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ABSTRACT

The 3-(4-Bromophenyl)-1-phenyl-1H-pyrazol e-4-carboxal dehyde was pre-
pared from phenylhydrazine and 4-bromoacetophenone viaVilsmei er-Haack
reaction. This aldehyde was functionalized at 4-position by various substi-
tuted anilines gave corresponding azomethine derivatives (2a-g). The newly
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synthesized compounds structures were established by chemical and spec-
tral analysis (IR, NMR). Pharmacological evaluation of this series showed

anti-inflammatory and antitubercular activity.
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Thepyrazolenucleusingenerd anditschemistryi*3
hasfound cons derabl e attention during decadesdueto
outstanding biologicd activitiesasanti-inflammatory!34
antipyretic, analgesic, antitubercular™®, antianxiety!,
hypoglycemic'® aswell asitsgood antibacteria and
antifungal properties?*3, The 3-(4-Bromophenyl)-1-
phenyl-1H-pyrazol e-4-carboxal dehyde was synthe-
sized from 4-bromoacetophenone (25 mmol) and phe-
nylhydrazine (27 mmol) using Vilsme er-Haack reagent
(DMF-POCI,). Thecorresponding carboxaldehyde (2)
(2 mmol) werefunctionalized by various substituted
anilines(2.20 mmol) in methanol gave corresponding
azomethinederivatives(3a-g). Synthes zed compounds
(3a-g) wereassessed for anti-inflammatory, analgesic,
antianxiety, antitubercular and antibacterid. Theidenti-
tiesof thesenew azomethine derivativeshavebeen char-
acterized by IR,"H NMR.

MATERIALSAND METHODS

Méting pointsweredetermined in open capillaries
and are uncorrected. Purity of the compounds was
checked by TLC using silicagel-G plates. IR spectra
(KBr disc) wererecorded on Jasco FTIR spectropho-
tometer. '"H NMR spectra(CDCI.) wererecorded on
FTNMR Varian mercury 300 MHz using TMSasin-
ternal standard.

EXPERIMENTAL

1. Synthesis of 4-bromoacetophenone phenylhy
drazone(1)

A mixture of phenylhydrazine (27 mmol), 0.5 ml
acetic acid and 4-bromoacetophenone (25 mmol) was
addedin 75 ml of freshly distilled ethanol in round bot-
tom flask fitted with condenser. Thereaction mixture
wasrefluxed for 4-5 hoursand the progress of reaction
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monitored by thinlayer chromatography. Thereaction
mixture was cooled and the precipitate wasfiltered,
washed with cold water and recrystallized from
ethanal.

2. Synthesisof 3-(4-bromophenyl)-1-phenyl-1H-
pyr azole-4-car boxaldehyde (2)

A solution of 4- bromoacetophenone phenylhydra
zone (1) (11.76 mmol) in DMF (5 ml) was prepared
and added drop wiseto the Vilsmeler- Haack reagent,
which wasthen warmed at room temperatureand re-
fluxedfor 8 hours. Thereaction mixturewasalowedto
cool at room temperature. The cold saturated potas-
S um carbonate sol ution wasadded until no further pre-
cipitation occurs. Theprecipitate wasfiltered, strongly
washed withwater and recrystallized from methanal.

3-(4-Bromophenyl)-1-phenyl-1H-pyrazole-4-
carboxaldehyde(2)

Yield (60%), brown crystals, M.P= 144-146°C. IR
(cn?) 3125.08(Ar C-H), 1673.91 (Ar CHO), 1597.73
(C=N), 1225.54 (C-N).'H-NMR (CDCl,) & (ppm)
7.30-7.42 (m, 4H, H, 356, 3-phenyl), 7.45-7.61 (m,
3H, H 5,5 1-phenyl), 7.79-7.91(m, 2H; H ,; 1-phenyl),
8.58 (s, 1H; H pyrazole), 10.08 (s, 1H; CHO).

3. General procedurefor prepar ation of azomethine
derivatives(3a-Q)

A mixtureof compound (2) (2.0mmoal), 0.5ml ace-
ticacid and variousanilines(aniline, 2-chloroaniline, 4-
chloroaniline, 2-methoxyaniline, 4-methoxyaniline, 2,4-
xylidineand 2,6-xylidine) (2.20 mmol) wasadded in
90 ml methanol inround bottom flask and reaction mix-
turewasrefluxed for 5-7 hours. After completion of
reaction as monitored and confirmed by TLC, metha-
nol wasremoved by rotary evaporation to obtain the
crude product. Theresiduewasrecrystallizedto give
corresponding azomethine derivatives.

3.1. N-{[3-(4-bromophenyl)-1-phenyl-1H-pyr azol-
4-yllmethylene}aniline (3a)

Yield (62%), M.P. = 108-110°C. IR (cm*) 3065.62
(Ar C-H), 1499.38 (Ar C=C), 1621.84 (C=N),
1591.95 (ali C=N), 1344.14 (Ar C -N). *H-NMR
(CDCl,) & (ppm) 7.214-7.851 (M, 14H, H,5 456 1-
phenyl, H, ;5 3-phenyl and H,; , ;s N- phenyl), 8.484
(s, 1H, H,, pyrazole, 8.538 (s, 1H, CH=N).
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3.2. N-{[3-(4-br omophenyl)-1-phenyl-1H-pyrazol-
4-yl] methylene}-2-chlor oaniline (3b)

Yield (84%), M.P=98-100°C, |.R.(cm) 3072.18 (Ar
C-H), 1509.28 (Ar C=C), 1625.67 (C=N), 1360.25
(C-N), 1550.20 (ali CH=N). '*H - NMR (CDClI,) &
(ppm) 7.003-7.815 (M, 13H, H,5 45 1 phenyl, H, 356
3- phenyl and H 3456 N- phenyl), 8.458 (s, 1 H,H,,
pyrazole), 8.623 (s, 1L H,CH=N).

3.3. N{[3-(4-bromophenyl)-1-phenyl-1H-pyrazol-
4-yl] methylene}-4-chlor oaniline (3c)

Yield (53%), Brown, M.P. = 218-220°C, I.R. (cm)
3062.41 (Ar C-H), 1498.42 (Ar C=C), 1618.95
(C=N), 1333.53 (C-N), 1596.77 (ali CH=N). H —
NMR (CDCl,) & (ppm) 7.029-7.844 (m, 13H, H 5456
1 phenyl, H, 356 3- phenyl and H, 556 N- phenyl), 8.460
(s, 1LH, H5, pyrazole), 8.518 (s, 1 H, CH=N).

3.4. N-{[3-(4-bromophenyl)-1-phenyl-1H-pyrazol-
4-yl] methylene}- 2-methoxyaniline (3d)

Yield (61%), Yellow, M.P. = 133-135°C, |.R. (cm%)
3050.83 (Ar C-H), 1504.20 (Ar C=C), 1640.16
(C=N), 1216.86 (C-N), 1598.70 (ali CH=N). H —
NMR (CDCl,) & (ppm) 3.816 (s, 3H, OCH, of N-
phenyl), 6.888-7.805 (M, 13H, H; 3456 1 phenyl, H
2356 3-phenyl and H ;456 N- phenyl), 8.546 (s, 1 H,
H5, pyrazole), 8.618 (s, 1 H, CH=N).

3.5. N-{[3-(4-bromophenyl)-1-phenyl-1H-pyrazol-
4-yl] methylene}-4-methoxyaniline (3e)

Yield (80%), Brown, M.P. = 108-110°C, I.R. (cm®)
3059.51 (Ar C-H), 1501.31 (Ar C=C), 1661.37
(C=N), 1362.46 (C-N), 1588.09 (ali CH=N). H —
NMR (CDCl,) & (ppm) 3.804 (s, 3H, OCH, of N-
phenyl), 6.881-7.91 (m, 13H, H, 3456 1 phenyl, H, 356
3- phenyl and H, 556 N- phenyl), 8.445 (s, 1 H, H5,
pyrazole), 8.599 (s, 1 H, CH=N).

3.6. N-{[3-(4-bromophenyl)-1-phenyl-1H-pyrazol-
4-ylmethylene}-2,4-dimethylaniline (111 f).

Yield (72%), Brown, M.P. = 185-187°C, |.R. (cm™)
3027.69 (Ar C-H), 1504.20 (Ar C=C), 1675.84
(C=N), 1355.71 (C-N), 1596.77 (i CH=N). *H-
NMR (CDCl,) 5 (ppm) 2.410(s, 6H, 2,4- CH, of N-
phenyl), 7.226-7.922 (m, 13H, H,3456 1 phenyl,
H 356 3- phenyl and Hss¢ N- phenyl), 7.947 (s, 1
H,H,, pyrazole), 8.310 (s, 1 H,CH=N).
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TABLE 1: Anti-inflammatory activity by carrageenan induced
rat paw oedemamethod

Grou

P Compound no. M ean paw oedema Percentage

no. volume(£S.E.M.) inhibition (%)

1 Control 2.05+0.007 -

2 Indomethacin 0.595+0.013 71.21
3 (3a) 1.20+0.011 41.46
4 (3b) 1.04+0.016 49.26
5 (3¢) 0.7440.020 63.90
6 (3d) 1.22+0.017 40.48
7 (3¢ 0.71+0.008 65.36
8 (3f) 1.08+0.017 47.31
9 (30) 0.69+0.027* 66.34

TABLE 2: Antitubercular activity by proportion method
using L owenstein- Jensen media

% Growth observed after 42 days
1 2 3
Control +++ +++ +++
Rifampicin - - -
Isoniazid - - -
(3a) ++ ++
(3b) -
(3¢c)
(3d)
(3e)
(3f)

(39) -
Key to symbols: No growth = - (below 1%) Mild growth = + (1-
50%), Moderate growth= ++ (50-100%) Severe growth= +++ (equal
or > 100)

3.7. N-{[3-(4-br omophenyl)-1-phenyl-1H-pyrazol-
4-ylmethylene}-2,6-dimethylaniling(3g)

Yield (78%), Brown, M.P. =76-78°C, |.R.(cm'*) 3064.
33(Ar C-H), 1504.20 (Ar C=C), 1633.41 (C=N),
1347.03 (C-N), 1596.77(ali CH=N). 'H-NMR
(CDCl,) 6 (ppm) 2.167 (s, 6H, 2,6- CH, of N- phenyl),
7.225-7.823 (M, 13H, Hj3456 1 phenyl, H ;356 3-
phenyl and H ;45 N- phenyl), 8.499 (s, 1 H, H5,
pyrazole), 8.667 (s, 1 H, CH=N).

Biological activity

Sr.no.  Group

Boo~Nv~ouhwnr
+ 4+ + + +
+

R
o+ 4+

1. Anti-inflammatory activity against carrageenan
induced rat paw oedema

Wistar rat weighing in the range of 180-220 gm
wereused for theexperimenta work. Theanimaswere
fed with standard diet and water ad libitum. The ani-
malswere acclimatized for oneweek under standard
|aboratory conditionsprior to experimental work. Adult
wistar rats of either sex weredivided into threegroups
eech of Sx animds. Thetest compounds, indomethacine

Br
Br
\©\\/CH3
7 CHj;

o]
4-Bromoacetophenone N
T Reflux (45 hrs)
_NH,

NH

Q)

Phenylhydrazine
Br

NH

Reflux 8 hrs.J DMF/POClI4

Br

Substituted anilinies
N Resulx 5-7 hrs. N

(3a-g) Methylphenyl3 -(4 -
bromophenyl)- 1-phenyl -1H -
(38) Phenyl pyrazole - 4 -carboxaldehyde

(3b) 2- Chlorophenyl  (3€) 4- Methoxyphenyl

(3c) 4- Chlorophenyl  (3f) 2,4- Methylphenyl

(3d) 2 - Methoxyphenyl (39) 2,6- Methylphenyl
SCHEME

(10 mg/kg) and the control ratsreceived theequivalent
amount of DM SO solution. Inflammationwasinduced
by injecting 0.1 ml of 1% w/v of solution of carrag-
eenan into thesubplanter surface of right hind paw. Paw
edemawas measured with aplethysmometer (model
UGO-Basile 7140, Itdly), at 3 hoursafter theinjection
of carrageenan and theinhibitory activity was calcu-
lated and reportedin TABLE 1

2. Antitubercular activity (L owenstein-Jensen
medium)

Theantitubercular screening of synthesized com-
poundswas carried out by proportion method using
Lowenstei n-Jensen egg medium (L Jmedium) asper
modification introduced and recommended by the In-
ternational UnionAgainst Tuberculosisand LungDis-
ease(IUATLD) against H_ RV strain. Test compounds
100ug/ml, standard drug rifampicin 40ug/ml inDM SO,
isoniazid 0.2ug/ml in steriledistilled water aswell as
control L Jmedium wasinocul ated with mycobacte-
riumtuberculogisof H_ RV strain. Themediuminocu-
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lated wasincubated for 37°C for 6 weeks. Total num-
ber of coloniesin control, test compound and standard
drug counted on the 42™ day and the percentageresis-
tancewas cal culated and reportedin TABLE 2

RESULT AND DISCUSSION

Themost widely used primary test to screen new
anti-inflammatory agentsmeasurestheability of acom-
pound to reducelocal edemainduced intherat paw by
injection of anirritant agent. Thisedemadependson
the precipitation of kininsand polymorphonucl ear leu-
kocyteswith their pro-inflammatory factorsincluding
prostaglandins. Theinitia phase observed around one
hour is attributed to the release of histamine and
serotonins, the second, accel erating phase of swelling
isduetotherelease of prostaglandin like substitutes.
The present result indicated that the compounds (3c,
3e and 3g) showed maximum inhibition of rat paw
edemaat theend of threehours, smilar to thestandard
drugindomethacine. Theedemasupressant effectswere
found to be significant ascompared to control.

Antitubercular activity of synthesized compounds
(3a-g) was screened by proportion method using
Lowenstein- Jensen media. Test compounds 100ug/ml
inDM SO, standard drug isoniazid 0.2ug/ml in sterile
distilled water and rifampicin 40ug/ml inDM SO were
used for activity. The average number of coloniesob-
tained for the tests compound containing slopesindi-
catesthe number of resistant bacilli contained inthe
inoculum. Total number of coloniesin control, test com-
pound and standard drug counted on the 42™ day and
the percentageresi stance was cal cul ated astheratio of
number of colonies on thetestscompound containing
medium to those on the control medium multiply by
hundred.

It was observed that compounds (3b) and (3Q)
showed below 1% growth. These compounds were
classfied asred stant. Thesendtivedassof compounds
was (3a) observed severe growth.
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