Available online & www.derpharmachemica.com

Scholars Research Library R\*%lfégl

Scholars Research o =
Q \ )

Der Pharma Chemica, 2011, 3 (6):268-281 ’ z) ’
(http://derpharmachemica.com/archive.htr | |o_=w= _al

ISSN 0975-413X
CODEN (USA): PCHHAX

Synthesis, physicochemical, biological and pharmatogical studies of some
new 5-aminoarylamine-3-methyl-1-substituted-4-(aryiminomethyl)-pyrazoles

Tandrima Majumder &, Biplab De”, Binoy Behari Goswamfand Subrat Kar?
*Netaji Subhash Chandra Bose of Institute of Phagm#@iatla, Chakdah, Nadia, West Bengal

®-°Regional Institute of Pharmaceutical Sciences aechfiology, Abhoynagar, Agartala, Tripura
dSeemanta Institute of Pharmaceutical Sciences pétkdwaria, Mayurbhanj, Orissa

ABSTRACT

Amination of 5-aminoarylamine-3-methyl-1-substitutepyrazole-4-carboxaldehydes with
aromatic or aliphatic amines gives né\® (13 — 24)compounds 5-aminoarylamine-3-methyl-1-
substituted-4-(aryliminomethyl)-pyrazolés3 — 24) All the newly synthesized products were
characterized by the spectral studies. ThepRa and Molar absorptivity studies were carried
out for all the compounds. They were screened fotibacterial, analgesic and anti-
inflammatory studies. The pKa was correlated with analgesic study and anti-inflammatory
study and the plots were obtained.

Keywords: Pyrazole, pKa, analgesic, anti-Inflammatory, ardrobial.

INTRODUCTION

Pyrazoles refers both to the class of simple arigmiailg organic compounds of the heterocyclic
series characterized by a 5-membered ring struatareposed of 3-carbon atom and two
nitrogen atom in adjacent position and to the usstuted parent compound. Being so composed
and having pharmacologic effects on humans, theyckssified as alkaloids, although they are
rare in nature [1]. But the synthetic derivativdsPgrazoles are used for their analgesic, anti-
inflammatory, antipyretic, antiarrhythmic, and tgaizing, muscle relaxant, psychoanaleptic,
and anticonvulsant, and monoamineoxidase inhibaatidiabetic activities [2], for anticancer
property against Human Laryngeal Carcinoma [3,4ve®al of the derivatives are used as
herbicides [5]for stimulating mammalian coronary vasodilatation therapeutic purposes [5],
antibacterial activity [6] and screened againsigfJid]. Certain substituted pyrazole derivatives
are also used as antiviral agents [5], antifeytdigents [8], antifilarial agents [9].

The target of the present work was the synthesith@fnewl12 (13 — 24)compounds of 5-
aminoarylamine-3-methyl-1-substituted-4-(aryliminethnyl)-pyrazole series due to their
importance in medicinal chemistry. Herein we repdrtthe synthesis, characterization,
antibacterial, analgesic and anti-inflammatory\amtiof all the new 12 compounds.
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MATERIALS AND METHODS

All chemicals used for the synthesis were of reageade. The initial compounds were prepared
as per known literature procedures [10, TH.NMR spectra were recorded on AS 400 MHz
Varian NMR spectrometer using TMS as an interreth@dard IR spectra were recorded by using
AFFINITY-1 FTIR SPECTROPHOTOMETER IR solution Versi 1.50SU Shimadzu

Corporation. Mass spectra were recorded on QTOFierolhass-UK. Melting points were
determined by using INDO Melting Point M-AB-92 apats and were uncorrected. All the
reactions were monitored by thin layer chromatolgyaf@ LC) using Silica gel G coated plates.

The crude compounds were purified by recrystallirafrom Acetone’H NMR spectra andlass
spectra were recorded for two representative comgil3 and14 respectively of two series.

Physicochemical Studies

The physico-chemical studies were carried out foth@ newly synthesized compounds3(—
24) which includes Solubility test, pKa values and B®tolabsorptivity §may Values
determination.

Table 1. Solubility Test

COﬂéF(;C()jLéndS Water Acetone Chloroform Ether Benzene| Methanol
13 Insoluble | Sparingly Soluble Sparingly Solubhle Spgly Soluble| Insoluble  Soluble
14 Insoluble| Soluble Soluble Soluble Insolubhle  Soluble
15 Insoluble | Sparingly Soluble Sparingly Solubhle Spgly Soluble| Insoluble  Soluble
16 Insoluble| Sparingly Soluble Soluble Soluble Instdup Soluble
17 Insoluble | Sparingly Soluble Sparingly Solubhle Spgly Soluble| Insoluble  Soluble
18 Insoluble | Sparingly Soluble Sparingly Solubhle Spgly Soluble| Insoluble  Soluble
19 Insoluble | Sparingly Soluble Sparingly Solubhle Spgly Soluble| Insoluble  Soluble
20 Insoluble | Sparingly Soluble Insoluble Insoluble dhble | Soluble
21 Insoluble | Sparingly Soluble Sparingly Solubhle Spgly Soluble| Insoluble  Soluble
22 Insoluble | Sparingly Soluble Sparingly Solubhle Spgly Soluble| Insoluble  Soluble
23 Insoluble | Sparingly Soluble Sparingly Solubhle Spgly Soluble| Insoluble  Soluble
24 Insoluble | Sparingly Soluble Sparingly Solubhle Spgly Soluble| Insoluble  Soluble

In Solubility test, the compounds were dissolvedliffierent solvents in room temperature by
taking around 10 mg in 10 ml solvent and there lsbty was tabulated. Investigation on the
solubility test data (Table 1) showed that the coumuls were completely insoluble Water.
But all the compounds were soluble Methanol. In Acetonethe compound4.3, 14, 16, 18
were soluble but the compounds, 17, 19, 20, 21, 22, 281d 24 were sparingly soluble. In
Chloroform and Ether both the compound44 and 16 were soluble while all rest of the
compoundd 3, 15, 17, 18, 19, 20, 21, 22, 23,i24paringly soluble. Finally, iBenzeneall the
compoundd 3-24were

pKa values were determined for the newly synthesizeelve compounds by the standard
Potentiometric analysis [12]. This involves the sx@ament of the pH by pH meter (ECPC

TUTOR, Eutech instruments, Singapore, Sr.No.2425blpwed by the concentration of
ionized and non-ionized part of the test compountich is neutralization procedure by a
standard acidic or basic solution. All the teses earried out at temperatures Z3using 10%

269
www.scholarsresearchlibrary.com



Tandrima Majumder et al Der Pharma Chemica, 2011, 3 (6):268-281

Acetone+ Water solvent system. pKa is calculatedapplying the Henderson- Hasselbach
eqguation for each addition of titrant and thenrttean volume is to be expressed.

For an acidic drug: pKa = pH + log [HA]/ [A
For an basic drug: pKa = pH + log [BH[B]

where, HA = Unionized form of acid.
A =lonized form of acid.
BH = lonized form of base.
B = Unionized form of the base.

Investigation on the pKa data (Table 2) revealet the compound3 has a less pKa value.
While the compound&4, 15, 16has higher pKaralues. Again the compounds§ and18 have
lower pKa values. The pKa values of the compowidand23 are less in comparison to tB2
and24.

Table 2. pKa Values of 5-aminoarylamine-3-methyl-Jsubstituted-4-
(aryliminomethyl)-pyrazole compounds (13 — 24)

Compound Code | pKa
13 5.12
14 8.01
15 8.83
16 8.13
17 4.89
18 7.86
19 5.71
20 9.48
21 4.79
22 9.68
23 9.66
24 10.59

Molar absorptivity £may and Maximum Absorbance {4y at corresponding wavelengthm,ty)

[13, 14] were determined employing the standaragxiare using U.V. spectroscopy for the new
compounds(13-24) Absorbance values were determined using UV/VI&c8pphotometer
Model 1372. Compounds in solutions of i§ml in methanol were subjected in the analysis at
190 to 800 nm. The observations of absorbanceffatelt wavelengths for each test compound
solution were made and from these observationsvihwelength corresponding to the maximum
absorbance was traced out which is said to be th&inmum absorbance (A, at the
corresponding wavelengtii{ay). Then, the molar absorptivity(s) was calculated using the
equations given below:

1% 1%
i. Etem= Amax ;i €max= Eicm.x/10;
C.b
1%
where,E;cm = Absorbance atmax of 1% (w/v) solution,

Anax = Maximum Absorbance,
C = Concentration of solution exgsed in grams per 100 ml (0.001%)
b = Path Length through the sampleentimeters (1cm) and
X = Molecular Weight of appropaaest compound
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Results displayed in Table 3 revealed thiaximum absorbancé.{.y) and Molar Absorptivity
(emaxy values indicated the transition probability.

Table 3. Molar absorptivity (gmax) @and Maximum Absorbance §may) data of 5-aminoarylamine-3-methyl-1-
substituted-4-(aryliminomethyl)-pyrazole (13-24

Compound Code Mmax | Amax €max 19% E1cm
13 289 | 1.006] 27799.98 1006
14 268 | 1.629| 57412.443 1629
15 298.5| 1.086] 31534.01 1086
16 229 | 0.711] 26655.306 711
17 303.5| 0.988 24039.27 988
18 381 | 0.889] 28395.549 889
19 290.5| 0.811] 20870.243 811
20 331 | 1.728] 57616.704 1728
21 325 | 0.700] 29135.65 700
22 405 | 1.848| 67904.76 1848
23 314 | 0.840] 25652.21 840
24 309 | 1.599] 60998.98 1599

Scan Range — 190nm to 800nm
Solvent Used- Methanol

General procedure for synthesis of 5-aminoarylamine-3-methyl-1-substitué pyrazole-4-
carboxaldehydes (7-12):

Equimolar ratio of compounds (or 6) and corresponding aliphatic or aromatic amines wa
refluxed for 6 hrs in presence of PQ®l taking dry ethanol (99% pure ethanol) as sdly&a
ml). The reaction mixture was allowed to cool ahdnt poured onto crushed ice stirred with
glass rod; solid was filtered, washed with coldevatlried and purified by recrystalisation from
Acetone.

General procedure for synthesis of 5-aminoarylamine-3-methyl-1-substitut-4-
(aryliminomethyl)-pyrazole (13-24):

An equimolar (0.01 mol) of the mixture of substdtpyrazole-4-carboxaldehydés12) and
aniline or o-Toluidine in dry ethanol (99% pure atbl) 50 ml was refluxed for 6 hrs. The
reaction mixture was cooled and poured onto crushedwhile stirring continuously. The
resultant solid was filtered, washed thoroughly hwitold water, dried and purified by
recrystalisation from Acetone.

5-aminoarylamine-3-methyl-1-substituted-4-(arylimiromethyl)-pyrazole (13).

Yellowish White; Yield: 67%; m.p: 16€; I.R. (KBr): 974.09, 1291.09, 1617.38, 1703.11,
1365.12, 3501.28 cth Mass (ESI) m/z: 277 (M+1)*H NMR (400 MHz,CDC}) § 2.030(s,
3H, -CHg), & 2.445(s, 1H, --NH-)§ 2.45(s, 2H, Ar-NH)5 7.236(m, 2H, Ar-H) 5.21(s, 1H, -
CH=);

5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole (14)

Deep Brick Red; m.p. 4€, yield 71%; |.R. (KBr): 920.26, 1281.09, 1618.3304.18, 1365.12,
3559.78, 3423.8 cm Mass (ESI) m/z: 353 (M+1)*H NMR (CDCk) & 2.042(s, 3H, -CH), &
2.493(s, 2H, -NH-Ar-)§ 7.137-7.925(m, 2H, Ar-H)f 5.25(s, 1H, -CH=);

5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole (15)
Colourless; m.p. 17C, yield 75%; |.R. (KBr): 917.28, 1292.06, at 1638.1704.18, 1375.02,
3401.25 crit.
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5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole (16)
Brown; m.p. 64C, yield 72%; I.R. (KBr): 939.37, 1300, 1613.52,98%27, 1380, 3655.26,
3462.37 crit.

5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole (17)
Whitish Brown; m.p. 17Z, yield 60%; I.R. (KBr): 973.13, 1616.42, 1670,78®5, 758.06,
3390, 1230.03 ch

5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole, (18)
Brick Red; m.p. 6%, yield 69%; I.R. (KBr): 916, 1620, 1597, 2895,77®, 3385, 1030,
1362.77 crit.

5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole, (19)
Colourless; m.p. 17€, yield 75%; I.R. (KBr): 974.09, 1601.23, 1617.2885, 1355 c.

5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole (20)
Coffee brown; m.p. 48, yield 78%; I.R. (KBr): 913.12, 1602.12, 1597.2873.17, 757.09,
3385.65, 1375.2 cih

5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole (21)
Black; m.p. 263, yield 80%; I.R. (KBr): 920.4, 1284, 1600, 168375, 3481.66 cth

5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole (22)
Black; m.p. 124C, yield 79%; I.R. (KBr): 920, 1282.78, 1600, 13743501 crit.

5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole (23)
Black; m.p. 163, yield 82%; I.R. (KBr):976.02, 1292.78, 1599, 1376.2, 3509.63, 1625,
3362.07 crit.

5-aminoarylamine-3-methyl-1-substituted-4-(aryliminomethyl)-pyrazole (24)
BIa&:k; m.p. 163, yield 82%; I.R. (KBr): 914.6, 1280.78, 1601.21382.2, 3470.76, 1598.09
cm-.

Biological Activity

The newly synthesized pyrazole compou(i®-24)have been screened for antibacterial activity
againstStaphylococcus aure8TTC-25923) Bacillus pumillusATCC-7061) Escherichia coli
(ATTC-25922)and Vibrio cholarae(recultured) by the paper disc method [15, 16}rd®ycline
was used as standard for antibacterial activitres @imethyl formamide (DMF) was used as a
solvent. The compounds were used in a concentrafi@gd0pg/ml.

Investigation on antibacterial screening data (&a®) showed some of the compounds were
active against four human pathogenic bactédiiee results of antibacterial activity reveal thit a
the compounds were not active against all the fganisms. Out of the newly synthesized
twelve compounds only four compounds showed godigc The compoundl3 was active
against Gram Negative straMibrio cholera The compoundl8 was active against Gram
positive strainStaphylococcus aureu$Vhile compound nol6, was moderately active against
Staphylococcus aureuanother compoun®0 was active against both the gram positive bacteria
Bacillus pumillus and gram negative bacteriascherichia coli Other than these all the
compounds were showing lower antibacterial actiwityespect to the standard.
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Table 4. Antibacterial activity data for the compounds (13-24)

Zone of Inhibition (mm)

Compounds | Dose . -

Code (ug/mi) +ve Strains _ -ve Strains
S. aureus| B.pumillus] E.coli V. cholara¢

Tetracycline 200 23 24 24 23
13 200 15 18 10 22
14 200 16 15 11 14
15 200 13 14 12 13
16 200 19 10 14 16
17 200 11 16 14 14
18 200 22 11 16 13
19 200 13 12 15 15
20 200 12 19 19 12
21 200 14 17 13 14
22 200 16 12 21 11
23 200 12 14 14 13
24 200 10 15 16 9

Anti-inflammatory activity:

Anti-inflammatory activity by Carrageenan induced rat paw edema method
Anti-inflammatory activity was assessed by the rodtdescribed by Wintest al [17]. Albino
rats of either sex weighing 200 — 250 g were ddide5 groups (N=5). Group-1 received 1ml
distilled water(control), Group-2 received 0.1ml %6 w/v suspension of carrageenan sodium
salt in normal distilled water (Toxicant contrd§roup-3 received Diclofenac Sodium (reference
standard 8mg/kg p.o.) and Group-5 were given thepoundsl3-24 (200mg/kg paw edema).
The standard Diclofenac Sodium and synthesized oamgs under study were administered
orally to all the rats. After 1 hour 0.1ml of 1% wsguspension of carrageenan sodium salt in
normal distilled water was injected into the suanpar region of the right hind paw of the each
rat to induce edema. The edema volumes of theteggzaw were measured at Ohrs, 1 hrs, 2 hrs,
3 hrs and 5 hrs plethysmometrically. The differebeaveen the paw volumes of treated animals
were compared with that of the control group arel iean edema volume was calculated. %
protection or inhibition in edema volume was caitetl by using the formula.

Percentage protection or inhibition in edema voluvas calculated by using the formula.
% Protection = 100 — [(PF¥0/PV5) X 100],
where,

PV5 = paw volume attours,
PVO = paw volume at Who

From the data obtained the mean edema volume gmt#ction in edema was calculated and
results were displayed in Table- 5.
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Table 5: Anti-inflammatory Activity of synthesized compounds (13-24) in carrageenan induced paw edemaonel in rats

Treatments Mean + SEM of Paw Volume (ml) o
SI.No. 0 hrs 1 hrs 2 hrs 3 hrs 5 hrs 0
Protection
Normal control (1ml 0.24+ 0.36% 0.55+ 0.63+ 0.59+
1 dist. Water (p.0.) 0.2449 0.2915 0.02739 0.3742 0.4000 41.3
Standard (Diclofenac 0'56 Of7 0'4f 0'42 0'33
2 Sodium8mg/kg p.o) | 4 55915 0.02550 0.01871 0.01581 0.02550 82.3
0.28 0.36 0.40 0.35 0.31
2 13 + + + t * 91.9
0.03391 0.03317 | 0.02739 0.2236 0.02915 :
0.27 0.41 0.50 0.46 0.37
4 14 * * * * : 75
0.03742 0.03674 0.03536 0.02916 0.03742
0.26 0.29 0.36 0.32 0.30
5 15 * * * * * 97.3
0.02915 | 0.02715 0.01581 0.01281 0.01581 :
0.27 0.34 0.39 0.38 0.34
6 16 * * * * * 97.04
0.02000 | 0.02449 0.02449 0.02550 0.03317 :
0.18 0.28 0.30 0.24 0.22
7 17 * * * * * 81.3
0.01674 | 0.01859 0.02001 0.02212 0.02187 :
0'0%033? 0.32 0.38 0.33 0.30
o 18 " + + + + 75.7
0.02000 | 002550 | 0.02550 0.03000 0.03162
0.19 0.24 0.28 0.32 0.33
9 19 * * * * * 57.33
0.01868 | 0.02231 0.03123 0.01668 0.02876 :
0.24 0.31 0.38 0.44 0.38
10 20 * * * * * 62.5
0.01871 0.01871 0.02550 0.02449 0.02550 :
0.24 0.31 0.38 0.40 0.42
11 21 * * * * * 535
0.02449 0.02786 0.02550 0.02210 0.01876 :
0.15 0.14 0.22 0.28 0.20
12 29 + + + + + 79.8
0.01875 | 0.01332 0.01235 0.01654 0.01123
0.17 0.20 0.25 0.22 0.20
+ + + + +
13 23 0.01998 | 0.01700 0.01565 0.01465 0.01576 88.05
0.23 0.36 0.35 0.32 0.27
14 24 * * * * * 89.2
0.02000 | 0.01581 0.01581 0.01225 0.01225 :

% Protection = 100 — [(PV5-PV0/PV5) X 100],
PV5 = paw volume at 5th hours, PVO = paw volume labQr
Values are expressed as mean * Standard Error M8&M).

Statistically significant ***P < 0.001, *P<0.01, P<0.05 (Vs. Control) (n=5).
Statistical analysis

Data analysis was carried out using one-way arsabfsvariance (ANOVA) followed by Tukey-

Kramer multiple comparison tests. P<0.001 was considered statistically significant.
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The results of the study indicated that the compoum 13, 15and 16 were highly active than
the standard Diclofenac Sodium, while the componad23 and 24 were also comparatively
more active than the standard drug. But the compaunl7 is similar in efficacy to that of the
standard drug used. The compound . 18 and 20showed less significant results, while
compound nol9and21 showed no significance at all.

Correlation of pKa values with the anti-inflammatoactivity of the test compounds were
studied as presented in Tablar&plot 2 and the observations were made out. Theevafli® is
0.612 and this establishes relationship still rfe¢ perfect one. So, we can conclude that
correlation of pKa with anti-inflammatory activifes established but only to an extent.

Table 6:Correlation between pKa and Anti-inflammatory activities (Plot — 2) ofsynthesized compounds (13-24)

SI. No.| Compound| pKa| % protection of produced edema

1 13 5.12 91.9

2 14 8.01 75

3 15 8.83 97.3

4 16 8.13 97.04

5 17 4.89 81.3

6 18 7.86 75.7

7 19 571 57.33

8 20 9.48 62.5

9 21 4.79 53.5

10 22 9.68 79.8

11 23 9.66 88.05

12 24 10.58 89.2

Plot-2 Correlation between pKa and anti-
inflammatory activities
120 -

= y=0.234x3- 3.873x2+ 14.45x + 75.85
E 100 - R?=0.612
S
é 60 7 Seriesl
;; 40 1 Series2
5 20 7 ——Poly. (Series2)
§ 0 —— T
*é 1 2 3 4 5 6 7 8 9 10 11 12
;; pKa

Analgesic activity
Analgesic Activity by Acetic acid induced Writhing Method

The compounds (13-24) all are tested for their gewt activity using standard procedures of
Acetic acid induced writhing Method [18]. Mice atleer sex weighing 25 — 30 g were divided

275
www.scholarsresearchlibrary.com



Tandrima Majumder et al Der Pharma Chemica, 2011, 3 (6):268-281

in 3 groups (N=5). Group-1 received water and acatid (control), Group-2 received Acetic
acid 1% v/v (10 mil/kg of body wt - Toxicant confrolGroup-3 received Aspirin (reference
standard 200mg/kg .) and Group-5 were given thepoamdsl 3-24 (200mg/kg).

Table 7: Analgesic Activity of synthesized compoursl(13-24) in Acetic acid induced writhing model

Sl. No. Treatment Dose No. O.f Wr|th|_ng Responders| % Protection
(10 min duration)
Control 14.8
1 (water) + 5/5 0
Acetic Acid 0.8602
13 200mg 34
2 + + + 5/5 77
Acetic Acid 0.1ml/kg 0.2449
14 200mg 34
3 + + + 5/5 75
Acetic Acid 0.1ml/kg 0.5099
15 200mg 5.0
4 + + + 5/5 64.6
Acetic Acid 0.1ml/kg 0.5332
16 200mg 5.0
5 + + + 5/5 63
Acetic Acid 0.1ml/kg 0.7746
17 200mg 7.8
6 + + + 5/5 47.4
Acetic Acid 0.1ml/kg 0.4223
18 200mg 7.8
7 + + + 5/5 46
Acetic Acid 0.1ml/kg 0.6633
19 200mg 24
8 + + + 5/5 83.2
Acetic Acid 0.1ml/kg 0.2211
20 200mg 2.4
9 + + + 5/5 82
Acetic Acid 0.1ml/kg 0.4000
21 200mg 7
10 + + + 5/5 45
Acetic Acid 0.1ml/kg 0.7112
22 200mg 7
11 + + + 5/5 45.7
Acetic Acid 0.1ml/kg 0.9002
23 200mg 5.2
12 + + + 5/5 62.8
Acetic Acid 0.1ml/kg 0.6114
24 200mg 5.2
13 + + + 5/5 62
Acetic Acid 0.1ml/kg 0.8602
200mg 2.5
14 Aspirin Standard + + 5/5 78.5
0.1ml/kg 0.8602

Values are expressed as mean + Standard Error M&&M).
***Statistically significant P < 0.001 (Vs. Contrp(n=5).

The standard Aspirin and synthesized compounds runstedy were administered
intraperitoneally to all the mice. After that Aaetacid 1% v/v (10 ml/kg of body wt) was
administered to induce writhing. Mice are then pthéndividually into large plastic trays and
numbers of writhes are recorded for 10 min begigritom 5 min after the injection . The time
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period with the greatest percent of protection athing is considered the peak time. Percentage
protection or inhibition in edema volume was caited! by using the formula.

% Protection = 100

No. of writh f Tests/ Standard
[OOWI’I es of Tests/ Stan a>r<100]

No. of writhes in Control

From the data obtained the mean no. of writhes%adotection in writhing was calculated and
results were displayed in Table- 7.

Statistical analysis
Data analysis was carried out using one-way arebfsrariance (ANOVA) followed by Tukey-
Kramer multiple comparison tests. P<0.001 was considered statistically significant.

The observations made on the analgesic studiealesl/that compound n@3and14 are almost

on par with that of the standard drug Aspirin iaitranalgesic activity. But the compound @6.
and20were showing activities more than ttandard. But compound ndl5and16 are having
comparatively less activity than the previous twonpounds. Similarly two compoun@8 and

24 were also showing activity liké5 and 16. While the compound nd.7, 18, 21and 22 are
showing less significant activities.

Correlation of pKa values with the analgesic atyivf the test compounds were studied as
presented in Table &ndplot 1 and the observations were made out. TheevafuR is 0.165
which does not establish any relationship.

% Protection = 106- [No. of writhes of Tests/ Standar& 100]
No. of writhes in Control

Correlation between pKa and analgesic activity
y = -0.068x% + 1.608x2- 12.01x + 88.51
R?=0.165
80

70 - v
60 -

50 -
40 - Seriesl
30 - Series2

20
10 -

——Poly. (Series2)

% protection of induced writhing

1 2 3 4 5 6 7 & 9 10 11 12
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Table 8: Correlation between pKa and Analgesic actities (Plot — 2) ofsynthesized compounds (13-24)

SI.No. | Compound| pKa | % protection of produced writhing
1 13 5.12 77
2 14 8.01 75
3 15 8.83 64.6
4 16 8.13 63
5 17 4.89 47.4
6 18 7.86 46
7 19 5.71 83.2
8 20 9.48 82
9 21 4.79 45
10 22 9.68 45.7
11 23 9.66 62.8
12 24 10.58 62

RESULTS AND DISCUSSION

The initial compound$,4, 5and6 were prepared by the known literature as per therse |
[10,11]. The compoundd and4 were prepared by a general reaction. This is dgné9 ml of
Ethylacetoacetate and 36.5 ml of Hydrazine HydoatPhenyl Hydrazine were taken in a 1000
ml beaker and heated on hot water bath for 2 hits @antinuous stirring by glass rod. 100 ml of
ether was added slowly with stirring and the sébdiion was followed within 15 minutes,
filtered, washed with ether. Resultant colorlesBdswas obtained [10]. The products were
recrystallized from Acetone to obtain pure produgtsese compound8&4) were then treated
with Dimethyl Formamide (DMF) of 1mole in Phosphem@xychloride (POG), stirred at 6C

for 6 hrs and neutralized with Sodium Hydroxide Q¥ giving the formylated product [11].
The products were recrystallized from Acetone taawb pure compoundg5&6). The
synthesized compoun@S&6) and corresponding aliphatic or aromatic amines refluxed for

6 hrs in presence of POy taking dry ethanol (99% pure ethanol) as sdl\{&fA ml). The
reaction mixture was allowed to cool and then pdwato crushed ice stirred with glass rod;
solid was filtered, washed with cold water, driedl @urified by recrystalisation from Acetone to
obtain pure compound§-12) An equimolar (0.01 mol) of the mixture of subgt#d pyrazole-
4-carboxaldehydeé7-12) and aniline or o-Toluidine in dry ethanol (99% @wthanol) 50 ml
was refluxed for 6 hrs. The reaction mixture wasled and poured onto crushed ice while
stirring continuously. The resultant solid waseli#d, washed thoroughly with cold water, dried
and purified by recrystalisation from Acetone tatab pure compoundgl3-24) The novel
compounds were characterized by their spectrallgk&®ASS, IR and NMR.

Physicochemical Studies

Solubility studies of the test compounds3{24 were performed. It could be observed from
(Table) the compounds were completely insolubleWater. But all the compoundsl8-24)
were soluble inMethanol. In Acetone the compoundsl3,14,16,18were soluble but the
compoundd5,17,19,20,21,22,28nd24 were sparingly soluble. I@hloroform andEther both
the compounds 14 and 16 were soluble while all rest of the compounds
13,15,17,18,19,20,21,22,23,B4sparingly soluble. Finally, iBenzeneall the compound$3-24
were sparingly soluble.
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CH 20 CH
— =0
3 2
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Nl No A
| |
R, R,
5&6 3&4

NH, — R, /Dry Ethanol
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CH3 CHO CH3 CH = NO_R3
N/ N
N 7\
N~ "NH;—R, Arylamine/Dry Ethanol "~ “>NH,—R,
R, R,
7-12 13 - 24

Ri=H/CgHs; R,= C4Hy/ NH,-CH,-CH,/ C;Hs-NH, ; R,=H/ CH,

SCHEME - |

The study of the pKa values given in Table 2 intdidathat the compouni3 has a less pKa
valuewhich is due to the absence of any positive ingrectiffect. While the compoundsl, 15,
16 has higher pKaalues due to the presence of positive inductiweigr Again the compounds
17 and18 have lower pKa values due to the absence of pesitductive phenyl group. The pKa
values of the compoundd and23 are less in comparison to tB2 and24, only because of the
absence of methyl and phenyl group 24 and only phenyl group in the compoui2d,
respectively.

Correlation of pKa values with the pharmacologiaiperties of the test compounds were also
studied as presented in Table 23 and 24 and pl&t® Jand the observations were made out. It
can be clearly understood from the Plot 1 thatetation of pKa with analgesic activities is not
established at all. The value of R 0.165 which does not establish any relationsBig in Plot

2 the value of Ris 0.612 and this establishes relationship sttl the perfect one. So, we can
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conclude that correlation of pKa with anti-inflamimigy activities is established but only to an
extent.

Molar Absorptivity Studies show the Maximum absaorta a2 and Molar Absorptivity values
(emax) Which were given in the Table 3 indicated thesiton probability. From th&max andemax
values it is clear that all the compounds exhibékolwed transitions. All the compounds
showed n»n andn - n transitions [19].

Antimicrobial studies

The results of antibacterial activity of all thdegicompounds were given in Table 4. The results
indicated that the compourkB, which is a Schiff's base of Aniline, was activgamst Gram
Negative strainVibrio cholera showing a zone of inhibition of 22 mm, with respéa the
standard Tetracycline. The compoub® which is a Schiff's base of Aniline having a pigken
and ethylene diamine substitution in the pyrazoig,rwas active against Gram positive strain
Staphylococcus aureshowed a zone of inhibition of 22 mm. While compduno.16, which is

a Schiffs base of o-Toluidine and having a pheaybstitution in the pyrazole ring was
moderately active againStaphylococcus aureshowed a zone of inhibition of 19 mm. Another
compound which also showed a zone of inhibitiod®@imm is20, which is a Schiff's base of o-
Toluidine and ethylene diamine group is present aaibstitution the pyrazole ring and was
active against the gram positive bacteBacillus pertusisand gram negative bacteria
Escherichia coli Other than these all the compounds were havingpeoatively lower
antibacterial activity in respect to the standard.

Analgesic studies

The observations made on the analgesic studiesvas g theTable no. 20revealed that
compound nol3 and 14 are almost on par with that of the standard drugirks in their
analgesic activity. But the compound ri® and 20 were showing activities more than the
standard. But compound nal5 and 16 are having comparatively less activity than thevpous
two compounds.

Similarly two compound®23 and 24 were also showing activity likd5 and 16. While the
compound nol7, 18, 21land 22 are showing less significant activities. The vaoiatin the
results might be due to variation in the presentehe positive inductive group in the
compounds. Studies revealed that when one s-deblp is attached to the compound h®and
14, compound nol5 and 16 is obtained. It is observed that there was a dseréen analgesic
activity. On the contrary, compound ri® and 20 showed increase in activity although both of
them contain the — GHgroup. This might be due to the steric hindranbéclvoccurs due to the
presence of two bulky phenyl groups along with itiethyl group in compound n&5 and 16.
The compound n@®3 and24 also showed a good analgesic activity.

CONCLUSION

In conclusion, a series of novel 5-aminoarylamir@&thyl-1-substituted-4-(aryliminomethyl)-
pyrazole analogues were synthesized and their @brgdiemical, antimicrobial and anti-
inflammatory activities were evalwated. The-physimmical studies revealed that some of the
new compounds posses higher pKa values while soossep lower pKa values. Molar
Absorptivity Studies show the Maximum absorbaneg,d and Molar Absorptivity values{ay)
indicated that all the compounds showed m” andz = transitions. The observations made
on the analgesic studies revealed that compoun#@l3end 14 are almost on par with that of the
standard drug
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Aspirin in their analgesic activity. But the commaouno.19 and20 were showing activities more
than thestandard. But compound nal5 and 16 are having comparatively less activity than the
previous two compounds. Similarly two compour&Bsand 24 were also showing activity like
15and16. While the compound nd.7, 18, 21and22 are showing less significant activities. The
anti-inflammatory activity studies were carried andicated that the compound 8, 15and

16 were highly active than tretandard Diclofenac Sodium while the compound n@3 and24
were also comparatively more active than the stahdaug. But the compound nd7 is similar

in efficacy to that of the standard drug used. Tompound nol4, 18 and 20showed less
significant results, while compound nt® and 21 showed no significance at all. Based on the
present observations, the selected compounds wich found to be subjected for extensive
pharmacological studies can be made to exploitptieermacodynamic nucleus in conjugation
with the different heterocyclic moieties which megsult in the new molecules with quite
promising microbiological and pharmacological pnaigs.
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