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Article info Abstract

A series of 1-Phenyl, 5-pyrrol- pyrazole derivatives (7a-7f) have been synthesized. The structures of these
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compounds were established by IR, 1H NMR, Mass spectral data and elemental analysis. Compounds were
evaluated for their in-vivo analgesic and anti inflammatory activity. Derivatives 7b and 7c¢ exhibited good anti
inflammatory activity in carrageenan- induced rat paw edema

compared with the standard drug diclofenac

1. INTRODUCTION

The treatment of pain and inflammation are done widely with Non-
steroidal anti-inflammatory drugs (NSAIDs). Most currently used
NSAIDs have limitations for therapeutic uses, since they cause
gastrointestinal and renal side effects which are inseparable from
their pharmacological activities. These compounds act via inhibition
of the enzyme cyclooxygenase, thus preventing prostaglandin
synthesis. Cyclooxygenase (COXs) are main enzymes in the
synthesis of prostaglandin H, which is a precursor for the
biosynthesis of prostaglandins, thromboxanes, and prostacyclins. It
was discovered that this enzyme exists as two isomers, one
constitutive (COX-1) and the other inducible (COX-2) '. COX-1 is
an enzyme is constitutively expressed and provides cell protection
in the gastrointestinal tract (GIT); whereas the inducible COX-2
mediates inflammation, pain and oncogenesis 2. The conventional
NSAIDs causes inhibition of both enzymes. In fact, most of them
show greater selectivity for COX-1 than COX-2 . Consequently
long term therapy with nonselective NSAIDs may cause
gastrointestinal problems ranging from stomach irritation to Gl
ulceration and bleeding *. Most of the clinical NSAIDs possess
acidic carboxyl (COOH) group, which further causes Gl irritation by
direct contact of —-COOH group in GIT. Also selective COX-2
inhibitors with better safety profile have been marketed as a new
generation of NSAIDs. But coxibs with thiazole ring has revealed

unexpected cardiovascular adverse effects 5. These serious side

effects limit the use of NSAIDs as a safer drug for the treatment of
inflammation and pain. Non acidic ® and acid bioester of the type of
1, 3, 4-thiadiazole and 1, 3, 4-oxadiazole derivatives " were
reported for anti-inflammatory activity. Several studies have
described the derivatization of the carboxylate function of
representative NSAID with less acidic azoles: thiazoles,
oxadiazole®, thiadiazole™ etc. which resulted in an increased anti
inflammatory activity with reduced ulcerogenicity. Here an attempt
to synthesize new, safer and potent agents for treatment of
inflammatory and pain diseases, we used made derivatives of
pyrazole moiety.
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2. MATERIALS AND METHODS

Melting points were recorded on a Buchi capillary melting point
apparatus and are uncorrected. IR spectra were recorded on a
Perkin-Elmer 157 spectrometer using KBr pellets. The 'HNMR
spectra was taken on a Bucker WM-400 (400 MHZ FT NMR)
spectrophotometer using CDCl; and DMSO-ds as solvents with
TMS as an internal reference. Chemical shifts (0) are expressed in
ppm. Mass spectra were obtained on a JEOL-SX-102 instrument
using electron impact ionization. The chemicals were purchased
from Aldrich and Merck. Reagents and solvents were of analytical
grade.Diclofenac sodium was procured from Zydus Cadila,
Ahmadabad. Ethical Approval- The proposed protocols were
approved before the experimentation by the CPCSEA approved
IAEC of P. Wadhwani College of Pharmacy, Yavatmal.

2.1 Chemistry

2.1.1 Synthesis of intermediated 2 to 6 is as follows:
Potassium1-cyano-3-ethoxy-3-oxoprop-1-en-2- olate (2) was
obtained by treatment of diethyl oxalate (1) with acetonitrile in the
presence of 18-crown-6 and potassium tert- butoxide. Reaction of
(2) with phenylhydrazine hydrochloride(3) in refluxing ethanol
furnished ethyl 1-phenyl-5-amino-1H-pyrazole-3-carboxylate (4).
Pyrrole derivative (5) were prepared by heating the ester compound
(4) with 2, 5-dimethoxytetrahydrofuran in glacial acetic acid
according to the Clauson-Kaas procedure. Lithium hydroxide
hydrolysis of esters (5) at room temperature afforded the acid (6).
Finally, carboxamides or carboxhyrdazide (7a-f ) were obtained
through parallel solution-phase synthesis by coupling acids (6) with
selected amine or hydrazide in the presence of EDC/HOBt, using
ethyl diisopropyl amine as scavengers for acid (Scheme I).

2.1.2 General method for synthesis of amide and hyrazide (7a-
f)

To a solution of the appropriate acid 6 (1.0 mmol) in
dichloromethane, kept at 0 °C, EDC hydrochloride (1.2 mmol),
HOBt (1.0mmol) and triethylamine (2.0 mmol) were added followed
by the appropriate amine or hydrazide (1.5 mmol). The solution was
allowed to warm up at room temperature and stirred overnight. The
residue is diluted with water. Solid precipitates were filtered under
suction on Buchner funnel and then washed with water (20 ml).
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N-acetyl-1-phenyl-5-(1H-pyrrol-1-yl)-1H-pyrazole-3-
carboxhydrazide (7a)

Yield: 0.2 g (67%); mp.: 138-141 °C; IR (KBr, cm™): 3310 (NH),
3022 (Ar-CH), 1645 (C=0); 'H NMR (400 MHz, CDCls, & ppm): 8.33
(bs, 1H, NH), 8.01 (bs, 1H, NH), 7.33-7.36 (m, 3H, Ar-H), 7.11-
7.16 (m, 2H, Ar-H), 7.05 (s, 1H, pyrazole-H), 6.58 (t, 2H, pyrrol-H),
6.23 (t, 2H, pyrrol-H), 2.15 (s, 3H, CH3); ESI-MS (m/z): 310 [M+1];
Molecular weight:- 309; Molecular Formula:- C1sH15Ns Oy.

N-triflouroacetyl-1-phenyl-5-(1H-pyrrol-1-yl)-1H-pyrazole-3-
carboxhydrazide (7b)

Yield: 0.15 g (43%); mp.: 111-114 °C; IR (KBr, cm™): 3315 (NH),
3021 (Ar-CH), 1648 (C=0); 'H NMR (400 MHz, CDCls, d ppm): 8.41
(bs, 1H, NH), 8.05 (bs, 1H, NH ), 7.42-7.48 (m, 3H, Ar-H), 7.15—
7.19 (m, 2H, Ar-H), 7.10 (s, 1H, pyrazole-H), 6.61 (t, 2H, pyrrol-H),
6.25 (t, 2H, pyrrol-H); ESI-MS (m/z): 364 [M+1]; Molecular
weight:- 363; Molecular Formula:- CygH15F3Ns Oo.

[(1-Phenyl-5-(1H-pyrrol-1-yl)-1H-pyrazole-3-carbonyl)-aminoj-
acetic acid ethyl ester (7c)

Yield: 0.18 g (55%); mp.: 141-144 °C; IR (KBr, cm™): 3325(NH),
3020 (Ar-CH), 1750 (C=0 of ester),1645 (C=0O of amide); '"H NMR
(400 MHz, CDCl3, 5 ppm): 8.50 (bs, 1H, NH ), 7.34-7.39 (m, 3H, Ar-
H), 7.13-7.17 (m, 2H, Ar-H), 6.98 (s, 1H, pyrazole-H), 6.65 (t, 2H,
pyrrol-H), 6.29 (t, 2H, pyrrol-H), 5.29 (s, 2H, CH,), 4.24 (q, 2H,
CH,), 1.26 (t, 3H, CH3); ESI-MS (m/z): 339 [M+1]; Molecular
weight:- 338; Molecular Formula:-C1gH1gN4Os.

(1-Phenyl-5-(1H-pyrrol-1-yl)-1H-pyrazole-3-yl)-(4-pyrimidin-2-yl-
piperazin-1-yl)-methanone (7d)

Yield: 0.22 g (56%); mp.: 246-249 °C; IR (KBr, cm™): 3012 (Ar-CH),
1648 (C=0); '"H NMR (400 MHz, CDCls, 5 ppm): 8.34 (d, 2H, Ar-H),
7.37-7.40 (m, 3H, Ar-H), 7.15-7.18 (m, 2H, Ar-H), 6.84 (s, 1H,
pyrazole -H), 6.60 (t, 2H, pyrrol-H), 6.52 (t, 1H, Ar-H), 6.25 (t, 2H,
pyrrol-H), 4.29 ( m, 2H, CH; of piperazinyl), 3.94 (m, 2H, CH; of
piperazinyl), 3.63 (m, 4H, CH, of piperazinyl); ESI-MS (m/z): 400
[M+1]; Molecular weight:- 399; Molecular Formula:- C,;H,1N;O.

(1Phenyl-5-(1H-pyrrol-1-yl)-1H-pyrazole-3-yl)-(4-pyridin-2-yl-
piperazin-1-yl)-methanone (7e)

Yield: 0.25 g §64%); mp.: 232-235 °C; IR (KBr, cm™): 3014 (Ar-CH),
1645 (C=0 ); 'H NMR (400 MHz, CDCl3, d ppm): 8.22 (d, 1H, Ar-H),
7.49-7.53 (m, 1H, Ar-H), 7.35-7.38 (m, 3H, Ar-H), 7.14-7.16 (m,
2H, Ar-H), 6.85 (s, 1H, pyrazole-H), 6.67 (m, 2H, Ar-H), 6.69 (t, 2H,
pyrrol-H), 6.28 (t, 2H, pyrrol-H), 4.29 ( m, 2H, CH; of piperazinyl),
3.95 (m, 2H, CH; of piperazinyl), 3.62 (m, 4H, CH, of piperazinyl);
ESI-MS (m/z): 399 [M+1]; Molecular weight:- 398; Molecular
Formula:- CZ3H22N60.
N-Diethylaminoethyl-1-phenyl-5-(1H-pyrrol-1-yl)-1H-pyrazole-3-
carboxamide (7f)

Yield: 0.21 g (62%); mp.: 122-125 °C; IR (KBr, cm™): 3320 (NH),
3011 (Ar-CH), 1647 (C=0); 'H NMR (400 MHz, CDCls, 8 ppm): 8.45
(bs, 1H, NH), 7.37-7.40 (m, 3H, Ar-H), 7.15-7.18 (m, 2H, Ar-H),
6.82 (s, 1H, pyrazole-H), 6.66 (t, 2H, pyrrol-H), 6.27 (t, 2H, pyrrol-
H), 3.65 (t, 2H, CH,), 2.84 (t, 2H, CH,), 2.81 (q, 4H, 2CH,), 1.17 (t,
6H, 2CH;) ; ESI-MS (m/z): 352 [M+1]; Molecular weight:- 351;
Molecular Formula:- CxoH25Ns0.

2.2 Biological evaluation

Diclofenac sodium was used as a reference standard at a dose
25mg/kg for anti-inflammatory and analgesic studies. The
experiments were performed on Albino rats of Wister strain of either
sex, weighing 180-200 g for anti-inflammatory activity and Albino
mice of either sex weighing 25-30 g for analgesic activity. The
animals were divided into groups (control, standard and test
groups) of 6 animals each. The tested compounds and the
standard drugs were administered in the form of a suspension
(using 1%w/v carboxy methyl cellulose) in distill water by oral route
of administration for analgesic and anti-inflammatory studies. The
animals were maintained in colony cages at 25+2°C, relative
humidity 45-55%, under a 12 h light-dark cycle; they were fed
standard animal feed. All the animals were acclimatized for a week
before use.

2.2.1 Anti-inflammatory activity
Anti-inflammatory activity was evaluated using carrageenan
induced rat paw edema method [11]. A freshly prepared aqueous
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suspension of carrageenan (0.1% w/v in 0.9%NaCL, 0.1 ml) was
injected in the sub planter region of right hind paw of each rat. One
group was kept as control and the animals of the other group were
pretreated with the test drugs and standard drug 1 h before the
carrageenan treatment. The paw volume of the all groups of rats
were measured before injection of carrageenan for 0 minute and
measured again after 1, 3 and 5 h after carrageenan injection with
the help of digital plethysmometer . The oedema was expressed as
a mean reduction in paw volume (ml) after treatment with test
compounds and the percent of oedema inhibition was obtained as
follows:

Percent inhibition = [Vt — VOJcontrol — [ Vt — VOireated /[Vt — VOlcontrol )
x100

Where Vt = Paw volume at time t (i,e at 1, 3 and 5h) after
carrageenan injection

Vo= Paw volume before carrageenan injection (i,e at Oh) .
Control= Group treated with saline

Treated= Group treated with standard drug or test compounds

The results are summarized in Table 1.

2.2.2 Analgesic activity

Analgesic activity was evaluated using acetic acid induced writhing
method'2. After 50 mins of the oral administration of test compound
and standard drug, each animal was injected with 1ml/100g, i.p of
0.6% v/v acetic acid solution intraperitonially. After 5 min of acetic
acid injection, the numbers of muscular contractions (writhing) in
mice were counted for a period of 15 min. A significant reduction in
the number of writhing by any treatment as compared to control
animals was considered as a positive analgesic response. The
average number of writhes in each group of treated mice was
compared with that of the control. The % analgesic activity was
expressed according to the formula:

% Inhibition = [n-n’/ nx100]

Where; n is the number of writhes in control group of mice and n’ is
the number of writhes in test and standard group of mice. The
results are summarized in Table 2.

2.2.3 Acute Ulcerogenicity

Acute ulcerogenesis test was done according to literature method'®.
Albino rats were divided into groups consisting of 6 animals in each
group. Ulcerogenic activity was evaluated after p.o. administration
of test compounds or standard at the dose of 80mg/kg. Control rats
received p.o. administration of vehicle (suspension of 1% CMC).
Food but not water was removed 24hr before administration of the
test compounds. After the drug treatment, the rats were fed with
normal diet for 17 h and then sacrificed. The stomach was removed
and opened along the greater curvature, washed with distilled water
and cleaned gently by dipping in saline. The mucosal damage is
examined by means of a magnifying glass. For each stomach, the
mucosal damage was assessed according to the following scoring
system : 0.0 score is given to normal stomach (no injury, bleeding
and latent injury), 0.5 score is to latent injury or widespread
bleeding(>2mm), 1.0 score to slight injury (2-3 dotted lines), 2.0
score for severe injury (continuous lined injury or 5-6 dotted
injuries), 3.0 score to very severe injury (several continuous lined
injuries) and 4.0 for wide spread injury or widened injury. The mean
score of each treated group minus the mean score of control was
regarded as severity index of gastric mucosal damage. The
observations are tabulated as Table 3.

2.3 Statistical analysis

Statistical analysis of the biological activity of the synthesized
compounds was evaluated using a one-way analysis of variance
(ANOVA). In all cases, post hoc comparisons of the means of
individual groups were performed using Dunnett's test. A
significance level of P<0.05 denoted significance in all cases. All
values are expressed as meantSEM. Statistical analysis was
carried out using Graph Pad Prism (Graph Pad Prism 3.0 version).

3. RESULTS

3.1 Anti-inflammatory activity

The title compounds (7a-f) were screened for their anti-
inflammatory activity using carrageenan induced rat paw edema
method’ .The observations are tabulated as Table 1.

Table 1: Results of anti-inflammatory activity of titte compounds
(7a-f) against carrageenan induced rat paw oedema model in rats.
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Compound | Mean change in paw volume (ml) after treatment (*+ SEM) % Inhibition
1h 2h 3h 1h 2h 3h
Control 081 * Mog 1.24+ 0.06 1.66+0.08 el I
Diclofenac 0.49+0.05* 0.55+0.06* 0.59+0.02* 39.50 | 55.64 | 64.45
7a 0.59+0.07* 0.82+0.05* 1.06+0.08* 27.16 | 33.87 | 36.14
7b 0.56+0.04* 0.68+0.03* 0.83+.0.17* 31.86 | 45.16 | 50.01
7c 0.53+0.04* 0.65+0.02* 0.74+.0.15* 34.56 | 47.58 | 55.42
7d 0.63+0.03* 0.94+0.03* 1.25+0.11* 22.23 | 24.19 | 24.69
7e 0.64+0.06 0.92+0.04* 1.26+0.13* 20.98 | 25.80 | 24.09
7f 0.55+0.04* 0.75+0.05* 0.86+0.15* 32.09 | 39.51 | 48.19

Data analyzed by one-way ANOVA followed by Dunnett’s test, (n=6), *P<0.05 significant from control.
Dose levels: Test compounds and diclofenac sodium (25 mg/kg, p. o.).

3.2 Analgesic activity
The title compounds (7a-f) were screened for their analgesic
activity using acetic acid induced writhing method by using the

same procedure as mentioned above. The observations are
tabulated as Table 2.

Table 2: Analgesic activity of titte compounds (7a-f) against acetic acid induced writhing tests in mice.

Compounds No. of wrlthe(;?a:f;nérl\zamf;er treatment % Inhibition
Control 22.6+1.25 -—-
Diclofenac sodium 8.7+0.88* 61.23
7a 13.5+£0.99* 40.15
7b 12.5£1.17* 44.05
7c 13.0+£1.07* 42.05
7d 15.53+1.23* 31.29
7e 16.0+£1.18* 29.17
7f 13.1 £0.88* 41.93

Data analyzed by one-way ANOVA followed by Dunnett’s test, (n=6),
*P<0.05 significant from control. Dose levels: Test compounds and diclofenac sodium (25 mg/kg, p.o).

3.3 Acute Ulcerogenicity Activity
The most active anti-inflammatory compound7c was evaluated for
ulcerogenicity and the data is presented in Table 3.

Table 3: Evaluation of ulcerogenicity of compound 7¢

The structure activity relationship study showed that phenyl at first
position and glycine ethylester group (7c) at three position of
pyrazole exhibited good anti-inflammatory activity, whereas phenyl
group at first position with triflurocarboxyhydrazide group at three
position of pyrazole(7b) and N-diethylaminoethylamine group at
three position of pyrazole (7f) exhibited moderate anti-inflammatory

Compound | Dose mg/kg, p.o. | Ulcer score | Ulcer index activity.
Control CMC 1% wliv 0.16+0.10 -
Diclofenac 80 2.20£0.21* 2.04 REFERENCES
7c 80 0.95+0.08*° 0.79

Data analyzed by one-way ANOVA followed by Dunnett’s test, (n=6),
P < 0.05 significant from control, °P < 0.05 significant from diclofenac
sodium
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