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ABSTRACT

Several-1-carbothioamide-3,5-dimethyl-4-[ (substituted phenyl) diazenyl]
pyrazoles (2a-d), 1-(pyridine-4-ylcarbonyl)-3,5-dimethyl-4-[ (substituted
phenyl) diazenyl] pyrazoles (3a-d), were synthesized. The structures of the
newly synthesized compounds were supported by IR, *H NMR and Mass
spectral data. These compoundswereinvestigated for their, anti-inflamma-
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tory, analgesic, ulcerogenic, lipid peroxidation, antibacterial and antifungal
activities. Some of the synthesized compounds showed potent anti-inflam-
matory activity along with minimal ulcerogenic effect and lipid peroxidation,
compared to ibuprofen and flurbiprofen. Some of the tested compounds
also showed moderate antimicrobial activity against tested bacterial and

fungal strains.

INTRODUCTION

Currently, avalablenon-steroida anti-inflammatory
drugs(NSAIDs) like, ibuprofen, flurbiprofen, fenbufen
and naproxen exhibit gastrictoxicity. Long-term use of
thesedrugshasbeen associated with gagtro-intestind (Gl)
ul ceration, bleeding and nephrotoxicity™™. The Gl dam-
agefromNSAIDsisgenerdly attributed to two factors,
i.e. locd irritation by the carboxylic acid moiety, com-
montomost NSAIDs (topicd effect) and decreased tis-
sue prostaglandin production, which underminesthe
physiological roleof cytoprotective prostaglandinsin
maintaining Gl hedth and homeostasig?3. Thepharma:
cologica activity of NSAIDsisrelated to the suppres-
sonof progtaglandin biosynthes sfromarachidonicacid
by inhibiting cyclooxygenases (COXs)24. Thechronic
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useof NSAIDsindudingibuprofenmay dicit gppreciable
Gl toxicity®. Thereforesynthetic gpproachesbased upon
NSAIDschemica modification hasbeentakenwith the
am of improving NSAID safety profile. Inview of the
potentia biologica activitied®? of arylazo pyrazoleswe
report herein the synthesisof some new-1-(substituted)-
3,5-dimethyl-4-[ (substituted phenyl) diazenyl] pyrazoles.
Thesynthes sinvolvestreatment of acetyl acetonewith
different diazonium salt in the presence of sodium ac-
etatewhen 3-[ (subgtituted phenyl) diazenyl] pentane-2,4-
dione(1a-d) areobtained. Thelater on treatment with
carbathioamide, pyridine-4-ylcarbonyl, furnished 1-(sub-
dituted)-3,5-dimethyl-4-[ (subgtituted phenyl) diazenyl]
pyrazoles(Schemel). Inview of thereported antimi-
crobid activity of pyrazole, these compoundswereal so
testedfor their antibacterid and antifungd activity against
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somesdlected microbes. Two selected compoundswere — structures of the vari ous compoundswereassigned on
dso studiedfor their hepatotoxic effectsonrat liver. The  thebasisof IR, *H NMR and Mass spectrd data.
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EXPERIMENTAL

Carbothioamide-3,5-dimethyl-4-[ (substituted phe-
nyl) diazenyl] pyrazoles (2a-d), 1-(pyridine-4-
ylcarbonyl)-3,5-dimethyl-4-[ (substituted phenyl)
diazenyl] pyrazoles(3a-d), wereobtaned by cyclisation
of intermediates (1a-d) with 5-chloro-6-fluoro-1,3-
benzothiazol e-2-yl-thiosemicarbazideand N-4H-1,2,4-
triazol-4-ylhydrazine. Theintermediates (1a-d) were
obtai ned by diazotization reaction of substituted aniline.
Thereaction sequencesareoutlined in Scheme 1.

EXPERIMENTAL PROTOCOLS

Mélting pointswere determined in open capillary
tubes. IR spectra were recorded on a perkin-Elmer
157 spectrometer and *HNMR spectra on a Bucker
WM-400 (400 MHZ FT NMR) spectrophotometer
using TMS(Tetramethyl Silane) asinterna reference
(chemicd shiftind ppm). Thephysical dataof thecom-
poundsare presented in TABLE 1.

TABLE 1: Physical dataof thecompounds(2a-d & 3a-d)

Compound
Mol
Formula
Mol
Weight
Yield
%
Melting
point
Found
N %
Calculated

2a CyH1,CIFNsS
2b  CipHuNGO,S,
2C  CygH20Ng0,S,
2d CiHisNsOsS 31933 41
3a C7HisCIFN:O 357.76 62
3b CiHigNegOsS 384.41 47
3c CxHxNgO:S 49053 46
3d ClBH 15N 504 365. 24 43

31176 65
33840 45
44453 43

2397C
2457C
2657C
227C
2507C
2477C
2567C
2607C

22.46
24.83
25.21
21.93
19.58
21.86
22.84
19.17

3-[(subgtituted phenyl) diazenyl] pentane-2,4-dione
(1a-d)

Substituted aniline (0.05 mol) wasdissolvedin dil
HCI (40 ml, 1:1). Thecontentswerestirred and cooled
(0-2°C) and acold solution of sodium nitrite (6.0gin
15ml of water) wasadded toit dowly maintaining the
temperature between 0-2°C. Thecold diazotized solu-
tion was added drop wiseto awell cooled and stirred
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mixture of acetyl acetone (0.05 mol) and sodium ac-
etate (4g, dissolvedin 5 ml of 50 % ethanaol). The stir-
ring was continued for 1.5 hr and crystals separated
werefiltered, washed with water, dried and crysta lized
from ethanol to yield (1a-d). IR (KBr) la-d: 2993-
3012 cm?, CH stretching, 1661-1693 cm?, C=0
stretching and 1536-1573 cmrt, N=N stretching vibra
tion; 'HNMR (CDCl,) 1a: 6 1.78(s, 1H,N-CH). The
signalsof two COCH, wereobtained assingletsat 6
2.35and § 2.43, § 7.37-7.51 (m, 3H, Ar-H); 1d: &
1.65(s, 1H,N-CH). The signals of two COCH, were
obtained assingletsat 6 2.47 and 6 2.59, 6 6.93-7.35
(m, 3H, Ar-H) and 6 10.2 (s, 1H, COOH).

1-carbothioamide-3,5-dimethyl-4-[(substituted
phenyl) diazenyl] pyrazoles(2a-d)

3-[(subgtituted phenyl) diazenyl] pentane-2, 4-dione
(12-d 0.001 mal) and thiosemicarbazide (0.001 mol) were
dissolvedinglacid aceticacid (10 ml) and thesolution
wasrefluxed for 20 hr. Theresulting solid waspurified by
repeated washingwith aceticacid and crystdlizationfrom
aceticacidto get 2a-d. IR (KBFr) 2a-d: 1038-1080 cm'?
(C=9), 1574-1613 cm* (N=N) and at 2958-3018 cnt
(CH gtretching); *HNMR (CDCl,) 2a 6 2.17 (s, 3H of
CH, attached to the 3 position of the pyrazolering),
4.14 (s, 2H, S=C-NH,), 6 7.38-8.12 (m, 3H,Ar-H).

1-(pyridine-4-ylcar bonyl)-3,5-dimethyl-4-[ (substi-
tuted phenyl) diazenyl] pyrazoles(3a-d)

3+ (subgtituted phenyl) diazenyl] pentane-2,4-dione
(1a-d 0.001 mol) and 2 isonicotinic acid hydrazide
(0.001 mol) weredissolvedinglacial aceticacid (10
ml) and the solution wasrefluxed for 20 hr. Theresult-
ing solid wasfiltered, washed with aceticacid and re-
crystallized from acetic acid to obtain 3a-d. IR (K Br)
3a-d: 1577-1614 cm* (N=N) and 1630-1666 (C=0),
2980-3013 (CH stretching); '"HNMR (CDCI.,) 3b:
merged singlet observed at 6 2.46, indicating the pres-
enceof 3and 5 methyl group attached to pyrazolering.
0 7.85-7.88 (m, 4H, pyridyl) and 6 7.10-7.70 (m, 4H,
Ar-H); 3d: 6 6.96-7.43 (m, 3H, Ar-H), 6 7.44-7.82
(m, 4H, pyridyl) and 10.4 (s, 1H,COOH).

RESULT AND DISCUSSION

Spectral characterization of thecompounds
ThelR spectrum of the compounds (1a-d) showed
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peaksat 2993-3012 cm?, CH stretching; 1661-1693
cm?, C=0 stretching and 1536-1573 cm?, -N=N-
stretching vibrations. The NMR spectrum of the com-
pound (1a) showed asingletat 1.78indicatingthepres-
enceof N-CH proton. Thesignasof two COCH, were
obtained assingletsat 6 2.35 and 6 2.43. Inthe aro-
matic region multipletewereobtained at 6 7.37-7.51
indicating the presenceof 3aromatic protons. TheNMR
spectrum of the compound (1d) showed asinglet at 6
1.65 indicating the presence of N-CH proton. Thepro-
tonsof two COCH, wereobtained assingletsat 6 2.47
and 6 2.59. Furthermoremultiplet wereobtained at 6.93-
7.35indicating the presence of 3aromatic protons. The
COOH protonwasobtained asasinglet at 6 10.2. The
IR spectrum of the compounds (2a-d) showed peaks
at 2958-3018 cmt, CH stretching, 1574-1613 cm'?, -
N=N- stretching and 1038-1080 cm, C=Sstretching
vibrations. The NM R spectrum of the compound (2a)
showed asinglet observed at 6 2.17, indicating the pres-
enceof methyl groupsattached to the 3“position of the
pyrazolering. A singlet was observed at 6 4.14 dueto
2 protons of S=C-NH.,. Inthearomatic regionamul-
tiplet of 3 protonswas observed at 6 7.12-7.38. The
IR spectrum of the compounds (3a-d) showed peaks
at 2980-3013 cm'?, CH stretching, 1577-1614 cm'?, -
N=N- stretching and 1630-1666 cm*, C=0 stretch-
ing vibrations. The NMR spectrum of the compound
(3b) showed amerged singlet of methyl protons at-
tached to the 3 and 5" position of the pyrazolesring
at & 2.46. In the aromatic region amultiplet was ob-
tanedat 7.85-7.88indicating the presenceof 4 pyridyl
protons. Inthe aromatic region amultiplet was obtained
at 8 7.10-7.70 indicating the presence of 4 aromatic
protons. The NMR spectrum of the compound (3d)
showed asinglet of COOH protonsat 6 10.4. Inthe
aromatic region two multiplet was obtained at 6 6.96-
7.43 and 7.45-7.82 indicating the presence of 3 aro-
matic protonsand 4 pyridyl protonsrespectively.

Phar macological resultsand discussion

Theanti-inflammatory activity of the synthesized
compounds (2a-d) and (3a-d) was eval uated by car-
rageenan induce paw edemamethod of Winter et al.!9.
The compounds (2a-d), (3a-d) were tested at an
equimolar ora dosereativeto 70 mg/kgibuprofen. The
tested compounds showed anti-inflammatory activity
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ranging from 18.17-80.29 %, whereas standard drug
ibuprofen and flurbiprofen showed 80.38 and 80.29%
inhibitionrespectively after 4 h (TABLE 2). Theanti-
inflammatory activity of pyrazolederivativesisinthe
range of 18.17-80.29%. It was observed that the
pyrazolederivatives (2a) (80.29%) hasshown theac-
tivity aimost equal to standard drug, ibuprofen
(80.38%). Compound (2d) and (3c) showed moder-
ateactivity. Test compoundsthat exhibited potent anti-
inflammatory activity (2a), (2d) and (3c) werefurther
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evauated for their analgesic and ul cerogenic activities.
All thecompounds showed moderate and gesic activity
incomparisonto their standard drugs. Thetested com-
pounds showed significant reductionin ulcerogenic ac-
tivity ranging from 0.333 = 0.10 to 0.833 + 0.24¢,
whereasthe standard drug ibuprofen and flurbiprofen
showed high severity index of 2.000+0.13 and 1.666
+ (.24 respectively. In general, the tested compounds
showed abetter Gl safety profile compared to stan-
dard drugs(TABLE 2).

TABLE 2: Anti-inflammatory and antimicrobial activity of thecompounds(2a-d & 3a-d)

Anti-inflammatory activity”

Antimicrobial activity

Compound R : : _ Mic*
nger:]eengﬁle? 2?}"! % ;ngg)ﬁlon S.aureus E.coli C.albicans
2a m-Cl, p-F 0.08 + 0.008 80.29+ 1.51 200 200 200
2b p-SO,NH, 0.27+0.013 38.63+3.05¢ 200 25 100
CHs
N—
2c P—SOZNH—<\:/§ 0.18+0.008 5757191 200 100 125
§ CHg
2d m-COOH, p-OH 0.09 £ 0.008 78.78 £ 1.91 200 12.5 200
3a m-Cl, p-F 0.36+0.018 18.17 + 4.23¢ 50 200 200
3b p-SO,NH, 0.15+0.013 65.14 + 3.03¢ 25 25 -
CHs
N=—
3c P—SOZNH—<\:/§ 0.09+0.013 78.78 +3.03 100 25 50
" CHg
3d 0.21+0.012 50.75 + 2.73¢ 25 50 50
Ibuprofen 008+0012 80384262 XX XX XX
Flurbipro- phen 0.08+0.009 80.29+2.25 X X X X X X
Ketocona- zole XX X X XX X X 6.25
Ofloxacin XX X X 6.25 6.25 -
Control 0.44+0.016 - - -

- Did not show any activity; ** Not tested; *Relative to their respective standard and data were analyzed by ANOVA followed by
dunnett’s multiple comparision test for n=6; °p<0.05, 9p<0.01; #ug ml*

It has been reported in literature that compounds
showing lessulcerogenic activity aso showed reduced
malondia dehyde (MDA) content, abyproduct of lipid
peroxidation™!2, Therefore, an atempt was made to
correl atethedecreasein ulcerogenic activity of thecom-
poundswiththet of lipid peroxidation. All thecompounds
screened for ulcerogenic activity wered so andyzed for
lipid peroxidetion. Thelipid peroxidation was measured
asnmoleof MDA/100 mg of tissue. Theibuprofen and

flurbiprofenexhibited maximumlipid peroxidation 7.79+
0.13and 7.51+ 0.68 respectively, whereas control group
showed 3.25+ 0.05. It was found that all the cyclised
derivativesshowinglessul cerogenicactivity dso showed
reductioninlipid peroxidation(TABLE 3). Thusthesesud-
iesshowed that synthes zed compoundshaveinhibitedthe
induction of gastric mucosd lesionsand theresultsfurther
suggested that their protective effect might berdated to
theinhibition of lipid peroxidationingastricmucosa
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TABLE 3: Analgesic, ulcerogenic and lipid peroxidation activity of selected compounds.

Compound Analgesic Activity” Ulggi(\)/?f;ic nmol MDA
Pretreatment/  Post-treatment/ o | . (Severity content = SEM /
normal 0 h () after 4h (9) index £ SEM)  100Mg tissue™

2a 1.810+0.186 2.467 +0.290 36.2 0.333+0.10¢ 5.04+ 0.53¢
2d 0.992 +0.076 1.362 +£0.139 37.3° 0.75+0.25¢ 5.65+ 0.36°
3b 1.156 £ 0.067 1.706 £ 0.069 48.17 0.833+ (0.24° 5.82 + 0.50°
Control -- -- -- 0.00 3.25+0.05
I buprofen 1.361 +0.086 2.37+0.131 74.12 2.000+0.13 7.79+0.13
Flurbiprofen 1.15+ 0.060 1.95+0.097 69.5% 1.666 + 0.24 7.51+0.68

“Relative to normal and data were analyzed by paired student’s t test for n=6; 3p<0.0001, ®°p<0.001, p<0.01; *Relative to their
respective standard and data were analyzed by ANOVA followed by dunnett’s multiple comparision test for n=6; 9p<0.01, p<0.05.

The compounds (2a) derivativesof pyrazoleshow-
ing potent anti-inflammatory activity with reduced
ulcerogenicity and lipid peroxidation wasfurther stud-
iedfor their hepatotoxic effect. Thecompoundwasstud-
iedfor their effect on biochemical parameters(serum
enzymes, total protein and total albumin) and histopa-
thology of liver. Asshownin TABLE 4, activities of

liver enzymes SGOT, SGPT, dkaline phosphatase and
totd protein, total albuminwereamost remainssame
with respect to control values. The histopathol ogical
sudiesof theliver samplesdo not show any significant
pathol ogical changesin comparison to control group
(Figure1). No hepatocyte necros sor degenerationwas
seeninthesamples.

TABLE 4: Effect of compound on serum enzymes, total proteinsand total albumin.

Compound SGOT Unitsml* SGPT Unitsml? Alkaline Phophatase” Total protein g/dl” Total albumin g/dl”

Control 148.67 + 1.50
2a 14750+ 0.34

27.67+0.84
28.17+0.83

13.06 £ 0.25
1518 + 0.13"

1.80+0.01
1.89+ 0.07

1.67 +0.01
1.80+ 0.05°

“Relative to control and data were anaJyzed by students’s t test for n=6; 2p<0.0001, °p<0.01

e ﬁ‘w"

N f #ﬂ 4'“% a
Figurel: ngh power (400x) photomlcrograph of sectlon
of liver from control group animal showing portal triad

structures.

Compounds (2a-d) and (3a-d) have been evalu-
atedfor their in-vitroanti-microbid activity against Sta-
phylococcus aureus (S. aureus, ATCC-29737), asan

exampleof gram-positivebacteria, Escherchiacoli (E.
coli, ATCC-8739) asan exampleof gram-negative bac-
teriaand Aspergilusniger (A. niger) asarepresentative
of fungi using cup platetechnique. DMF (N,N-Dim-
ethyl formamide) wasrunasacontrol and test was per-
formed at 200, 100, 50, 25 pg/ml concentration.
Ofloxacin and Ketoconazol e was used as a standard
drug. Themicrodilution susceptibility testin nutrient agar
media (Hi-Media), Sabroaud’s dextrose agar media
wereused for determination of antibacteria and antifun-
gd activitiesrespectively. Theminima inhibitory con-
centration (M1Cs, pgmL*?) of thetested compoundswere
recordedin TABLE 2. Theresultsreved ed that most of
the newly synthesized pyrazol es derivatives bearing
isonicotinic acid hydrazide moiety (3a-d) exhibited
promising anti-bacteria activity. Out of thetested com-
pound, compound (3a) having 3-chloro, 4-fluoro groups
inthe phenyl ring exhibited remarkabl eantibacterid ac-
tivity againgt E. coli (gram negativebacteria), S. aureus
(gram positivebacteria) and A. niger fungi whereascom-
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pound (3d) having COOH, OH group a metaand para
position of the phenyl ring showed MIC 50 pgmL™*
against S. aureus, E. coli, as compared with the broad
goectrumantibioticsOfloxacin (MIC 10.0 ugmL* againgt
S.aureusand 12.5 ugmL* againgt E. coli). Theantifun-
gd screening resultshave shown that thecompound (2a),
(3a), (3c) and (3d) exhibited good activity (MIC 25
pugmL™) against A. niger, ascompared with the stan-
dard drug Ketoconazole (MIC 12.5 pgmL™?).

Phar macology
Anti-inflammatory activity

Thesynthesi zed compoundswereeva uated for their
anti-inflammatory activity using carrageenan induced
hind paw edema method of Winter et a.*%. The ex-
periment was performed onAlbino ratsof Wigtar strain
of either sex, weighing 180-200 gm. Theanimaswere
randomly alocatedinto groupsof six animaseach. One
group was kept as control, received only 0.5% car-
boxymethyl cellulose solution. Group 11 and Group 11
werekept as standard and receivesibuprofen (70 mg/
kg p.o.) and flurbiprofen (10 mg/kg p.o.) respectively.
Carrageenan solution (0.1%in sterile 0.9% NaCl solu-
tion) inavolume of 0.1 mL wasinjected subcutane-
oudy intothe sub plantar region of theright hind paw of
eachrat, 1 h after the administration of the test com-
poundsand standard drugs. Theright hind paw volume
was measured beforeand after 4 h of carrageenan treet-
ment by means of aplethysmometer. The percent anti-
inflammatory activity wascd culated according to the
followingformula

Per cent anti —inf lammatory activity = [VC —%:lx 100

Cc

where, V, represents the mean increase in paw volume in rats
treated with test compounds and V _ represents the mean in-

crease in paw volume in control group of rats.
Analgesicactivity

Anagesicactivity waseva uated by tail immersion
method™!. Swissalbino miceallocated into different
groupsconsisting of six animalsin each, of elther sex,
weighing 25-30 gm were used for the experiment.
Andgescactivity waseva uated after ord adminigration
of thetest compounds (2a-d) and (3a-d) at an equimolar
doserelativeto 70 mg/kgibuprofen. Test compounds
and standard drugs were administered orally as
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suspensonin carboxymethyl cellulosesolutioninwater
(0.5%wiv). Theanagesic activity was assessed before
and after 4 h interval of the administration of test
compoundsand stlandard drugs. Thelower 5cm portion
of thetail was gently immersed into thermostatically
controlled water at 55+ 0.50C. Thetimein second for
tail withdrawd fromthewater wastaken asthereaction
timewith acut of timeof immersion, set at 10 seconds
for both control aswell astreated groupsof animals.

Acuteulcerogenicity

Acute ul cerogeni city was determined according to
Cioli et a.™. Theanimaswereallocated into different
groupscons sting of Sx anima sineach group. Ulcero-
genicactivity waseva uated after oral administration of
thetest compounds(2a) and (2d) at an equimolar dose
relativeto 210 mg/kg ibuprofen and test compounds
(3c) at an equimolar dose relative to 30 mg/kg
flurbiprofen. Control group received only 0.5% car-
boxymethyl cellulose solution. Food but not water was
removed 24 h before administration of the test com-
pounds. After thedrug treatment, theratswerefed with
normal diet for 17 h and then sacrificed. Thestomach
was removed and opens along the greater curvature,
washed with distilled water and cleaned gently by dip-
pinginnormal saline. Themucosal damagewasexam-
ined by meansof amagnifying glass. For each stomach
the mucosal damage was assessed according to the
following scoring system:

0.5: redness, 1.0: spot ulcers, 1.5: hemorrhagic streaks,
2.0: ulcers> 3 but =5, 3.0: ulcers>5. Themean score
of each treated group minus the mean score of control
group wasregarded as severity index of gastric mu-
cosal damage.

Lipid peroxidation

Lipid peroxidation in the gastric mucosawas de-
termined according to the method of Ohkawaet a .1,
After screeningfor ulcerogenic activity, thegastric mu-
cosawas scraped with two glassdlides, weighed (100
mg) and homogenized in 1.8 mL of 1.15% ice cold
K ClI solution. Thehomogenate was supplemented with
0.2 mL of 8.1% sodium dodecyl sulphate (SDS), 1.5
mL of acetate buffer (pH 3.5) and 1.5 mL of 0.8%
thiobarbituricacid (TBA). The mixturewasheated at
95°C for 60 minutes. After cooling the reactants were
supplemented with 0.2 mL of 8.1% sodium dodecyl
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sulphate (SDS), 1.5 mL of acetate buffer (pH 3.5) and
1.5mL of 0.8%thiobarbituricacid (TBA). Themixture
was heated at 95°C for 60 minutes. After cooling the
reactantswere supplemented with 5 ml of themixture
of n-butanol and pyridine(15:1v/v), shakenvigoroudy
for 1 minand centrifuged for 10 minat 4000 rpm. The
Supernatant organic layer wastaken out and absorbance
was measured at 532 nm on UV spectrophotometer.
The results were expressed as n mol MDA/100 mg
tissue, using extinction coefficient 1.56 x 10°cm ML,

Hepatotoxic studies

Thestudy wascarried out on Wistar dbino rats of
elther sex weighing 150-200gm. Animal were devided
intothreegroups, six ratsin each. Group 1 was kept
ascontrol and receivesonly vehicle (0.5% wi/v solution
of carboxymethylcellulosein water), group 2 and 3re-
ceived compound (2a), in 0.5 % w/v solution of car-
boxymethylcellulosein water for 15 days. After the
treatment (15 days) blood was obtained from all the
groups of rats by puncturing theretro-orbital plexus.
Blood samplesweredlowed to clot for 45 minat room
temperature and serum was separated by centrifuga
tion at 2500 rpm for 15 min and analyzed for various
biochemical parameters.

Assessment of liver function

Assessment of liver function such asserum glutameate
oxal oacetate transaminase (SGOT) and serum
glutamate pyruvatetransaminase(SGPT) wereestimated
by areported method*¥. Theakalinephosphatase, total
protein and total a buminweremeasured accordingto
the reported proceduresd' 9, Data is recorded in
TABLEA4.

Histopathological studiesof liver

Thehistopathologica studieswerecarried out by
reported method?”. Theratswere sacrificed under light
ether anesthesiaafter 24 h of thelast dosage, theliver
wereremoved and washed with norma sdineand stored
informalin solution. Section of 5-6 micronsinthickness
werecut, stained with haematoxylin and eosnand then
studied under an el ectron microscope (Figure 1-3).

Antibacterial and antifungal activities

Antibacterid activity of the synthes zed compounds
were determined in vitro by using dish diffusion
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triad structures.
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Figure3: High power (400x) photofnicr ograph 6f section of
liver from experimental group animal showingnor mal portal
triad structures.

method! agai nst Saphyl ococcus aureus (gram-posi-
tive), Escherichia coli (gram negative) at 25, 50, 100
and 200 ug ml* concentration respectively, inthenutri-
ent agar mediaby measuring thezoneof inhibitionin
mm. Standard anti biotic Ofloxacin wasused asrefer-
encedrug at 25 and 50 pg ml* concentration.
Similarly, theantifunga activity of thesynthesized
compoundsweredetermined invitro by dish diffuson
method against fungal strain A. niger at 25, 50, 100
and 200 pg ml* concentration in sudroad dextrose
medium by using ketoconazol e as standarad drug at 25
and 50 pg ml* concentration. The zoneof inhibition
was measured in mm. The compoundswhich showed

Au Tudian Yournal



OCAIJ, 7(6) 2011

Sabir Hussain and Deepika Kaushik

387

inhibition at 25 ug ml* concentrationwerefurther tested
at 12.5 and 6.25 pg ml* concentrations. DMF was
used assolvent to prepare the desired concentration of
the synthesized compounds.

CONCLUSION

Insummary, we have described synthes sand phar-
macol ogical activity 1-(substituted)-3,5-dimethyl-4-
[(substituted phenyl) diazenyl] pyrazolesderivatives. It
was observed that the pyrazole derivatives (2a) has
shown the activity amost equal to standard drug,
ibuprofen and some of the compounds showed mod-
erateanagesic activity in comparisontother standard
drugs. Thecompounds(2a) wasfurther sudiedfor their
hepatotoxic effect. Both the compoundswere studied
for their effect on biochemica parametersand histopa-
thology of liver. Thehistopathol ogicd studiesof theliver
samplesdo not show any sgnificant pathologica changes
in comparison to control group. All compoundswere
asotested for their antimicrobia activity.
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