugwas
diluted obtaining 2000 microgram/ml concentration, as
astock solution. The 10uL suspensionsfrom each well
wasfurther inocul ated on appropriate mediaand growth
was noted after 24 and 48 hrs at 37°C. The lowest
concentration, which showed no growth after spot sub-
culturewas considered asMBC/ MFC for each drug.
Theresult of thistest isaffected by theszeof inoculums.
Thetest mixtureshould contain 10° organist/ml. Inthis
method theresultsare recorded intheform of primary
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Comp. R Mol. Formula MPC Yield %
1 - CisH1.CIoNO, 185 85
2a 4-OCH3-CgH,- CxH17CI,NO4 199 68
2b  CgHs- Cx»H15CIoNO, 162 70
2¢  34(0CH)rCHs  CouHiClLNO, 202 65
2d 3-C¢Hs-O-CeH, CxH1oCI,NO3; 148 60
% AN(CHy)yCeHs  CouHaClN,O, 198 64
2f  4-Cl-CgHs. CxHCINO, 192 70
29 3-Br--CgHs C»H,BrCl,NO, 185 38
2h  3-NO,-CgHy- C»H1CINO, 167 58
2i  4-OH,3-OCH;CgH; CxHy,CI,NO, 170 62
3a 4-OCHs-CgH,- CxHioCIoNZO, 116 65
3b CgHs- Cx»H17CIoNz0O 112 68
3c  3,4-(OCHgj),-CgHy CoHxnCIoN3O; 120 70
3d 3-CgHs-O-CgH4 CxHxCIoNZO, 115 64
3e  4-N(CHs),-CgH4 CoHCIoN4O 128 65
3f  4-Cl-CgHs. CxH16CI3Nz0O 138 72
39 3-Br--CgHs. C,H16BrCIL,NO 124 70
3h  3-NO,-C¢Hs- CxHsCIoN,O; 115 65
3i  4-OH,3-OCH3;CgHs CxH1oCloNsO; 142 62
4a  4-OCHs3-CgHy- CxH23CIoNSO, 196 71
4  CgHs- CxH,:CI,NO 105 68
AC  34-(0CH9)yCeHs  CaHxClNOs 118 70
4d  3-CgHs5-O-CgH, CyHxCIoN;O, 210 52
4 4-N(CHg)p-CeHa CoHxCLN,O 192 62
4f  4-Cl-CgHs. CogHxClsN;O 212 65
49  3-Br-CgHs. CsH20BrCloN;O 220 65
4h  3-NO,-C¢H,- CxHxCIoN,O; 158 68
4i  4-OH,3-OCH3;CgH; CyHxCIoNsO; 210 60

and secondary screening.

Primary screening: In primary screening 1000ug/
ml, 500ug/ml, 250ug/ml, and 125ug/ml concentrations
of the synthesized drugsweretaken. The synthesized
drugsfoundto beactivein thisprimary screening were
further tested in second set of dilutionagainst dl micro-
organians

Secondary screening: Thedrugsfound activein pri-
mary screeningweresimilarly diluted to obtain 100ug/
ml, 50ug/ml, 25ug/ml, 12.5ug/ml, 6.250ug/ml,
3.125ug/ml and 1.5625ug/ml concentrations.

Antibacterial activity

Invitro antibacteria activity of thecompoundswas
carried out against culture of Escherichia coli,
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Pseudomonas aeruginosa, Saphylococcus aureus
and S.pyogenus at concentrations of 1000, 500, 200,
100, 50, 25, 12.5ug/ml respectively. ThedrugsAmpi-
cillin, Chloremphenicol, Ciprofloxacin, Norfloxacin
were used asastandard for antibacteria activity at dif-
ferent concentration, whichindicated inTABLE 2. Itis
found that compounds (2a), (2¢), (3a), (3c), (4a) are
giving significant activity against Escherichiacoli.in
comparision to standard drug Ampicillinand giving
maximum activity in comparision to standard drug
Chloramphenicol where compound (2c) isalso con-
sidered significant active against P.aeruginosa and
S.pyaogenusin comparision to standard drugAmpicil-
lin. Moreover compounds (3a), (3d), (2a), (2e), (4a),
(4d) aregiving significant activity against Saureusin
comparisonto standard drugAmpicillin. Theantibac-
terial activity of these compoundsisenhanced dueto
theintroduction of substituentslike methyl, methoxy;,
and dimethoxy inthe molecular framework.

Antifungd activity: Invitroantifungd activity of same
synthesi zed compoundswastested against C.albicans,
Aspergillussniger and A.clavatus. The compounds
weretested at different concentrations of 1000, 500,
200, 100ug/ml respectively. In which Nystatin,
Greseofulvin used for antifungal activity, at different
concentrationwhichisindicatedin TABLE 2. Itisfound
that compounds (2c), (2d), (2h), (3b), (3d), (3f), (3g),
(3i), (4d), and (4f) areconsidered to besimilar active
with Greseofulvin against C.albicans. Where com-
pounds (2¢) and (3d) areconsidered to beactive higher
than Greseofulvin. The compound (4a) isconsidered
to beactivesmilar with Nystatin against A. niger. The
enhancement of the antifungal activity of these com-
poundsis dueto the presence of methoxy, phenoxy;,
nitro, hydroxy and chloro substituentsintheframework
of compounds. From the observation dataof the anti-
microbid activity it isconcluded that observed that mi-
nor changein molecular configuration of these com-
pounds profoundly influencestheactivity.

EXPERIMENTAL

Méelting points of synthesi zed compoundswerede-
termined in open capillary tubes using aVeegomatic
melting point apparatus and are uncorrected. IR spec-
trawere recorded on Shimadzu FT-IR-8400 instru-
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TABLE 2: Antimicrobial screeningresultsof compounds, (2a-i), (3a-i) and (4a-i)

Antibacterial activity isexpressed in theform of Antifungal activity isexpressed in the form of
minimal bactericidal concentration (MBC) inul minimal fungicidal (M FC) concentration in ul

Compd. E.coli P.aeruginosa S.aureus S.pyogenus C.albicans A.niger A.clavatus
oo wp VISE MTSSMISS MICS TTWIES T wToS
1 250 500 250 1000 1000 1000 500
2a 100 250 250 500 1000 1000 500
2b 250 250 500 500 1000 500 500
2c 50 62.5 500 100 250 500 500
2d 250 500 500 500 500 500 250
2e 500 250 500 500 1000 500 250
2f 500 500 500 250 1000 500 250
29 250 250 500 500 1000 1000 250
2h 500 500 1000 500 500 250 500
2i 250 250 500 250 1000 250 500
3a 100 500 125 500 1000 1000 500
3b 250 500 500 500 500 1000 500
3c 125 1000 500 500 1000 250 1000
3d 500 1000 125 250 250 1000 1000
3e 500 500 250 250 1000 500 500
3f 500 250 500 500 500 500 500
39 500 500 500 500 500 500 500
3h 250 250 500 250 1000 250 500
3i 250 500 1000 500 500 500 500
4a 125 250 1000 1000 1000 100 1000
4b 500 500 1000 500 1000 500 1000
4c 250 250 250 500 1000 250 500
4d 250 500 250 500 500 1000 1000
de 500 500 500 500 1000 1000 250
Af 500 250 500 1000 500 500 500
49 500 250 500 500 1000 500 500
4h 500 250 500 250 1000 500 1000
4 250 250 500 500 1000 250 500
Ampicillin 100 100 250 100 - - -
Chloramphenicol 50 50 50 50 - - -
Ciprofloxacin 25 25 50 50 - - -
Norfloxacin 10 10 10 10 - - -
Nystatin - - - - 100 100 100
Greseofulvin - - - - 500 100 100

ment asKBr disc and only principle sharply defined
peaksarerecorded (vmax incmt), *H NMR spectra
were recorded on Bruker-AC-300 MHz FT-NMR
spectrophotometer in DMSO-d,or CDCl, using TMS
asinternal standard (Chemical shiftind ppm). Mass
spectraweredetermined using direct inlet probeon a
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GCM S-QP2010 mass spectrometer (Shimadzu). Re-
actionsweremonitored on Merck duminiumthinlayer
chromatography (TLC, UV, ) plates. Visudization
wasaccomplished either on UV chamber or iniodine
vapor. The solvent system of ethyl acetate and ethylene
dichlorideintheratio of 20:80 asamobilephase. All
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the synthesized compoundsgave satisfactory e ementd
andyss.

Preparation of N-(3-acetylphenyl)-2,3-dichloro-
benzamide(1)

A mixtureof 2,3-dichloro benzoylchloride (50gm,
0.23mole) in benzene (200ml) was added in the mix-
ture of 3-amino acetophenone (40gm, 0.3moale) in ben-
zene (250ml ) at 5-10°C. Triethylaminewasused asa
guenching agent in catal ytic amount. Then thereaction
mass stirred at 30to 35°C for 4to 5 hrs, reaction was
monitored by T.L.C., after completion of reaction fil-
tered the precipitated product and dry it, recrystallized
the product from ethanol. Yield: 78%, m.p. 185°C;
[CH,,C,NO,, Cdcd, C, 58.46, H, 3.60, N, 4.55%
found: C, 58.40, H, 3.58, N, 4.48]. IR (KBr) (v,cm):
1620 (-CONH-), 1122 (AR-O-C), 3199 (-NH), 1550
(AR-C=C), 1255 (C-0O-C), 3071 (-C-H str.), 2978
(akane); *H NMR: (CDCIl,), 5 3.43ppm {s, 3H,
(OCH,)}, 7.03-7.90 {m, 8H, (Ar-H)}, 8.42 {s, 1H,
(-CONH-)}, MS: m/z=308 (M*).

General procedurefor thesynthesisof 2,3-dichloro
N-[3-(subgtituted styryl) carbonyl] benzamide(2a-i)

A mixture of N-(3-acetylphenyl)-2,3-
dichlorobenzamide (0.03 mole) and different aromatic
aldehydes (0.04 mole) in 150ml of ethanol wasstirred
at roomtemperaturefor 24 hr inthe presence of 5ml of
40% NaOH, the reaction was monitored by T.L.C.,
after completion of reaction themixturewas poured on
crushed ice; the separated solid wasisolated and re-
crystallized from DM F-ethanol to givethe pure com-
pounds (2a-i).

Percentageyield and melting pointsof synthesized
compoundsarerecorded in TABLE 1.

2,3-dichloro N-[3-(4-methoxy styryl) carbonyl]
benzamide(2a)

Light yellow solid; IR (KBr) (v, cm?): 1660 (-
CONH-; carboxamide), 3213 (-NH-; carboxamide),
1620 (C=0O; chalcone), 3049 (CH =CH; vinyl), 790
(moiety; C-ClI str.), 1249 (Ar-O-C, ether); *H NMR
(300 MHz, CDCl,), 5 =3.85(s, 3H,Ar-OCH,); 6.94
(d,2H,-CH =CH-), 7.22-7.82 (m, 11H, Ar-H), 8.25
(s, 1H, -NH), MS: m/z 426 (M*), [Calcd: C, 64.80;
H, 4.02; N, 3.29%, Found: C, 64.78; H, 4.05; N, 3.27
%].

= Fyl) Paper
2,3-dichloro N-[3-(styryl carbonyl)] benzamide (2b)

Light yellow solid; IR (KBr) (v, cm?): 1658 (-
CONH-; carboxamide), 3210 (-NH-; carboxamide),
1638 (C=0; chalcone), 3012 (CH =CH; vinyl), 786
(moiety; C-Cl gtr.), 'H NMR (300 MHz, CDCl,), 8 =
6.90 (d, 2H, -CH = CH-), 7.20-7.60 (m, 12H, Ar-H),
8.42 (s, 1H, -NH), MS: m/z 396 (M*), [Calcd: C,
66.68; H, 3.82; N, 3.53 %; Found: C, 66.72; H, 3.87
N, 3.48 %;].

2,3-dichloro N-[3-(3,4-dimethoxy styryl) car bonyl]
benzamide (2c)

Pale yellow solid; IR (KBr) (v, cm?): 1667 (-
CONH-; carboxamide), 3150 (-NH-; carboxamide),
1644 (C=0; chacone), 3042 (CH =CH; vinyl), 784
(moiety; C-CI str.), 1245 (Ar-O-C, ether); 'H NMR
(300 MHz, CDCl,), 5=3.82(d, 6H, 2xOCH.,); 6.92
(d, 2H, -CH = CH-), 7.40-8.10 (m, 10H, Ar-H), 8.35
(s, 1H, -NH), MS: m/z 456 (M*), [Calcd: C, 63.17;
H, 4.20; N, 3.07 % ; Found: C, 63.14; H, 4.22; N,
3.12 %.

2,3-dichloro N-[3-(3-phenoxy styryl) carbonyl]
benzamide(2d)

Yelow solid; IR (KBr) (v, cm?): 1664 (-CONH-;
carboxamide), 3288 (-NH-; carboxamide), 1648 (C
= O; chacone), 3034 (CH = CH; vinyl), 698 (moiety;
C-Cl &tr)), *H NMR (300 MHz CDCl,), 6 = 6.85(d,
2H,-CH =CH-), 7.24-7.62 (m, 16H, Ar-H), 8.25 (s,
1H, -NH), MS: m/z 488 (M*). [Calcd: C, 68.86; H,
3.92; N, 2.87 %,; Found: C, 68.92; H, 3.95; N, 2.91
%).

2,3-dichloro N-[3-(4-N,N-dimethyl styryl) carbo-
nyl] benzamide (2e)

Yellow solid; IR (KBr) (v, cmr?): 1655 (-CONH-;
carboxamide), 3172 (-NH-; carboxamide), 1622(C =
O; chalcone), 3047 (CH = CH; vinyl), 772 (moiety;
C-Cl str.), '"HNMR (300 MHz, CDCl.), 8 = 1.30(d,
6H, 2xCH,), 6.78 (d, 2H, -CH = CH-), 7.20-8.10
(m, 11H,Ar-H), 8.22 (s, 1H, -NH), MS: n¥z439 (M"),
[Cacd: C, 65.61; H, 4.59; N, 6.38 % : Found: C,
65.66; H, 4.63; N, 6.42 %].

2,3-dichloro N-[3-(4-chloro styryl) carbonyl]
benzamide (2f)

Light yellow solid; IR (KBr) (v, cm?): 1658 (-
- @W CHEMISTRY
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CONH-; carboxamide), 3233 (-NH-; carboxamide),
1684 (C =0O; chacone), 3027 (CH =CH; vinyl), 714
(moiety; C-Cl gtr.), 'H NMR (300 MHz, CDCl,), 6 =
6.95(d, 2H, -CH = CH-), 7.20-7.72 (m, 11H, Ar-H),
8.40 (s, 1H, -NH), MS: m/z 430 (M*), [Calcd: C,
61.35; H, 3.28; N, 3.25%; Found: C, 61.38; H, 3.26;
N, 3.26 %).

2,3-dichloro N-[3-(3-bromostyryl) carbonyl] benz-
amide(29)

Light yellow solid; IR (KBr) (v, cm): 1660 (-
CONH-; carboxamide), 3190 (-NH-; carboxamide),
1630 (C = O; chalcone), 3029 (CH = CH; vinyl), 762
(moiety; C-Cl gtr.); 'HNMR (300 MHz, CDCl,), 6 =
6.93(d, 2H, -CH = CH-), 7.18-7.70 (m, 11H, Ar-H),
8.52 (s, 1H, -NH), MS: m/z 475 (M*), [Calcd: C,
55.61; H,2.97; N, 2.95%; Found: C, 55.65; H, 2.98;
N, 2.90 %.

2,3-dichloro N-[3-(3-nitro styryl) carbonyl]
benzamide(2h)

Yelow solid; IR (KBr) (v, cm?): 1652 (-CONH-;
carboxamide), 3215 (-NH-; carboxamide), 1627 (C
=0; chacone), 3031 (CH = CH; vinyl), 768 (moiety;
C-Cl str.), 1249 (Ar-O-C, ether), 'H NMR (300 MHz
CDCl,, 5=6.90(d, 2H, -CH = CH-), 7.24-7.78 (m,
11H, Ar-H), 8.48 (s, 1H, -NH), MS: m/z 441 (M%),
[Calcd: C, 59.88; H, 3.20; N, 6.35 % ; Found: C,
59.82; H, 3.18; N, 6.42 %).

2,3-dichloro N-[3-(4-hydroxy, 3-methoxy styryl)
carbonyl] benzamide(2i)

Yelow solid; IR (KBr) (v, cm?): 1662 (-CONH-;
carboxamide), 3285 (-NH-; carboxamide), 1687 (C
=0O; chacone), 3044 (CH = CH; vinyl), 792 (moiety;
C-Cl str.); 1240 (Ar-O-C, ether); *H NMR (300 MHz,
CDCl,), 6 = 3.85 (s, 3H, Ar-OCH,); 5.22 (s, 1H, -
OH); 6.98 (d, 2H, -CH = CH-), 7.20-7.65 (m, 10H,
Ar-H), 8.46 (s, 1H, -NH), MS; m/z 442 (M*), [Calcd:
C, 62.46; H, 3.87; N, 3.17 % ; Found: C, 62.53; H,
3.89; N, 3.19 %].

General procedurefor thesynthesisof 2,3-dichloro
-N-[3-{3-(aryl)-1[H] pyrazoline-5-yl}phenyl]
benzamide (3a-i)

To a solution of 2,3-dichloro N-[3-(substituted
styryl) carbonyl] benzamide (2a) (0.01mole) in metha
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nol 50ml, hydrazine hydrate (0.1mole) wasadded drop
wise, thereaction mixture was heated under reflux for
6 hr. reaction wasmonitored by T.L.C., after comple-
tion of reaction the mixturewas cooled and poured on
crushedice. Theresulting product wascollected by fil -
tration and recrystallized from DM F-ethanol asasol-
vent to givethe pure compounds (3a-i).
Percentageyield and melting pointsof synthesized
compoundsarerecorded in TABLE 1.

2,3-dichlor o-N-[3-{3-(4-methoxyphenyl)-1[H]
pyrazoline-5-yl}phenyl] benzamide(3a)

IR (KBr) (v, cm?): 788 (C-Cl str.), 1651 (-
CONH-; carboxamide), 1247 (C-O-Cdtr.), 1174 (C-
N), 3330 (-NH-; carboxamide), 1602 (C=C, C =
N), 2835 (CH-CH, gtr.), '"H NMR (300 MHz, CDCl,),
6=3.25(dd, 1H, H,); 3.52 (dd, 1H, H,), 5.12 (m,
1H,H ), 3.94 (s, 3H,Ar-OCH,), 6.81-7.62 (m, 11H,
Ar-H), 7.38 (s, 1H, -NH, pyrazole), 7.98 (s, 1H, -
NH, carboxamide), MS: m/z 440 (M*), [Calcd: C,
62.74; H,4.35; N, 9.54 % Found: C, 62.78; H, 4.30;
N, 9.44 %).

2,3-dichloro-N-[3-{3-(aryl)-1[H] pyrazoline-5-
yl}phenyl] benzamide(3b)

IR (KBr) (v, cm?): 790 (C-Cl str.), 1662 (-
CONH-; carboxamide), 1170 (C-N) 3180 (-NH-;
carboxamide), 1598 (C =C, C=N), 2820 (CH-CH,
str.),'H NMR (300 MHz, CDCl,), 5 = 3.18 (dd, 1H,
H,),3.48(dd, 1H, H_),5.10 (m, 1H, H ), 6.50-7.20
(m, 12H, Ar-H), 7.42 (s, 1H, -NH, pyrazole), 8.02 (s,
1H, -NH, carboxamide), MS: m/z 410 (M*), [Calcd:
C,64.40,H,4.18,N, 10.24 % ; Found: C, 64.42, H,
4.16, N, 10.21%).

2,3-dichloro-N-[3-{3-(3,4-dimethoxyphenyl)-1[H]
pyrazoline-5-yl}phenyl] benzamide (3c)

IR (KBr) (v, cm?): 697 (C-Cl str.), 1649 (-
CONH-; carboxamide), 1253 (C-O-C str.), 1110 (C-
N), 3240 (-NH-; carboxamide), 1595 (C=C, C =
N), 2780 (CH-CH,str.),"'H NMR (300 MHz, CDCl,),
6 =3.28 (dd, 1H, H,), 3.50 (dd, 1H, H,), 5.14 (m,
1H,H ), 3.87 (d, 6H, 2xOCH,), 6.80-7.75 (m, 10H,
Ar-H), 7.41 (s, 1H, -NH, pyrazole), 8.22 (s, 1H, -
NH, carboxamide), MS: m/z 470 (M*) and Anal.
[Calcd: C, 61.29, H, 4.50, N, 8.93 %; Found: C,
61.31, H, 4.52, N, 8.92 %j.
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2,3-dichloro-N-[3-{3-(3-phenoxyphenyl)-1[H]
pyrazoline-5-yl} phenyl] benzamide (3d)

IR (KBr) (v, cm?): 735 (C-CI str.), 1648 (-
CONH-; carboxamide), 1190 (C-N), 3190 (-NH-,
carboxamide), 1605 (C=C, C=N), 2782 (CH-CH,
str.), 'H NMR (300 MHz, CDCL,), § = 3.27 (dd, 1H,
H,), 3.46 (dd, 1H, H,), 5.16 (m, 1H, H ), 6.70-7.52
(m, 16H, Ar-H), 7.62 (s, 1H, -NH, pyrazole), 8.19(s,
1H, -NH, carboxamide), MS: m/z502 (M*) andAnal.
[Cdcd: C, 66.94, H, 4.21, N, 8.36 %; Found: C,
66.98, H, 4.25, N, 8.38 %.

2,3-dichlor o-N-[3-{3-(p-N,N-dimethylamino phe-
nyl)-1[H] pyrazoline-5-yl}phenyl] benzamide(3e)

IR (KBr) (v, cm?): 742 (C-Cl str.), 1660 (-CONH-;
carboxamide), 1185 (C-N) 3320 (-NH-; carboxamide),
1615 (C=C, C=N), 2810 (CH-CH,_str.), '"H NMR
(300 MHz, CDCl,), 6 = 1.40 (d, 6H, 2xCH,), 3.28
(dd, 1H, H,), 3.54 (dd, 1H, H_), 5.15 (m, 1H, H ),
6.82-7.70 (m, 11H, Ar-H), 7.52 (s, 1H, -NH); 7.95
(s, 1H, -NH, carboxamide), MS: m/z 453 (M*) and
Ana. [Calcd: C,63.58, H, 4.89, N, 12.36 %; Found:
C, 63.62, H, 4.96, N, 12.44 %j.

2,3-dichlor o-N-[3-{3-(p-chlor ophenyl)-1[H] pyrazo-
line-5-yl}phenyl] benzamide (3f)

IR (KBr) (v, cm?): 651 (C-Cl str.), 1648 (-
CONH-; carboxamide), 1192 (C-N) 3185 (-NH-;
carboxamide), 1609 (C=C, C=N), 2832 (CH-CH,
str.), *H NMR (300 MHz, CDCl,), 6 = 3.22 (dd, 1H,
H,); 3.55(dd, 1H, H,), 5.18 (m, 1H, H,), 7.10-7.78
(m, 11H, Ar-H), 7.45 (s, 1H, -NH); 8.20 (s, 1H, -
NH, carboxamide), MS: m/z 444 (M*) and Anal.
[Calcd: C, 59.41, H, 3.63, N, 9.45 %; Found: C,
59.44, H, 3.67, N, 9.49 %].

2,3-dichloro-N-[3-{3-(m-bromophenyl)-1[H] pyra-
zoline-5-yl}phenyl] benzamide (3g)

IR (KBr) (v, cm?): 780 (C-ClI str.), 1652 (-
CONH-; carboxamide), 1187 (C-N) 3145 (-NH-;
carboxamide), 1580 (C=C, C=N), 2830 (CH-CH,
str.),'H NMR (300 MHz, CDCl,), 5 = 3.25 (dd, 1H,
H,); 3.50(dd, 1H, H.),5.20 (m, 1H, H ), 6.92-7.62
(m, 11H, Ar-H), 7.72 (s, 1H, -NH), 8.24 (s, 1H, -
NH, carboxamide), MS: m/z 489 (M*) and Anal.
[Cacd: C, 54.01, H, 3.30, N, 8.59 %; Found: C,

= Fyl) Paper
54.05, H, 3.29, N, 8.62 %j.

2,3-dichlor o-N-[3-{3-(m-nitrophenyl)-1[H] pyrazo-
line-5-yl}phenyl]benzamide (3h)

IR (KBr) (v, cm?): 715 (C-CI str.), 1660 (-
CONH-; carboxamide), 1192 (C-N) 3152 (-NH-;
carboxamide), 1598 (C=C, C=N), 2795 (CH-CH,
str.), *H NMR (300 MHz, CDCl,), 6 =3.20 (dd, 1H,
H,); 3.45 (dd, 1H, H,), 5.18 (m, 1H, H.), 6.75-7.40
(m, 11H, Ar-H), 7.56 (s, 1H, -NH), 7.95 (s, 1H, -
NH, carboxamide), MS: m/z 455 (M*) and Anal.
[Calcd: C, 58.04, H, 3.54, N, 12.31 %; Found: C,
58.06, H, 3.57, N, 12.35 %j].

2,3-dichloro-N-[3-{3-(4-hydroxy,3-methoxyphe-
nyl)-1[H] pyrazoline-5-yl}phenyl] benzamide (3i)

IR (KBr) (v, cm?): 720 (C-Cl str.), 1654 (-
CONH-; carboxamide), 1245 (C-O-C dtr.), 1177 (C-
N), 3242 (-NH-; carboxamide), 1610 (C=C,C=
N), 2822 (CH-CH,4r.), '"H NMR (300 MHz, CDCl,),
6 =3.26 (dd, 1H, H,), 3.58 (dd, 1H, H,), 5.22 (m,
1H, H), 3.82 (s, 3H, Ar-OCH,), 5.52 (s, 1H, -OH),
6.80-7.75 (m, 10H, Ar-H), 7.60 (s, 1H, -NH); 8.32
(s, 1H, -NH, carboxamide), MS. m/z 456 (M*) and
Ana. [Calcd: C, 60.54, H, 4.20, N, 9.21 %; Found:
C, 60.53, H, 4.23, N, 9.26 %)].

General procedure for the synthesis of 2,3-
dichloro-N-[3-{3-(aryl)-1-phenyl-1[H]pyrazoline-5-
yl} phenyl] benzamide (4a-i)

To asolution of 2,3-Dichloro-N-[3-(substituted
styryl) Carbonyl] Benzamide (2a) (0.01mole) and gla-
cia acetic acid (30ml), phenyl hydrazine (0.03mole)
was added drop wisethenrefluxed for 4 hrs, thereac-
tionwasmonitored by T.L.C., after completion of re-
action the mixturewas poured on crushed iceand the
crude product wasfiltered and recrystallsed from DM F-
ethanol asasolvent to get pure compounds (4a-j).

Percentageyield and melting pointsof synthesized
compoundsarerecorded in TABLE 1.

2,3-Dichlor o-N—[3-{3-(p-methoxyphenyl)-1-phe-
nyl-1[H]pyrazoline-5-yl}phenyl] ben zamide (4a)

IR (KBr) (v, cmr?): 788 (C-Cl str, moiety), 1660
(CONH; carboxamide), 1247 (Ar-O-C str.; ether),
1174 (C-N str.); 1595 (C = N str.), 2835 (CH-CH,
str.), 1502 (N-Ph), 3234 (-NH; carboxamide), *H
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NMR (300 MHz, CDCl,), & = 3.18 (dd, 1H, H,),
3.82(dd, 1H, H,), 5.45 (M, 1H, H,), 3.68 (s, 3H, Ar-
OCH,), 6.62-7.82 (m, 16H,Ar-H), 8.22 (s, 1H, -NH),
MS: m/z516 (M*), [Calcd: C, 67.45; H, 4.49; N, 8.14
%; Found: C, 67.39; H, 4.52; N, 8.11 %).

2,3-dichloro-N-[3-{3-(phenyl)-1-phenyl-
1[H]pyrazoline-5-yl} phenyl] benzamide (4b)

IR (KBr) (v, cm?): 792 (C-Cl str, moiety), 1665
(CONH, carboxamide), 1180 (C-N str.), 1590 (C =
N str.), 2800 (CH-CH, str.), 1509 (N-Ph), 3190 (-
NH, carboxamide), '"H NMR (300 MHz, CDCl,), 6 =
3.15(dd, 1H, H,), 3.78 (dd, 1H, H_), 5.42 (m, 1H,
H), 6.64-7.88 (17H, m, Ar-H), 8.24 (1H, s, -NH),
MS: m/z 486 (M*) andAnal. [Calcd: C, 69.14, H, 4.35,
N, 8.64 %; Found: C, 69.18, H, 4.37, N, 8.68 %).

2,3-Dichloro-N-[3-{3-(3,4-dimethoxyphenyl)-1-
phenyl-1[H]pyrazoline-5-yl} phenyl] benzamide
(4c)

IR (KBr) (v, cm?): 782 (C-Cl str, moiety), 1658
(CONH, carboxamide), 1252 (Ar-O-C str., ether),
1192 (C-N str.), 1585 (C = N str.), 2795 (CH-CH,
str.), 1490 (N-Ph), 3210 (-NH, carboxamide), *H
NMR (300 MHz, CDCL,), 6 = 3.12 (dd, 1H, H,),
3.84 (dd, 1H, H;), 540 (m, 1H, H ), 3.72 (d, 6H,
2xOCH,), 6.24 -7.42 (15H, m, Ar-H), 8.30 (1H, s, -
NH), MS: m/z546 (M*) and Anal. [Calcd: C, 65.94,
H, 4.61, N, 7.69 %; Found: C, 65.97, H, 4.56, N,
7.73 %).

2,3-dichlor o-N-[3-{3-(m-phenoxyphenyl)-1-phenyl-
1[H]pyrazoline-5-yl} phenyl] benzamide (4d)

IR (KBr) (v, cm?): 770 (C-Cl str, moiety), 1653
(CONH, carboxamide), 1250 (Ar-O-C str., ether),
1178(C-N str.), 1510 (C = N str.), 2830 (CH-CH,
str.), 1497 (N-Ph), 3240 (-NH, carboxamide), *H
NMR (300 MHz, CDCL,), 6 = 3.10 (dd, 1H, H,),
3.86(dd, 1H, H,), 5.38(m, 1H, H ), 7.20-7.48 (16H,
m, Ar-H), 8.20 (1H, s,-NH), MS: m/z578 (M*) and
Anal. [Calcd: C, 70.59, H, 4.36, N, 7.26 %; Found:
C, 70.57, H, 4.38, N, 7.31 %)].

2,3-dichlor o-N-{3-{3-(N,N-dimethylphenyl)-1-phe-
nyl-1[H]pyrazoline-5-yl} phenyl] benzamide (4€)

IR (KBr) (v, cm?): 698 (C-Cl str, moiety), 1664
(CONH, carboxamide), 1090 (C-N str.), 1600 (C =
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N str.), 2810 (CH-CH, str.), 1501 (N-Ph), 3238 (-
NH, carboxamide), '"H NMR (300 MHz, CDCl,), 8 =
1.30 (d, 6H, 2xCH,), 3.15 (dd, 1H, H,), 3.80 (dd,
1H, H,), 5.48 (m, 1H, H ), 6.68-7.80 (15H, m, Ar-
H), 8.42 (1H, s, -NH), MS m/z 529 (M*) and Anal.
[Calcd: C, 68.05, H, 4.95, N, 10.58 %; Found: C,
68.09, H, 4.97, N, 10.61 %].

2,3-dichlor o-N-[3-{3-(p-chlorophenyl)-1-phenyl-
1[H]pyrazoline-5-yl}phenyl] benzamide (4f)

IR (KBr) (v, cmt): 775 (C-Cl str, moiety), 1667
(CONH, carboxamide), 1110 (C-N str.), 1590 (C =
N str.), 2820 (CH-CH, str.), 1510 (N-Ph), 3255 (-
NH, carboxamide), '"H NMR (300 MHz, CDCl,), 8 =
3.17 (dd, 1H, H,), 3.78 (dd, 1H, H,), 5.28 (m, 1H,
H), 7.10-7.52 (16H, m, Ar-H), 8.44 (1H, s, -NH),
MS: m/z520 (M*) andAnd. [Cdcd: C, 64.57,H, 3.87,
N, 8.07 %; Found: C, 64.55, H, 3.90, N, 8.11 %].

2,3-dichlor o-N-[3-{3-(m-bromophenyl)-1-phenyl-
1[H]pyrazoline-5-yl}phenyl] benzamide (4g)

IR (KBr) (v, cnm?): 785 (C-Cl str, moiety), 1682 (-
CONH; carboxamide), 1166 (C-N str.), 1555 (C=N
str.), 2792 (CH-CH, str.), 1492 (N-Ph), 3240 (-NH,
carboxamide), '"H NMR (300 MHz, CDCl,), 5=3.18
(dd, 1H, H,); 3.85 (dd, 1H, H,), 5.44 (m, 1H, H ),
7.12-7.62 (16H, m, Ar-H), 8.32 (1H, s, -NH), MS:
m/z565 (M*) andAndl. [Calcd: C, 59.49, H, 3.57, N,
7.43 %; Found: C, 59.45, H, 3.62, N, 7.46 %].

2,3-dichlor o-N-[3-{3-(m-nitrophenyl)-1-phenyl-
1[H]pyrazoline-5-yl}phenyl] benzamide (4h)

IR (KBr) (v, cn?): 794 (C-Cl str, moiety), 1655 (-
CONH; carboxamide), 1175 (C-N str.), 1570 (C=N
str), 2815 (CH-CH,str.), 1508 (N-Ph), 3248 (-NH;
carboxamide), '"H NMR (300 MHz, CDCl,), 5=3.16
(dd, 1H, H,), 3.84 (dd, 1H, H,), 5.25 (m, 1H, H),
7.22-7.82(16H, m, Ar-H), 8.34 (1H, s, -NH), MS:
m/z531 (M*) andAndl. [Cacd: C, 63.29,H, 3.79, N,
10.54 %; Found: C, 63.32, H, 3.85, N, 10.57 %).

2,3-dichloro-N-[3-{3-(4-hydroxy, 3-methoxy phe-
nyl)-1-phenyl-1[H]pyrazoline-5-yl} phenyl]
benzamide(4i)

IR (KBr) (v, cm?): 782 (C-Cl str.; moiety), 1658
(CONH; carboxamide), 1257 (Ar-O-C dtr.; ether);
1125 (C-N str.), 1550 (C = N str.), 2841 (CH-CH,

Au Tudian Yournal



OCAIJ, 6(3) September 2010

A.H.Bapodra et al.

229

str.), 1510 (N-Ph), 3247 (-NH, carboxamide), *H
NMR (300 MHz, CDCl,), & = 3.15 (dd, 1H, H,);
3.78(dd, 1H,H,), 5.32(m, 1H,H ), 3.74 (s, 3H, Ar-
OCH,), 6.62-7.80 (15H, m, Ar-H), 8.78 (1H, s, -NH),
5.58 (s, 1H, Ar-OH), MS: m/z 532 (M*) and Anal.
[Calcd: C, 65.42, H, 4.35, N, 7.89 %; Found: C,
65.40, H, 4.37, N, 7.97 %)].

ACKNOWLEDGEMENT

Theauthorsare thankful to Krishnachemical In-
dustries, Barodaand Dr. C.GJoshi principal of M.D.
Science College Porbandar for providing research fa-
cilitiesand encouragement and soto MicrocareLabo-
ratories-Surat, for antimicrobial activity studies. The
authorsare al so thankful to Department of Chemistry,
SaurashtraUniversity, Rg kot for encouragement.

REFERENCES

[1] M.A.EI-Maphraby, A.K.Khalafala, M.E.Hassan,
H.A.Solieman; J.Indian Chem.Soc., 63, 910 (1986).

[2] J.Krapcho, C.Turk; JMed.Chem., 22, 207 (1979).

[3] A.Cetin, A.Cansiz, M.Digark; Heteroatom Chem-
istry, 14, 345 (2003).

[4] M.K.Shivananda, PM.Akberdi, B.ShivaramaHolla;
Farmaco., 55, 256 (2000).

[5] S.GRodfvan, C.Arnold, K.Wellnga; J. Agric.Food
Chem., 84, 406 (1979).

[6] H.Z.Katri, SA.Vunii; J.Ind.Chem.Soc., 58, 168
(1981).

[7] R.M.Kedar, N.N.Vidhale, M.M.Chincholkar;
Orient.J.Chem., 13, 143 (1997).

[8] A.Singh, S.Rathod, B.N.Berad, S.D.Pdtil, A.GDosh;
Orient J.Chem., 16, 315 (2000).

[9] Davood Azarifar, Maseud Shaebanzadeh; Mol-
ecules, 7, 885-895 (2002).

[10] N.Gokhan, A.Yesilada, G.Ucar; Arch.Pharm.

= Fyl| Peper

Pharm.Med.Chem., 336, 362 (2003).

[11] M.D.Aytemir, U.Calis, M.Ozalp; Arch.Pharm.
Pharm.Med.Chem., 337, 281 (2004).

[12] H.G.Garge, Chandraprakash; J.Pharm.Sc., 14, 649
(1971).

[13] H.A.Regdlia, A.K.EI-Bayonk, M.Hammad; Egypt
J.Chem., 20, 197 (1979).

[14] R.Krishna, B.R.Pande, S.PBharthwal, S.S.Parmar;
Eur.J.Med.Chem., 15, 567 (1980).

[15] M.1.Husain, S.Shukla; Ind.J.Chem.B, 25, 983
(1986).

[16] T.S.Jeong, K.S.Kim, S.J.An, K.H.Cho, S.Lee,
W.S.Lee; Bioorg.Med.Chem.Lett., 14, 2715 (2004).

[17] FFloraBarsoum, M.HanaaHosnib, S.Add Girgisb;
Bioorganic & Medicinal Chemistry, 14, 3929-3937
(2006).

[18] R.Silvestri, M.Artico, GLaRegina, GDe Martino,
M.La Colla, R.Loddo, PLa Colla; Fa'rmaco, 59,
201 (2004).

[19] (a) A.M.Masdeu-Bulto, M.Die’guez, E.Martin,
M.Go’mez; Coord.Chem.Rev., 242, 159-201
(2003); (b) R.Siedlecka, E.Wojaczyn’ska,
J.Skarzewski; Tetrahedron: Asymmetry, 15, 1437-
1444 (2004).

[20] M.D.Ankhiwala, M.V.Hathi; J.Ind.Chem.Soc., 71,
587 (1994).

[21] C.Robert; Medical Microbiology, ELBS and E &
S.Living Stone, Briton 11" Edition, 895-901 (1970).

[22] National Committee for Clinical Laboratory Stan-
dard: Reference Method for Broth Dilution Anti-
fungal Susceptibility Testing of Yeasts Approved
Standard M27A, NCCLS, Wayne RA, (1997).

[23] National Committee for Clinical Laboratory Stan-
dards Subcommitteeon Antimicrobia Susceptibility
Testing, Performance Standard for Antimicrobial
Susceptibility Tests at Used in Clinical Laborato-
ries, In: A.balows (Ed.); Current Techniques for
Antibiotic Susceptibility Testing. C.CharlesThomeas,
Springfield, 111, 138-155 (1947).

ey, Onganic CHEMISTRY
Au Tudian Yournal



