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Abstract

Some N-(3,5-di-/1,3,5-trimethylpyrazole-4-yl)-4-substitutedbenzamide derivatives were prepared as possible antiociceptive-
antimicrobial agents. New amide derivatives (3—12) were synthesized by reacting 4-amino-3,5-di and 1,3,5-trimethyl-
pyrazoles with 4-substitutedbenzoyl chlorides. Hotplate and tail-immersion tests were used for the determination of the
antinociceptive activity. Morphine, was used as a standard test drug. All compounds were administered at a dose of 100 mg/kg
ip and some of them had significant antinociceptive activity in both tests. Compound 10 (N-(1,3,5-trimethylpyrazole-4-yl)-4-
bromobenzamide) , was the most active one in both tests among the compounds. The antinociceptive activity of the compounds
10, 11 (N-(1,3,5-trimethylpyrazole-4-yl)-4-chlorobenzamide), and 12 (N-(1,3,5-trimethylpyrazole-4-yl)-4-fluorobenzamide),
started at 30 minutes and continued up to 150 minutes in the hotplate test. Also compounds were tested for their in vitro

antimicrobial activity, but exhibited weak antibacterial activity.

Keywords: 3,5-di/1,3,5-timethylpyrazoles, amides, antinociceptive activity, antimicrobial activity

Introduction

Nonsteroidal antiinflammatory and analgesic drugs are
important therapeutic agents for treatment of pain and
inflammation. However, prolonged use of these drugs
causes gastrointestinal ulcers and hence, there is a need
to develop new analgesic and antiinflammatory agents
with better gastrointestinal safety profile. As the
extension of our interest for the search of new
compounds as potent analgesic agents and at the same
time which are devoid of side effects like ulcerogenic
activity, we have synthesized some pyrazole derivatives.

Among the already marketed nonsteroidal analgesic-
antiinflammatory drugs that comprise pyrazole
nucleus, celecoxib (Celebrex™), occupies a unique
position as a potent and safe anti-inflammatory and
analgesic agent [1]. Also deracoxib (Deramaxx™) is
already used for the treatment of pain and inflammation

in dogs [2,3]. Furthermore, there are various reports
which have demonstrated the analgesic-antiinflamma-
tory effects of pyrazole derivatives [4—13].

Besides, pyrazole nucleus comprises an important
classin the heterocylic chemistry and it has pronounced
pharmacological actions as anxiolytic [14] and antic-
onvulsant [15—18] activities. On the other hand much
attention has been focused towards pyrazoles as
antimicrobial [19-21], antiviral [22] and anticancer
[23] agents of the discovery of the natural pyrazole
C-glycoside, pyrazofurin; 4-hydroxy-3-B-D-ribofura-
nosyl-1H-pyrazole-5-carboxamide. This antibiotic
was reported to possess a broad spectrum of
antimicrobial and antiviral activities in addition to
being active against several tumor cell lines [23].
Furthermore, 1H-pyrazole-4-carboxylates and the
corresponding amide derivatives were exhibited good
antimicrobial activity [24]. Traditionally small
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molecules have been a reliable source for discovering
novel biologically active compounds. By considering
these active substituted pyrazoles with potential
analgesic-antiinflammatory and antimicrobial effects,
anew series of similar type of substituted amides (A and
B) obtained from 4-aminopyrazoles were synthesized
and their antinociceptive and antimicrobial properties
were evaluated (Figure 1).

Experimental
Chemustry

All chemicals were purchased from Aldrich and
Merck. Melting points were determined by Buchi
530 melting point apparatus (Flawil, Switzerland).
UV spectra were recorded on a Beckman DU 530
spectrophotometer (California, United States). The
purity of the compounds was checked by high
performance liquid chromatography (HPLC).
Chromatographic separation was performed using a
Novapak C,g (Phenomenex) (150 mm X 4.6 mm i.d.,
5 pm particle size) by using a mobile phase consisting
of acetonitrile-water (50:50, v/v). The chromato-
graphic system used to develop this technique was a
Hewlett Packard 1100 featuring a column oven at
22°C (G1316 A), a quaternary pump (G 1311 A), a
manual injector (G 1328 B) and DAD detector (G
13115 B) which was set at 254 nm. Data acquisition
was performed using a chromatography software
package (Agilent Chemstation version 9.01(1206).
Infrared spectra were recorded on Perkin Elmer 1600
FT-IR spectrophotometer (Beaconsfield-England).
'"H-NMR spectra (DMSO-d¢) were run on Bruker
AVANC -DPX 400MHz NMR (Rheinstetten,
Germany) with TMS internal standard (chemical
shift in 8, ppm and coupling constant ] Hz). Mass
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Structures of celecoxib, deracoxib, pyrazofurin and novel pyrazole derivatives A and B.

spectra were recorded in Fisons Instruments VG
Platform II mass spectrometer (California, United
States) (70eV) with Electron Impact methods.
Elemental analysis was performed on a Perkin Elmer
240C (Michigan, United States).

General procedure for synthesis of amide derivatives of 3,5-
di/1,3,5-trimethyl-pyrazole (3—12). The 4-amino-
pyrazoles 1 and 2 were prepared according to
previously described method [18,19]. The amide
derivatives were obtained by using two different
methods.

Method 1. The appropriate benzoyl chloride
(1.0mmol) was dissolved in ether (10mL) and the
solution was added to ice cooled mixture of
4-aminopyrazole (0.5 mmol), sodium bicarbonate
(0.5mmol), ether (10mL) and water (10mL). The
mixture was kept stirring over night at room tempera-
ture and then filtered. The precipitate was washed with
water, 2N HCI, water and ether respectively. The
product was recrystallized from ethanol [25].

Method II. Equimolar amounts (20 mmol) of
4-aminopyrazoles and the substituted benzoyl chlor-
ides in dry chloroform (100 mL) were reacted under
reflux for 5 h. One hour later, triethylamine was added
in four portions of 1.40, 0.70, 0.35 and 0.25mlL,at 1 h
intervals. The solution was evaporated and the residue
was washed with water until solid form was obtained.
The product was crystallized with the appropriate
solvent.

N-(3,5-dimethylpyrazole-4-yl)-4-bromobenzamide (3).
HPLC Retention time (Rt): 2.033 min. 58% yield,
mp 255°C. UV (EtOH) Ajaxnm- loge 295 (4.62). IR
(KBr) cm ™' 3240 (NH pyrazole and amide), 1650
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(C=0 amide). '"H-NMR (DMSO-d¢) d(ppm) 2.91
(s, 6H, methyl protons to pyrazole), 7.58 (d, 2H, J:
8.3Hz, Cs-H and Cs-H), 7.77 (d, 2H, J: 8.3Hz, C,-H
and CsH), 9.42 (s, 1H, CONH), 11.99 (s, 1H,
NH-pyrazole). Anal. Calcd. for C,;,H;,BrN;0: C,
49.00; H, 4.11; N, 14.29. Found: C, 48.65; H, 4.01;
N, 13.95%. EI-MS (m/z) 294 (M™1), 295 (M + 1),
184, 182,110, 98, 90, 42.

N-(1-benzoyl-3,5-dimethylpyrazole-4-yl) -benzamide
(4). HPLC Rt: 2.410 min. 48% yield, mp 78—80°C.
UV (EtOH) Amaxnm. loge 295 (5.00). IR (KBr) cm ™ *
3260 (NH amide), 1650, 1690 (C=O amide and
C=O0N"). '"H-NMR (DMSO-ds) 8(ppm) 2.10 (s, 6H,
methyl protons to pyrazole), 7.44—7.88 (m, 10H, Ar),
10.53 (s, 1H, CONH). Anal. Calcd. for C;oH;7N30,:
C,71.47;H,5.32; N, 13.16. Found: C, 71.52; H, 5.23;
N, 14.02%. EI-MS (m/z) 307 (M), 241, 242, 165,
160, 110, 111, 105 (rel.%, 100).

N-(1-(4-chlorobenzoyl)-3,5-dimethylpyrazole-4-yl)-4-
chlorobenzamide (5). HPLC Rt: 11.81 min. 52% yield,
mp 205-206°C. UV (EtOH) Ayacnm> loge 297
(4.44). IR (KBr) cm ! 3250 (NH amide), 1660,
1710 (C=O0 amide and C=0 N'). 'H-NMR
(DMSO-dg) 8(ppm): 2.12 (s, 3H, methyl protons to
pyrazole-Cys), 2.48 (s, 3H, methyl protons to pyrazole-
C3), 7.60-8.02 (m, 8H, Ar), 9.80 (s, 1H, CONH).
Anal. Calcd. for C;oH;5CI,N50,: C, 58.78; H, 3.89;
N, 10.82. Found: C, 58.81; H, 4.32; N, 10.70%. EI-
MS (m/z) 388 (M), 248, 249, 140, 115, 110, 77, 42
(rel. % 100).

N-(1-(4-fluorobenzoyl)-3,5-dimethylpyrazole-4-yl)-4-
Sfluorobenzamide (6). HPLC Rt: 11.10 min. 41% yield,
mp 198-200°C. UV (EtOH) Ajaxnm> loge 297
(4.08). IR (KBr) cm ! 3230 (NH amide), 1660,
1695 (C=O amide and C=0 N'). 'H-NMR
(DMSO-dg) d(ppm) 2.06 (s, 3H, methyl protons to
pyrazole-Cs), 2.43 (s, 3H, methyl protons to pyrazole-
Cs), 7.55 (dd, 4H, J: 2.73 Hz, Ar), 7.85 (d, 2H, J:
8.5Hz, Cs-H and Cs-H), 7.95 (d, 2H, J: 8.5 Hz, C,-H
and C4-H), 9.95 (s, 1H, CONH). Anal. Calcd. for
C,oH5F,N50,: C, 64.22; H, 4.25; N, 11.83. Found:
C, 65.56; H, 4.24; N, 11.64%. EI-MS (m/z) 355
(M™%),356 (M* + 1), 111, 110 (rel. %, 100), 104, 77,
42.

N-(1-(4-nitrobenzoyl) -3, 5-dimethylpyrazole-4-yl) -4-
nitrobenzamide (7). HPLC Rt: 5.791 min. 47% yield,
mp 212°C. UV (EtOH) Apaxnms loge 291 (5.20). IR
(KBr) cm ™! 3110 (NH amide), 1695, 1710 (C=0O
amide and C=0 N'). '"H-NMR (DMSO-d,) 8(ppm)
2.07 (s, 3H, methyl protons to pyrazole-C3), 2.50 (s,
3H, methyl protons to pyrazole-Cs), 8.01-8.29 (m,
8H, Ar-CH), 10.72 (s, 1H, CONH). Anal. Calcd. for
C19H15F2N302: C,5540; H, 319; N, 16.92. Found:
C, 55.40; H, 3.77; N, 17.63%.

N-(1-(3,5-dinitrobenzoyl) -3,5-dimethylpyrazole-4-yl) -
3,5-dinitrobenzamide (8). HPLC Rt: 6.23 min. 51%
yield, mp 220-222°C. UV (EtOH) Apax.nms loge 291
(5.20). IR (KBr) cm ™' 3100 (NH amide), 1690, 1700
(C=O0 amide and C=0 N!). 'H-NMR (DMSO-d¢)
d(ppm) 2.15 (s, 3H, methyl protons to pyrazole-Cj3),
2.16 (s, 3H, methyl protons to pyrazole-Cs), 8.83—
9.10 (m, 6H, Ar), 10.31 (s, 1H, CONH). Anal. Calcd.
for C,3H3N-;0y: C,45.87; H, 2.78; N, 20.80. Found:
C, 45.02; H, 2.96; N, 20.11%.

N-(1-(4-trifluoromethoxybenzoyl) -3, 5-dimethylpyrazole-
4-yD) -4-trifluoromethoxy-benzamide (9). HPLC Rt:
5.61 min. 50% yield, mp 212-214°C UV (EtOH)
Amax.nms loge 296 (5.20). IR (KBr) cm ™! 3120 (NH
amide), 1690, 1710 (C=0O amide and C=O N"). 'H-
NMR (DMSO-dg) 8(ppm) 1.91 (s, 3H, methyl
protons to pyrazole-C3), 2.48 (s, 3H, methyl protons
to pyrazole-Cs), 7.39 (m, 4H, Ar-), 7.92 (m, 4H, Ar),
9.90 (s, 1H, CONH). Anal. Calcd. for
C,oH5F¢N305: C,52.30; H, 3.29; N, 9.15. Found:
C,51.95; H, 3.16; N, 9.88%.

N-(1,3,5-trimethylpyrazole-4-yl) -4-bromobenzamide
(10). HPLC Rt: 2.124 min. 45% yield, mp 201°C UV
(EtOH) Amaxnms loge 292 (4.91). IR (KBr) cm ™!
3250 (NH amide), 1660 (C=O amide). 'H-NMR
(DMSO-dg) d(ppm) 1.92 (s, 3H, methyl protons to
pyrazole-C3), 2.02 (s, 3H, methyl protons to pyrazole-
Cs), 3.60 (s, 3H, methyl protons to pyrazole-C,),
7.64-7.84(m, 4H, Ar-H), 9.52 (s, 1H, CONH). Anal.
Calcd. for C;3H;4BrN;O: C,50.67; H, 4.58; N,
13.64. Found: C, 49.79; H, 4.41; N, 14.03%. EI-MS
(m/z) 308 (M ™), 309 (M™ + 1), 124, 104, 77, 56 (rel.
%, 100).

N-(1,3,5-trimethylpyrazole-4-yl) -4-chlorobenzamide
(11). HPLC Rt: 2.074min. 65% yield, mp 110—
112°C. UV (EtOH) Apaxnms loge 295 (4.51). IR
(KBr) cm ™! 3200 (NH amide), 1700 (C=0 amide).
'"H-NMR (DMSO-dg) d(ppm) 2.00 (s, 3H, methyl
protons to pyrazole-C3), 2.15 (s, 3H, methyl protons
to pyrazole-Cs), 3.75 (s, 3H, methyl protons to
pyrazole-C;), 7.60 (d, 2H, J: 6.7 Hz, C;-H and Cs-H),
8.05 (d, 2H, J: 6.7Hz, C,-H and C4sH), 9.60 (s, 1H,
CONH). Anal. Calcd. for C;3H;4,CIN;O: C, 59.21;
H, 5.35; N, 15.93. Found: C, 59.42; H, 5.20; N,
15.70%. EI-MS (m/z) 263 (M™, rel.%, 100), 264
(M* + 1), 124, 104, 77, 56.

N-(1,3,5-trimethylpyrazole-4-yl) -4-fluorobenzamide
(12). HPLC Rt: 2.283 min. 50% yield, mp 206—
208°C. UV (EtOH) Apaxnms loge 292 (4.69). IR
(KBr) (cm ') 3220 (NH amide), 1690 (C=O0O
amide). '"H-NMR (DMSO-d¢) 8(ppm) 2.01(s, 3H,
methyl protons to pyrazole-C3), 2.08 (s, 3H, methyl
protons to pyrazole-Cs), 5.46 (s, 3H, methyl protons
to pyrazole-C;), 7.27(t, 2H, J: 8.76, Cs-H and Cs-H),
7.98 (m, 2H, C,-H and C4-H), 9.66 (s, 1H, CONH).
Anal. Calcd. for C;3H4,FN30: C, 63.48; H, 5.66; N,
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16.98. Found: C, 63.71; H, 5.25; N, 16.79%. EI-MS
(m/z) 247 (M), 248 (M" + 1), 124, 104, 95, 77, 56
(rel. %, 100).

Microbiology

The strains of microorganisms employed were Bacillus
subtilis ATCC 6633, Sraphylococcus aureus ATCC
29213, Staphylococcus epidermidis ATCC 12228,
Bacillus cereus ATCC 11778, Proteus mirabilis
CCM1944, Escherichia. coi ATCC 25922, Klebsiella
pneumonia ATCC 4352, Pseudomonas aeruginosa
ATCC, Salmonella enteritidis KUEN 349. The bacteria
were maintained on Muller Hinton agar (MHA,
Oxoid) and defibrinated sheep blood agar (Oxoid)
plates.

Quantative antibacterial evaluation. Tested compounds
were dissolved in DMSO and sterile distilled water,
respectively for the preparation of stock solution. In all
the experiments, Mueller-Hinton Broth (MHB, Oxoid)
enriched Cat™ and Mgt cations (CAMHB) were
used. The in vitro antimicrobial activities of the tested
compounds were carried out by broth macrodilution
using the standard method (National Committee for
Clinical Laboratory Standards: Methods for Dilution
Antimicrobial Susceptibility Tests for Bacteria That
Grow Aerobically. Approved Standard-Fifth Edition
MT7-A5 January 2000). Briefly, the compounds were
serially diluted from 4.096 mgmL ™! to 0.008 mgmIL. ™!
in doubling dilution in CAMHB. Bacterial suspension
of log phase cultures in Mueller-Hinton Broth were
adjusted by turbidity to yield an inoculum of
10° cfu.mL ™, and added (500 pL) to the tubes. End-
points for MIC testing were read as the lowest
concentration of compounds completely prevented
visible turbidity in individual tubes after 24h of
incubation at 37°C. DPositive (without tested
compound) and negative (without bacterium) control
samples were added into the all series tested. The same
test was also carried out with DMSO as control.

Pharmacology

Experimental protocol. All experimental protocols were
approved by the Marmara University School of
Medicine Animal Care and Use Committee. Adult
Balb/C male and female mice (25-30g) were used in
the study. They were housed in a quiet, temperature
(20 £ 2°C) and humidity (60 = 3%) controlled room
where a 12/12h light—dark cycle was maintained
(07:00—19:00 light). The mice were fed standard lab
chow and tap water ad lib during the study. The thermal
techniques (tail immersion and hot-plate) [26,27] were
used to evaluate both basal nociceptive threshold and
the antinociceptive effect of the compounds 1-12. All
compounds were suspended in 0.5% methyl cellulose

and administered at a dose of 100 mg/kg ip. Briefly in the
hot-plate test, the licking of the hindpaw or jumping was
measured as hotplate latency at 55°C and in the tail
immersion test, the mice tails were immersed in warm
water (55°C) which provokes an abrupt movement of
the tail and sometimes the recoiling of the whole body.
Analgesia is defined as the increase in the baseline
latency. Mice were either injected vehicle (0.5% methyl
cellulose, control group), morphine hydrochloride
(reference analgesic for both tests) 5mg/kg ip or
compounds 100 mg/kg ip. Test duration was 120 min
after the injection of the drug. Each animal served as its
own control and 30s (for hot-plate), 10s (for tail-
immersion) were used as a cut-off latency to avoid tissue
damage.

Staristical analysis. Statistical analysis was carried out
using GraphPad Prism 3.0 (GraphPad Software, San
Diego; CA; USA). All data were expressed as
means = SEM. Groups of data for analgesia tests were
compared with an analysis of variance (ANOVA) of
repeated measures, followed by Tukey’s multiple
comparison tests. Values of p < 0.05 were regarded as
significant.

Results and discussion
Chemisty

The synthetic approach of the pyrazole amides is
outlined in Scheme 1. The starting compounds
4-amino-3,5-dimethylpyrazole 1 and 4-amino-1,3,5-
trimethylpyrazole 2 were prepared in four steps from
aniline or ethyl 4-aminobenzoate following the
reported procedure [18,19]. Two different methods
were used for the synthesis of the amides 3-12.
Method II was prefered to prepare 10—12 because of
the purification problem and poor yield. The purities
of the synthesized compounds were checked by
reverse phase-HPLC. The chemical structures of the
compounds were supported by the results of the
elemental analysis as well as by spectral data.

The IR spectra of the amides showed an absorption
band in the range 1650—1695cm ' corresponding to
C=0 streching bond. The streching vibration of C=0
at pyrazole N' (except 3) was observed at 1690—
1710cm™*. The NH streching bands were found in
3110-3295cm !. In the 'H-NMR spectra of the
compounds, no peaks belong —NH, were observed,
indicating the absence of an NH, group which is an
evidence for the substitution reaction. The methyl
protons of pyrazole ring at the third and fifth position
appeared as a singlet at 2.91 ppm for compound 3.
However, the same protons that bear substitution at first
position for 5-12 appeared as two different singlets
(except 4) at 2.00—2.12 ppm and 2.08—-2.50 ppm. The
reason of this could be the destruction of tautomer form
of pyrazole ring that bears substitution at first position
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and differing electronic equivalency at third and fifth
positions. The amide NH protons were seen as singlet at
9.42-10.53 ppm. The pyrazole NH peak of compounds
4—9 was not observed at about 12.00—12.40 ppm. This
data show that the pyrazole NH was reacted with
benzoyl chlorides. Besides, in the mass spectra,
molecular ion peaks were dedected which confirmed
the molecular weights of examined compounds.

The pyrazole NH proton was determined the
compound 3 at 11.99 ppm. The signals of aromatic
ring protons were observed at about 7.27-8.29 ppm.

EI-MS spectra of the 3—6, 10—12 showed correct
molecular ion peaks [M™] in different intensity. The
main way of cleavage is the broken of NH—CO bond
of amide moiety as shown in figure. In addition, in the
mass spectrum of compounds 4-6 bearing benzoyl
moiety at the first position of pyrazole ring, the
removal of the benzoyl fragments as a radical is
associated with the cleavage of the N—CO bond.
Besides, novel compounds exhibited the expected
fragmentation pattern of pyrazole structures accord-
ing to the literature [18].

Table I. Antimicrobial activity of new synthesized compounds (MIC, mgmL ™).
Comp. K. pneumonia P aeruginosa B. subulis S. aureus S. epidermidis B. cereus S. enteritidis P. mirabilis E. coli
3 1.024 1.024 1.024 0.512 1.024 1.024 1.024 1.024 1.024
4 2.048 1.024 1.024 2.048 1.024 1.024 1.024 1.024 1.024
5 1.024 1.024 1.024 1.024 1.024 1.024 1.024 1.024 1.024
6 2.048 1.024 2.048 2.048 1.024 2.048 2.048 2.048 2.048
7 2.048 2.048 2.048 2.048 2.048 2.048 2.048 2.048 2.048
8 2.048 2.048 2.048 1.024 2.048 2.048 2.048 2.048 2.048
9 1.024 2.048 2.048 1.024 2.048 2.048 1.024 1.024 2.048
10 2.048 2.048 2.048 2.048 2.048 2.048 2.048 2.048 2.048
11 1.024 1.024 2.048 2.048 1.024 1.024 2.048 2.048 2.048
12 2.048 2.048 2.048 2.048 1.024 2.048 2.048 2.048 2.048




Comp. 12
16.49 *+ 1.30%, +

10.76 = 0.60

13.72 £ 1.3
12.54 = 1.00

Com.11
14.17 = 2.30% 17.69 + 2.90%, +

9.76 *= 0.30
13.04 = 1.40

13.70 = 2.80
12.37 = 1.00

Comp.10
10.64 * 0.50
15.70 * 2.80
16.31 * 2.0%, +
14.13 + 1.80
16.37 = 2.80"

Comp. 9
13.87 = 1.20*
9.79 = 1.02

10.06 = 0.70
13.02 = 1.30

12.46 = 1.20

9.89 + 0.30
10.43 = 0.80
11.60 = 0.80
10.10 = 0.60

Comp. 8
10.82 = 0.7

Comp. 7
10.88 = 0.70
10.40 *+ 0.40
11.91 = 0.9
11.16 + 0.80

10.70 = 0.5

Comp. 6
10.31 = 0.50
10.66 * 0.60

10.97 = 1.00
11.09 = 1.10

10.57 = 1.00

10.25 = 0.90
13.46 = 1.30
11.70 = 1.40
12.62 = 1.80
10.09 = 1.50

Hotplate latencies of the compounds.
Comp. 5

Comp. 4
10.61 = 0.60
10.3 + 0.70
10.48 + 0.50
11.14 + 1.00
12.89 = 0.90

Table II.

Comp. 3
14.47 = 1.90
12.57 + 0.60

12.13 = 1.0
12.70 = 0.80

10.09 = 1.00

Comp. 2
9.65 = 0.90
10.55 + 1.40
11.86 + 0.70
9.63 = 1.00
11.49 = 1.00

Comp. 1
10.56 = 0.50
15.23 + 1.10%"
1271 = 1.3
10.17 * 1.00

9.45 *+ 0.80

morphine
9.55 £ 0.20
19.5 £ 0.70 *,**
247 + 1.7 %+
18.2 £ 0.7 ***
14.1 £ 0.9

saline
9.49 = 0.20
9.79 = 0.10
9.41 0.4
9.38 + 0.4
9.94 = 0.2

The results were expressed as mean = SEM. Repeated measures of ANOVA were performed for statistical analysis (n = 8 for each group). 0 minutes refer to the baseline values. *: p < 0.05,

**:p < 0.01, ***: p < 0.001 when compared with its own baseline value or control group (+: p < 0.05).

Time
(min)
120

30
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Microbiology

All of the synthesized compounds were tested in vitro
for their antimicrobial activity against gram-positive
and gram-negative bacteria. DMSO which used in
dissolving of the compounds, had no effect on
microorganism. The antimicrobial activity of the
compounds was tested on the gram-positive strains
B. subulis ATCC 6633, S. aureus ATCC 29213,
S. epidermidis ATCC, 12228, and B. cereus ATCC
11778; gram-negative strains P murabilis CCM1944,
E. coli ATCC 25922, K. pneumonia ATCC 4352,
P aeruginosa ATCC and S. enteritidis KUEN 349.

The preliminary results of antimicrobial activities
indicated that some of the compounds exhibited weak
activity against gram-positive and gram-negative
bacteria (Table I). Among the tested compounds,
compound 3 which is not substituted at the first
position of the pyrazole ring, exhibited highest
inhibition (0.512mgmL ") against S. aureus. Com-
pound 5 bearing a 4-chloro group on the phenyl ring,
showed better inhibition when compared to the other
tested compounds. Pyrazole-4-carboxamides have
already been reported to be antimicrobial [24].
Here, we expected that the amide derivatives of
pyrazole would have similar activity to pyrazole-4-
carboxamides or pyrazole-4-carboxylates. Neverthe-
less, results of the MIC test of the amide derivatives of
4-aminopyrazoles were generally not promising and
they exhibited weak activity with a MIC in the range of
0.512-2.048 mgmL '

Pharmacology

Two different analgesia tests were used for the
determination of the antinociceptive activity. Hotplate
test was used for the supraspinal analgesia, while tail-
immersion test was used for spinal analgesia.
Morphine, an analgesic through both spinal and
supraspinal pathways, was used as a standard test drug
at a dose of 5mg/kg. All compounds were adminis-
tered at a dose of 100mg/kg ip. Our results
demonstrate that most of these compounds exert
significant antinociceptive effects in both tests,
indicating that these effects were mediated by both
spinal and supraspinal pathways (Table II and III).
The initiation and duration of the antinociceptive
activity varied between compounds. Based on our
observations, compound 10, 11 and 12 were the most
active ones in both tests among the compounds. The
antinociceptive activity of the compounds 10, 11 and
12 started at 30 minutes and continued up to
150 minutes in the hotplate test. We may speculate
that the methyl substituent may lead to an increase in
the analgesic activity of the pyrazole ring and also
prolongation of the analgesic activity. Halogen
substitution of the phenyl ring (10, 11, 12) also
seems to be an important factor and among the
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