
Full Paper

Synthesis and antimicrobial activity of some
1,3,5-tri substituted pyrazolines

M.B.Buddh1, K.D.Ladva2, A.H.Bapodra1*
1M.D. Science College, Porbandar - 360 575, Gujarat, (INDIA)

2Shree M & N Virani Science College, Rajkot - 360 005, Gujarat, (INDIA)
E-mail : mbbuddh@gmail.com

Received: 14th April, 2010 ; Accepted: 24th April, 2010

OCAIJ, 6(3), 2010 [221-229]

An Indian Journal
Trade Science Inc.

Volume 6 Issue 3September 2010

Organic CHEMISTRYOrganic CHEMISTRY
ISSN: 0974 - 7516

KEYWORDS

N-(3-acetylphenyl)-2,3-
dichlorobenzamide;

Chalcones;
1H-pyrazolines;

N-phenyl pyrazolines;
Antimicrobial activity

studies.

ABSTRACT

Synthesis and antimicrobial activity of a number of chalcones, 1H-
pyrazolines and N-phenyl pyrazolines are described. A number of Chalcones
(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, 1H-NMR, and Mass spectral
studies, purity of each compound were checked by TLC using precoated
silica gel plate. The synthesized compounds have been screened for their
antimicrobial activities against various gram positive and gram negative
bacteria and fungi. MIC of each compound was determined.
 2010 Trade Science Inc. - INDIA

INTRODUCTION

Pyrazolines derivatives constitute an interesting class
of organic compounds with diverse chemical and phar-
macological applications[1,2]. Due to the interesting ac-
tivity of variously substituted pyrazolines as biological
agents considerable attention has been focused on this
class. The pharmaceutical importance of these com-
pounds lies in the fact that they can be effectively uti-
lized as antibacterial, antifungal, antiviral, antiparasatic,
antitubercular and antidepressant[3-10] agents. Some of
these compounds have also anti-inflammatory, antidia-
betic, anesthetic and analgesic properties[11-15]. In addi-
tion, pyrazolines have played a crucial part in the de-
velopment of theory in heterocyclic chemistry and also
used extensively in organic synthesis[16]. Among the

method employed in the synthesis of pyrazolines, con-
densation of a variety of substituted chalcones with hy-
drazine and its derivatives are commonly used[17].
Pyrazolines can be conveniently synthesized by the treat-
ment of , -unsaturated carbonyl compounds with
hydrazine reagents in basic or acidic media[18]. In this
method, hydrazones are formed as intermediates, which
can be subsequently cyclized to pyrazolines in pres-
ence of acidic or basic cyclizing reagent like acetic acid
or sodium hydroxide[19].

As evident from the literature, in recent years a sig-
nificant portion of research work in heterocyclic chem-
istry has been devoted to pyrazolines containing differ-
ent aryl groups as substituents and di halo substituted
phenyl ring as substituent. Therefore as a part of our
study focused on pharmacologically active pyrazolines
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we report the synthesis and antimicrobial activity of some
new substituted pyrazolines in this paper.

The structures of the above compounds were con-
firmed by elemental analysis, IR, 1H-NMR, and Mass
spectral studies. The characterization data of all the newly
synthesized compounds are given in TABLE 1.

RESULT AND DISCUSSION

Synthesis and characterization

The molecular formula, yield, and melting points of
synthesized compounds (1), (2a-i), (3a-i), (4a-i) are
listed in TABLE 1. The reaction of starting compound,
N-(3-acetylphenyl)-2,3-dichlorobenzamide (1) with dif-
ferent aromatic aldehydes afforded the corresponding
Chalcones (2a-i). The cyclization of these Chalcones
derivatives with hydrazine hydrate and phenyl hydra-
zine afforded substituted pyrazolines (3a-i), and sub-
stituted N-phenyl pyrazolines (4a-i) respectively. These
newly synthesized compounds characterized by IR, 1H-
NMR and Mass spectral studies, in which IR spectra
of the chalcones showed carbonyl peak in region of 
max 1660-1700cm-1 which is disappeared on cycliza-
tion of these Chalcones to synthesized pyrazolines (3a-
i) and substituted N-phenyl pyrazolines (4a-i). Thus

the structures of newly synthesized pyrazolines (3a-i),
(4a-i) confirmed by the disappearance of carbonyl peak
of chalcones in the IR spectra. While in the 1H-NMR
spectra the characteristic signal due to -CH

2
- and-CH-

protons of pyrazolines appeared at 3.4-3.6ppm and
4.9-5.3ppm respectively. The -NH- and aromatic
protons appeared as a multiplet at ä 6.4-8.6ppm. Com-
pounds are also conformed by satisfactory elemental
analysis given in TABLE 1.

Evaluation of antimicrobial activity

The antimicrobial activity of newly synthesized
compounds were determined using Broth dilution
method[20-23]. The standard strains used for the activity
were procured from institute of Microbial Technology,
Chandigarh. In this method each synthesized drug was
diluted obtaining 2000 microgram/ml concentration, as
a stock solution. The 10L suspensions from each well
was further inoculated on appropriate media and growth
was noted after 24 and 48 hrs at 37C. The lowest
concentration, which showed no growth after spot sub-
culture was considered as MBC / MFC for each drug.
The result of this test is affected by the size of inoculums.
The test mixture should contain 108 organism/ml. In this
method the results are recorded in the form of primary
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and secondary screening.
Primary screening: In primary screening 1000g/

ml, 500g/ml, 250g/ml, and 125g/ml concentrations
of the synthesized drugs were taken. The synthesized
drugs found to be active in this primary screening were
further tested in second set of dilution against all micro-
organisms

Secondary screening: The drugs found active in pri-
mary screening were similarly diluted to obtain 100g/
ml, 50g/ml, 25g/ml, 12.5g/ml, 6.250g/ml,
3.125g/ml and 1.5625g/ml concentrations.

Antibacterial activity

In vitro antibacterial activity of the compounds was
carried out against culture of Escherichia coli,

Pseudomonas aeruginosa, Staphylococcus aureus
and S.pyogenus at concentrations of 1000, 500, 200,
100, 50, 25, 12.5g/ml respectively. The drugs Ampi-
cillin, Chloremphenicol, Ciprofloxacin, Norfloxacin
were used as a standard for antibacterial activity at dif-
ferent concentration, which indicated in TABLE 2. It is
found that compounds (2a), (2c), (3a), (3c), (4a) are
giving significant activity against Escherichia coli. in
comparision to standard drug Ampicillin and giving
maximum activity in comparision to standard drug
Chloramphenicol where compound (2c) is also con-
sidered significant active against P.aeruginosa and
s.pyaogenus in comparision to standard drug Ampicil-
lin. Moreover compounds (3a), (3d), (2a), (2e), (4a),
(4d) are giving significant activity against S.aureus in
comparision to standard drug Ampicillin. The antibac-
terial activity of these compounds is enhanced due to
the introduction of substituents like methyl, methoxy,
and dimethoxy in the molecular frame work.

Antifungal activity: In vitro antifungal activity of same
synthesized compounds was tested against C.albicans,
Aspergillus�s niger and A.clavatus. The compounds
were tested at different concentrations of 1000, 500,
200, 100g/ml respectively. In which Nystatin,
Greseofulvin used for antifungal activity, at different
concentration which is indicated in TABLE 2. It is found
that compounds (2c), (2d), (2h), (3b), (3d), (3f), (3g),
(3i), (4d), and (4f) are considered to be similar active
with Greseofulvin against C.albicans. Where com-
pounds (2c) and (3d) are considered to be active higher
than Greseofulvin. The compound (4a) is considered
to be active similar with Nystatin against A. niger. The
enhancement of the antifungal activity of these com-
pounds is due to the presence of methoxy, phenoxy,
nitro, hydroxy and chloro substituents in the frame work
of compounds. From the observation data of the anti-
microbial activity it is concluded that observed that mi-
nor change in molecular configuration of these com-
pounds profoundly influences the activity.

EXPERIMENTAL

Melting points of synthesized compounds were de-
termined in open capillary tubes using a Veegomatic
melting point apparatus and are uncorrected. IR spec-
tra were recorded on Shimadzu FT-IR-8400 instru-

TABLE 1 : Physical and characterization data of compounds
(1), (2a-i), (3a-i), and (4a-i)

Comp. R Mol. Formula MP ?C Yield % 

1 - C15H11Cl2NO2 185 85 

2a 4-OCH3-C6H4- C23H17Cl2NO3 199 68 

2b C6H5- C22H15Cl2NO2 162 70 

2c 3,4-(OCH3)2-C6H4 C24H19Cl2NO4 202 65 

2d 3-C6H5-O-C6H4 C28H19Cl2NO3 148 60 

2e 4-N(CH3)2-C6H4 C24H20Cl2N2O2 198 64 

2f 4-Cl-C6H5- C22H14Cl3NO2 192 70 

2g 3-Br--C6H5- C22H14BrCl2NO2 185 38 

2h 3-NO2-C6H4- C22H14Cl2N2O4 167 58 

2i 4-OH,3-OCH3-C6H3 C23H17Cl2NO4 170 62 

3a 4-OCH3-C6H4- C23H19Cl2N3O2 116 65 

3b C6H5- C22H17Cl2N3O 112 68 

3c 3,4-(OCH3)2-C6H4 C24H21Cl2N3O3 120 70 

3d 3-C6H5-O-C6H4 C28H21Cl2N3O2 115 64 

3e 4-N(CH3)2-C6H4 C24H22Cl2N4O 128 65 

3f 4-Cl-C6H5- C22H16Cl3N3O 138 72 

3g 3-Br--C6H5- C22H16BrCl2N3O 124 70 

3h 3-NO2-C6H4- C22H16Cl2N4O3 115 65 

3i 4-OH,3-OCH3-C6H3 C23H19Cl2N3O3 142 62 

4a 4-OCH3-C6H4- C29H23Cl2N3O2 196 71 

4b C6H5- C28H21Cl2N3O 105 68 

4c 3,4-(OCH3)2-C6H4 C30H25Cl2N3O3 118 70 

4d 3-C6H5-O-C6H4 C34H25Cl2N3O2 210 52 

4e 4-N(CH3)2-C6H4 C30H26Cl2N4O 192 62 

4f 4-Cl-C6H5- C28H20Cl3N3O 212 65 

4g 3-Br-C6H5- C28H20BrCl2N3O 220 65 

4h 3-NO2-C6H4- C28H20Cl2N4O3 158 68 

4i 4-OH,3-OCH3-C6H3 C29H23Cl2N3O3 210 60 
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ment as KBr disc and only principle sharply defined
peaks are recorded (max in cm-1), 1H NMR spectra
were recorded on Bruker-AC-300 MHz FT-NMR
spectrophotometer in DMSO-d

6 
or CDCl

3, 
using TMS

as internal standard (Chemical shift in  ppm). Mass
spectra were determined using direct inlet probe on a

GCMS-QP2010 mass spectrometer (Shimadzu). Re-
actions were monitored on Merck aluminium thin layer
chromatography (TLC, UV

254nm
) plates. Visualization

was accomplished either on UV chamber or in iodine
vapor. The solvent system of ethyl acetate and ethylene
dichloride in the ratio of 20:80 as a mobile phase. All

TABLE 2 : Antimicrobial screening results of compounds 1, (2a-i), (3a-i) and (4a-i)

Antibacterial activity is expressed in the form of 
minimal bactericidal concentration (MBC) in l 

Antifungal activity is expressed in the form of 
minimal fungicidal (MFC) concentration in l 

E.coli P.aeruginosa S.aureus S.pyogenus C.albicans A.niger A.clavatus Compd. 

MTCC 442 
MTCC 

441 
MTCC 

96 
MTCC 

443 
MTCC 

227 
MTCC 

282 
MTCC 

1323 
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 

2g 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 

3g 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 

4e 500 500 500 500 1000 1000 250 

4f 500 250 500 1000 500 500 500 

4g 500 250 500 500 1000 500 500 

4h 500 250 500 250 1000 500 1000 

4i 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 
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the synthesized compounds gave satisfactory elemental
analysis.

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

A mixture of 2,3-dichloro benzoylchloride (50gm,
0.23 mole) in benzene (200ml) was added in the mix-
ture of 3-amino acetophenone (40gm, 0.3 mole) in ben-
zene (250ml ) at 5-10C. Triethylamine was used as a
quenching agent in catalytic amount. Then the reaction
mass stirred at 30 to 35C for 4 to 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;
[C

15
H

11
C

l2
NO

2
; Calcd; C, 58.46, H, 3.60, N, 4.55%

found: C, 58.40, H, 3.58, N, 4.48]. IR (KBr) (, cm-1):
1620 (-CONH-), 1122 (AR-O-C), 3199 (-NH), 1550
(AR-C = C), 1255 (C-O-C), 3071 (-C-H str.), 2978
(alkane); 1H NMR: (CDCl

3
),  3.43ppm {s, 3H,

(OCH
3
)}, 7.03-7.90 {m, 8H, (Ar-H)}, 8.42 {s, 1H,

(-CONH-)}, MS: m/z = 308 (M+).

General procedure for the synthesis of 2,3-dichloro
N-[3-(substituted 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 was stirred
at room temperature for 24 hr in the presence of 5ml of
40% NaOH, the reaction was monitored by T.L.C.,
after completion of reaction the mixture was poured on
crushed ice; the separated solid was isolated and re-
crystallized from DMF-ethanol to give the pure com-
pounds (2a-i).

Percentage yield and melting points of synthesized
compounds are recorded in TABLE 1.

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

Light yellow solid; IR (KBr) (, cm-1): 1660 (-
CONH-; carboxamide), 3213 (-NH-; carboxamide),
1620 (C = O; chalcone), 3049 (CH = CH; vinyl), 790
(moiety; C-Cl str.), 1249 (Ar-O-C, ether); 1H NMR
(300 MHz, CDCl

3
),  = 3.85 (s, 3H, Ar-OCH

3
); 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
%].

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

Light yellow solid; IR (KBr) (, cm-1): 1658 (-
CONH-; carboxamide), 3210 (-NH-; carboxamide),
1638 (C = O; chalcone), 3012 (CH = CH; vinyl), 786
(moiety; C-Cl str.), 1H NMR (300 MHz, CDCl

3
),  =

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) carbonyl]
benzamide (2c)

Pale yellow solid; IR (KBr) (, cm-1): 1667 (-
CONH-; carboxamide), 3150 (-NH-; carboxamide),
1644 (C = O; chalcone), 3042 (CH = CH; vinyl), 784
(moiety; C-Cl str.), 1245 (Ar-O-C, ether); 1H NMR
(300 MHz, CDCl

3
),  = 3.82 (d, 6H, 2xOCH

3
); 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)

Yellow solid; IR (KBr) (, cm-1): 1664 (-CONH-;
carboxamide), 3288 (-NH-; carboxamide), 1648 (C
= O; chalcone), 3034 (CH = CH; vinyl), 698 (moiety;
C-Cl str.), 1H NMR (300 MHz CDCl

3
),  = 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) (, cm-1): 1655 (-CONH-;
carboxamide), 3172 (-NH-; carboxamide), 1622(C =
O; chalcone), 3047 (CH = CH; vinyl), 772 (moiety;
C-Cl str.), 1H NMR (300 MHz, CDCl

3
),  = 1.30 (d,

6H, 2xCH
3
), 6.78 (d, 2H, -CH = CH-), 7.20-8.10

(m, 11H, Ar-H), 8.22 (s, 1H, -NH), MS: m/z 439 (M+),
[Calcd: 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) (, cm-1): 1658 (-
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CONH-; carboxamide), 3233 (-NH-; carboxamide),
1684 (C = O; chalcone), 3027 (CH = CH; vinyl), 714
(moiety; C-Cl str.), 1H NMR (300 MHz, CDCl

3
),  =

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-bromo styryl) carbonyl] benz-
amide (2g)

Light yellow solid; IR (KBr) (, cm-1): 1660 (-
CONH-; carboxamide), 3190 (-NH-; carboxamide),
1630 (C = O; chalcone), 3029 (CH = CH; vinyl), 762
(moiety; C-Cl str.); 1H NMR (300 MHz, CDCl

3
),  =

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)

Yellow solid; IR (KBr) (, cm-1): 1652 (-CONH-;
carboxamide), 3215 (-NH-; carboxamide), 1627 (C
= O; chalcone), 3031 (CH = CH; vinyl), 768 (moiety;
C-Cl str.), 1249 (Ar-O-C, ether), 1H NMR (300 MHz
CDCl

3)
,  = 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)

Yellow solid; IR (KBr) (, cm-1): 1662 (-CONH-;
carboxamide), 3285 (-NH-; carboxamide), 1687 (C
= O; chalcone), 3044 (CH = CH; vinyl), 792 (moiety;
C-Cl str.); 1240 (Ar-O-C, ether); 1H NMR (300 MHz,
CDCl

3
),  = 3.85 (s, 3H, Ar-OCH

3
); 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 procedure for the synthesis of 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-

nol 50ml, hydrazine hydrate (0.1mole) was added drop
wise, the reaction mixture was heated under reflux for
6 hr. reaction was monitored by T.L.C., after comple-
tion of reaction the mixture was cooled and poured on
crushed ice. The resulting product was collected by fil-
tration and recrystallized from DMF-ethanol as a sol-
vent to give the pure compounds (3a-i).

Percentage yield and melting points of synthesized
compounds are recorded in TABLE 1.

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

IR (KBr) (, cm-1): 788 (C-Cl str.), 1651 (-
CONH-; carboxamide), 1247 (C-O-C str.), 1174 (C-
N), 3330 (-NH-; carboxamide), 1602 (C = C, C =
N), 2835 (CH-CH

2 
str.), 1H NMR (300 MHz, CDCl

3
),

 = 3.25 (dd, 1H, H
A
); 3.52 (dd, 1H, H

B
), 5.12 (m,

1H, H
x
), 3.94 (s, 3H, Ar-OCH

3
), 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) (, cm-1): 790 (C-Cl str.), 1662 (-
CONH-; carboxamide), 1170 (C-N) 3180 (-NH-;
carboxamide), 1598 (C = C, C = N), 2820 (CH-CH

2

str.), 1H NMR (300 MHz, CDCl
3
),  = 3.18 (dd, 1H,

H
A
), 3.48 (dd, 1H, H

B
), 5.10 (m, 1H, H

x
), 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) (, cm-1): 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

2 
str.), 1H NMR (300 MHz, CDCl

3
),

 = 3.28 (dd, 1H, H
A
), 3.50 (dd, 1H, H

B
), 5.14 (m,

1H, H
x
), 3.87 (d, 6H, 2xOCH

3
), 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 %].
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2,3-dichloro-N-[3-{3-(3-phenoxyphenyl)-1[H]
pyrazoline-5-yl} phenyl] benzamide (3d)

IR (KBr) (, cm-1): 735 (C-Cl str.), 1648 (-
CONH-; carboxamide), 1190 (C-N), 3190 (-NH-,
carboxamide), 1605 (C = C, C = N), 2782 (CH-CH

2

str.), 1H NMR (300 MHz, CDCl
3
),  = 3.27 (dd, 1H,

H
A
), 3.46 (dd, 1H, H

B
), 5.16 (m, 1H, H

x
), 6.70-7.52

(m, 16H, Ar-H), 7.62 (s, 1H, -NH, pyrazole), 8.19 (s,
1H, -NH, carboxamide), MS: m/z 502 (M+) and Anal.
[Calcd: C, 66.94, H, 4.21, N, 8.36 %; Found: C,
66.98, H, 4.25, N, 8.38 %].

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

IR (KBr) (, cm-1): 742 (C-Cl str.), 1660 (-CONH-;
carboxamide), 1185 (C-N) 3320 (-NH-; carboxamide),
1615 (C = C, C = N), 2810 (CH-CH

2 
str.), 1H NMR

(300 MHz, CDCl
3
),  = 1.40 (d, 6H, 2xCH

3
), 3.28

(dd, 1H, H
A
), 3.54 (dd, 1H, H

B
), 5.15 (m, 1H, H

x
),

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
Anal. [Calcd: C, 63.58, H, 4.89, N, 12.36 %; Found:
C, 63.62, H, 4.96, N, 12.44 %].

2,3-dichloro-N-[3-{3-(p-chlorophenyl)-1[H] pyrazo-
line-5-yl}phenyl] benzamide (3f)

IR (KBr) (, cm-1): 651 (C-Cl str.), 1648 (-
CONH-; carboxamide), 1192 (C-N) 3185 (-NH-;
carboxamide), 1609 (C = C, C = N), 2832 (CH-CH

2

str.), 1H NMR (300 MHz, CDCl
3
),  = 3.22 (dd, 1H,

H
A
); 3.55 (dd, 1H, H

B
), 5.18 (m, 1H, H

x
), 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) (, cm-1): 780 (C-Cl str.), 1652 (-
CONH-; carboxamide), 1187 (C-N) 3145 (-NH-;
carboxamide), 1580 (C = C, C = N), 2830 (CH-CH

2

str.), 1H NMR (300 MHz, CDCl
3
),  = 3.25 (dd, 1H,

H
A
); 3.50 (dd, 1H, H

B
), 5.20 (m, 1H, H

x
), 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.
[Calcd: C, 54.01, H, 3.30, N, 8.59 %; Found: C,

54.05, H, 3.29, N, 8.62 %].

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

IR (KBr) (, cm-1): 715 (C-Cl str.), 1660 (-
CONH-; carboxamide), 1192 (C-N) 3152 (-NH-;
carboxamide), 1598 (C = C, C = N), 2795 (CH-CH

2

str.), 1H NMR (300 MHz, CDCl
3
),  = 3.20 (dd, 1H,

H
A
); 3.45 (dd, 1H, H

B
), 5.18 (m, 1H, H

x
), 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 %].

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

IR (KBr) (, cm-1): 720 (C-Cl str.), 1654 (-
CONH-; carboxamide), 1245 (C-O-C str.), 1177 (C-
N), 3242 (-NH-; carboxamide), 1610 (C = C, C =
N), 2822 (CH-CH

2 
str.), 1H NMR (300 MHz, CDCl

3
),

 = 3.26 (dd, 1H, H
A
), 3.58 (dd, 1H, H

B
), 5.22 (m,

1H, H
x
), 3.82 (s, 3H, Ar-OCH

3
), 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
Anal. [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 a solution of 2,3-Dichloro-N-[3-(substituted
styryl) Carbonyl] Benzamide (2a) (0.01mole) and gla-
cial acetic acid (30ml), phenyl hydrazine (0.03mole)
was added drop wise then refluxed for 4 hrs, the reac-
tion was monitored by T.L.C., after completion of re-
action the mixture was poured on crushed ice and the
crude product was filtered and recrystallsed from DMF-
ethanol as a solvent to get pure compounds (4a-j).

Percentage yield and melting points of synthesized
compounds are recorded in TABLE 1.

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

IR (KBr) (, cm-1): 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

2

str.), 1502 (N-Ph), 3234 (-NH; carboxamide), 1H
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NMR (300 MHz, CDCl
3
),  = 3.18 (dd, 1H, H

A
),

3.82 (dd, 1H, H
B
), 5.45 (m, 1H, H

x
), 3.68 (s, 3H, Ar-

OCH
3
), 6.62-7.82 (m, 16H, Ar-H), 8.22 (s, 1H, -NH),

MS: m/z 516 (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) (, cm-1): 792 (C-Cl str, moiety), 1665
(CONH, carboxamide), 1180 (C-N str.), 1590 (C =
N str.), 2800 (CH-CH

2 
str.), 1509 (N-Ph), 3190 (-

NH, carboxamide), 1H NMR (300 MHz, CDCl
3
),  =

3.15 (dd, 1H, H
A
), 3.78 (dd, 1H, H

B
), 5.42 (m, 1H,

H
x
), 6.64-7.88 (17H, m, Ar-H), 8.24 (1H, s, -NH),

MS: m/z 486 (M+) and Anal. [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) (, cm-1): 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

2

str.), 1490 (N-Ph), 3210 (-NH, carboxamide), 1H
NMR (300 MHz, CDCl

3
),  = 3.12 (dd, 1H, H

A
),

3.84 (dd, 1H, H
B
), 5.40 (m, 1H, H

x
), 3.72 (d, 6H,

2xOCH
3
), 6.24 -7.42 (15H, m, Ar-H), 8.30 (1H, s, -

NH), MS: m/z 546 (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-dichloro-N-[3-{3-(m-phenoxyphenyl)-1-phenyl-
1[H]pyrazoline�5�yl} phenyl] benzamide (4d)

IR (KBr) (, cm-1): 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

2

str.), 1497 (N-Ph), 3240 (-NH, carboxamide), 1H
NMR (300 MHz, CDCl

3
),  = 3.10 (dd, 1H, H

A
),

3.86 (dd, 1H, H
B
), 5.38 (m, 1H, H

x
), 7.20-7.48 (16H,

m, Ar-H), 8.20 (1H, s, -NH), MS: m/z 578 (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-dichloro-N�[3-{3-(N,N-dimethylphenyl)-1-phe-
nyl-1[H]pyrazoline�5�yl} phenyl] benzamide (4e)

IR (KBr) (, cm-1): 698 (C-Cl str, moiety), 1664
(CONH, carboxamide), 1090 (C-N str.), 1600 (C =

N str.), 2810 (CH-CH
2 
str.), 1501 (N-Ph), 3238 (-

NH, carboxamide), 1H NMR (300 MHz, CDCl
3
),  =

1.30 (d, 6H, 2xCH
3
), 3.15 (dd, 1H, H

A
), 3.80 (dd,

1H, H
B
), 5.48 (m, 1H, H

x
), 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-dichloro-N-[3-{3-(p-chlorophenyl)-1-phenyl-
1[H]pyrazoline�5�yl}phenyl] benzamide (4f)

IR (KBr) (, cm-1): 775 (C-Cl str, moiety), 1667
(CONH, carboxamide), 1110 (C-N str.), 1590 (C =
N str.), 2820 (CH-CH

2 
str.), 1510 (N-Ph), 3255 (-

NH, carboxamide), 1H NMR (300 MHz, CDCl
3
),  =

3.17 (dd, 1H, H
A
), 3.78 (dd, 1H, H

B
), 5.28 (m, 1H,

H
x
), 7.10 -7.52 (16H, m, Ar-H), 8.44 (1H, s, -NH),

MS: m/z 520 (M+) and Anal. [Calcd: C, 64.57, H, 3.87,
N, 8.07 %; Found: C, 64.55, H, 3.90, N, 8.11 %].

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

IR (KBr) (, cm-1): 785 (C-Cl str, moiety), 1682 (-
CONH; carboxamide), 1166 (C-N str.), 1555 (C = N
str.), 2792 (CH-CH

2 
str.), 1492 (N-Ph), 3240 (-NH,

carboxamide), 1H NMR (300 MHz, CDCl
3
),  = 3.18

(dd, 1H, H
A
); 3.85 (dd, 1H, H

B
), 5.44 (m, 1H, H

x
),

7.12-7.62 (16H, m, Ar-H), 8.32 (1H, s, -NH), MS:
m/z 565 (M+) and Anal. [Calcd: C, 59.49, H, 3.57, N,
7.43 %; Found: C, 59.45, H, 3.62, N, 7.46 %].

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

IR (KBr) (, cm-1): 794 (C-Cl str, moiety), 1655 (-
CONH; carboxamide), 1175 (C-N str.), 1570 (C = N
str.), 2815 (CH-CH

2 
str.), 1508 (N-Ph), 3248 (-NH;

carboxamide), 1H NMR (300 MHz, CDCl
3
),  = 3.16

(dd, 1H, H
A
), 3.84 (dd, 1H, H

B
), 5.25 (m, 1H, H

x
),

7.22 - 7.82 (16H, m, Ar-H), 8.34 (1H, s, -NH), MS:
m/z 531 (M+) and Anal. [Calcd: 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) (, cm-1): 782 (C-Cl str.; moiety), 1658
(CONH; carboxamide), 1257 (Ar-O-C str.; ether);
1125 (C-N str.), 1550 (C = N str.), 2841 (CH-CH

2



A.H.Bapodra et al. 229

Full  Paper
OCAIJ, 6(3) September 2010

Organic CHEMISTRYOrganic CHEMISTRY
An Indian Journal

str.), 1510 (N-Ph), 3247 (-NH, carboxamide), 1H
NMR (300 MHz, CDCl

3
),  = 3.15 (dd, 1H, H

A
);

3.78 (dd, 1H, H
B
), 5.32 (m, 1H, H

x
), 3.74 (s, 3H, Ar-

OCH
3
), 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 %].
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