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ABSTRACT

The required starting material 3-(2-(4-substitutedphenyl)-hydrazono)-pentane-2, 4-dione (2a-b) was synthesized
from 4-substitutedaniline reacted with acetyl acetone. The compound (2a-b) react with hydrazine hydrate and
phenyl hydrazine to give 4-((4-substitutedphenyl)-diazenyl)-3,5-dimethyl-1H-pyrazole (3a-b) and 4-((4-substituted
phenyl)-diazenyl)-3,5-dimethyl-1-phenyl- 1H-pyrazole (4a-b) respectively. 1-(4-((4-substitutedphenyl)-diazenyl)-3,5-
dimethyl-1H-pyrazol-1-yl)-ethanone (5a-b) has been synthesized by the treatment of 4-((4-substitutedphenyl)-
diazenyl)-3,5-dimethyl-1H-pyrazole (3a-b) with acetyl chloride in pyridine. The newly synthesized compounds were
characterized by analytical and spectral studies. All the synthesized compounds were evaluated for antimicrobial
activity. Some of these compounds show moderate antimicrobial activity as compared to the known reference drug
ciprofloxacin.

Keywords:. 4-substitutedanilineacetyl acetone, hydrazine hydrate, phenyl hydraznoetyl chloride, antimicrobial
activity, ciprofloxacin.

INTRODUCTION

Pyrazoles and their substituted derivatives arerésting as potential pharmaceuticals and interesliin dye
industry. Azopyrazoles [1] exhibited a wide varietiybiological and pharmaceutical activities andrdiore they
play important role in medicinal chemistry. An dkuj development in the synthesis of nitrogen toatgeles like
azopyrazoles has commenced in last few years. Jitaz@es nucleus has been reported to possesseasspidtrum
of biological properties such as anti-inflammat2y, antibacterial [3], analgesic [4], antifungd][and antiviral
[6]. Pyrazoles having azo group have been founextobit a wide range of biological activities liletibacterial,
CNS depressant, antitumor, potent local anaesghetic

Keeping in view their biological activities, syn#ig of some new 3, 5-dimethyl azopyrazole derieatifiave been
carried out.

The starting material 3-(2-(4-substituedphenyl){iagtdno)-pentane-2, 4-dione (2a-b) was synthesizedhie
reaction of 4-substituedaniline with acetyl acetanethe presence of sodium nitrite and sodium &eet@he
compound 4-((4-Chlorophenyl)-diazenyl)-3, 5-diméthii-pyrazole (3a-b) and 4-((4-substituedphenyBzeinyl)-
3, 5-dimethyl-1-phenyl-1H-pyrazole (4a-b) was preplaby the reaction of 3-(2-(4-substituedphenyljdiaygono)-
pentane-2, 4-dione (2a-b) (0.01 mole) with hydrazimydrate and phenyl hydrazine respectively. 1(+44-(
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substitutedphenyl)-diazenyl)-3, 5-dimethyl-1H-pywk-yl)-ethanone (5a-b) has been synthesized byrgmtment
of 4-((4-substitutedphenyl)-diazenyl)-3, 5-dimetiyi-pyrazole (3a-b) with acetyl chloride in pyrigin

EXPERIMENTAL SECTION

Materials: 4-Chloroaniline, 4-methylaniline, acetyl acetonediam nitrite, sodium acetate, hydrazine hydrate,
phenyl hydrazine, acetyl chloride, glacial acetidapyridine, cifrofloxacin.

All the melting points were determined in open #apes and are uncorrected. IR spectra were recbid KBr
using Perkin Elmer model 2000 spectrophotometerrapdrted wave numbers are given in‘ciiH-NMR spectra
were recorded in CDglon a Brucker Advance Il 400 MHz spectrophotometing TMS as an internal standard.
Chemical shift values are showndmppm. Mass spectra were recorded on Agilent 6380 f@ap mass spectrometer.
The purity of all the synthesized compounds wagkbée by TLC on silica gel plates by using appraprisolvents.

Synthesisof 3-(2-(4-Chlor ophenyl)-hydrazono)-pentane-2, 4-dione (2a):

4-Chloroaniline (0.01 mole) was dissolved in a migtof concentrated HCI (8 mL) and water (6 mL) andled to
0°C on ice bath. A cold aqueous solution of sodiutritai(0.02 mole) was added. The cold diazoniurh sallition

was filtered into a cooled solution of acetyl aceton presence of sodium nitrite (0.01 mole) andilsn acetate
(0.05 mole) in ethanol (20 mL) and stirred for 2ute and resulting solid was filtered, dried andifiad by

recrystallization from ethanol to afford compoud.)

Yield: 71%, M.P.: 230-238C, M.W.: 238.67, Anal. Calculation for,&1,,CIN,O,: Found: C: 55.36, H: 4.65, N:
11.74, Calcd. C: 68.55, H: 5.18, N: 7.98. (KBr, cm™): 3200 (N-H), 3000 (Ar C-H), 1680 (C=0), 1600 (CkN
1500 (C=C), 1169 (C-OJNMR: (CDCl; 400 MHz): 2.58 (s, 6H, C}, 7.49-7.45 (d, 2H, Ar-H), 7.90-7.74 (m, 2H,
Ar-H), 8.11 (s, 1H, -NH). Other compound of thipéy(2b) was prepared similarly and is recordedahld-1.

Synthesis of 4-((4-Chlorophenyl)-diazenyl)-3, 5-dimethyl-1H-pyrazole (3a):

A mixture of 3-(2-(4-chlorophenyl)-hydrazono)-pemta2, 4-dione (2a) (0.01 mole) and hydrazine hyd(@t015
mole) in glacial acetic acid (15 mL) is refluxed #5 hours. The resulting mixture was concentraied allowed to
cool. The resulting solid was filtered, washededr& recrystallized from ethanol to afford compoyBd).

Yield: 71%, M.P.: 180-183C, M.W.: 234.68, Anal. Calculation for;;CIN,: Found: C: 68.49, H: 5.23, N: 8.02,
Calcd. C: 68.55, H: 5.18, N: 7.98&R (KBr, cm™): 3250 (-NH), 1650 (C=N), 1600 (C=C), 1140 (C-G)\MR:
(CDClz, 400 MHz): 2.66 (s, 6H, CHi, 7.45-7.43 (d, 2H, Ar-H), 7.61 (s, 1H, NH), 7.79%8 (d, 2H, Ar-H). Other
compound of this type (3b) was prepared similarl¢t & recorded in Table-1.

Synthesis of 4-((4-Chlorophenyl)-diazenyl)-3, 5-dimethyl-1-phenyl-1H-pyrazole (4a):

A mixture of 3-(2-(4-chlorodphenyl)-hydrazono)-pang-2, 4-dione (2a) (0.01 mole) and phenyl hydezth015
mole) in glacial acetic acid (15 mL) is refluxed #5 hours. The resulting mixture was concentraied allowed to
cool. The resulting solid was filtered, washededr& recrystallized from ethanol to afford compoy#d).

Yield: 71%, M.P.: 118-12C, M.W.: 310.78, Anal. Calculation for;@;sCIN,: IR (KBr, cmi*): 3000 (Ar-H), 1500
(C=N), 1420 (C=C), 810 (C-CIJNMR: (CDCl;, 400 MHz): 2.58 (s, 3H, C}), 2.68 (s, 3H, Ck), 7.36-7.33 (m, 2H,
Ar-H), 7.45-7.41 (m, 5H, Ar-H), 7.53-7.50 (m, 2Hr-R). Other compound of this type (4b) was prepagiedlarly
and is recorded in Table-1.

Synthesis of 1-[(4-(4-Chlor ophenyl)-diazenyl)-3, 5-dimethyl-1H-pyrazol-1-yl]-ethanone (5a):
4-((4-Chlorophenyl)-diazenyl)-3, 5-dimethyl-1H-pyrde (3a) (0.01 mole) was dissolved and in pyridib@ mL).
The reaction mixture was cooled to 0. Acetyl chloride (0.01 mole) was added slowlyaidropwise fashion to
the reaction mixture to maintain temperature bel®JC with constant stirring. After complete the adtitikeep
the reaction mixture at room temperature for 1-2reo The reaction mixture was poured into crusiced The
resulting mixture was treated with cold HCI (2NheTresulting solid was filtered and washed suceebswith
water, dried & crystallized from ethanol to affardmpound (5a).
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Yield: 68%, M.P.: 250-25%, M.W.: 276.72, IR (KBr, cm): 1685 (C=0), 1500 (C=N), 1420 (C=C), 810 (C-CI).
INMR: (CDCl; 400 MHz): 2.41 (s, 3H, CH), 2.65 (s, 3H, Ch), 2.78 (s, 3H, Ch), 7.36-7.33 (m, 2H, Ar-H), 7.48-
7.44 (m, 2H, Ar-H). Other compound of this type X8las prepared similarly and is recorded in Table-1

Table-1: Physicochemical data of the synthesized compounds

> | compds | R | MP.(°C) | Yield (%) Mv(\J/lSiZur:?r Moteautar
1 2a | oI | 230232 68 238.67] 18.CIN,0,
2 2b | cH | 9093 66 21825 | GHuN:O;
3 3a_ | Cl | 180182 64 234.68]  1€LCIN,
4 3b CH 102-105 65 214.27 1@H14N,
5 4a_ | Cl| 118120 63 310.18]  1Eh:CINs
6 4b | Ch | 140142 67 200.36 | &N
7 5a | Cl | 250252 65 276.72|  ®LCIN,O
8 5b | Ch | 115117 71 256.30 | @haN.O

ANTIMICROBIAL ACTIVITY

All the synthesized compounds were evaluate fdr ieimicrobial activity by using agar diffusionetiod against
different strains of bacteria such as S. aureusBarglibtilis a gram positive bacteria and E. cali &. paratyphi a
gram negative bacteria in nutrient agar medium.rafipxacin was used as reference drugs. By visingiz
inhibition zone, it was found that the compoundthvahlorosubtituents 3, 5-dimethyl azopyrazole d#ives have
shown remarkable inhibition agairistcoli andS. aureus.

RESULTSAND DISCUSSION

The structures of the synthesized compounds weaeacterized with the help of TLC, IR and NMR. THe |
spectrum of compound 2a showed absorption ban@80 ¢n' due to the —C=0 group and 1600 tdue to the —
C=N group. The IR spectrum of compounds 3a, 4a7anghows the characteristic band at 1500-1656 due to
the —C=N group. There are no absorptions in thenegf 1600-1700 crhindicating the absence of —C=0 group in
3a and 4a compounds. The IR spectrum of compourshéas the characteristic band at 1685"déndicating the
presence of —C=0 group.

The'H NMR spectrum of compound 2a showed singlét &tL1 ppm, due to —~NH group. The NMR spectrum of
compound 3a, 4a and 5a showed multiplet in theoregbou® 7.36-7.78 ppm due to aromatic group.

All the newly synthesized compounds were evaludtedtheir antibacterial activity. It has been observed that
compounds 3and 5aindicated better activity than reference drug. Témaining compounds were less active than
the reference drug.

CONCLUSION

In summary, we have synthesized some new 3, 5-Hiharzopyrazole derivatives. The antibacterial gtalow
that compounds 3and 5ashowed better zone of inhibition than the referedree.
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