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Different azo compotnds, 1-(m-nitrophenyl)-3-(p-bromophenyl)- and I-(m-nitrophenyl) 3-(p-chlorophenyl)-2-(sub-
stituted sulphonamidobenzeneazo) propane-1, 3-diones on condensation with hydragine hydrate (1009), phenyl-
hydrazine, p-nitrophenylhydrazine and benzoylhydrazine yield the corresponding 1-simple/substitutcd-3-(m-nitro- . -
pl);enyl)-5- (p-bromo chlorophenyl)-4-(substituted sulphonamidobenzeneazo) pyrazoles. The homogeneity and purity
of these was confirmed by TLC and these on screening in vitro against §. aureus and E. coli were found to
exhibit antibacterial activity. - = - - - )

Tn continuation of our earlier work on the synthesis and antibacterial study of some pyrazole deri-
vatives! 4 and encouraged by the observations, and also on account of their use as potential explosives®, it was
thought of interest to synthesise other new pyrazoles having » -nitrophenyl group at position-3 and

halogeno phenyl at position-b of the azole nucleus. This work would provide an opportunity of studying - -

the comparative effect of the halogens as well as the effect of exchange of the alkyl/alkoxyl group %8 by.
halogens on their antibacterial. properties. ‘ . , ‘ S

The preéent communication describes the éynthesis and antibacterial study of 1-simple/substituted-
3-(m-nitrophenyl)-5-(p-bromo/chlorophenyl)-4-(substituted ~ sulphonamidobenzeneazo) pyrazoles (Fig. ‘1),

These were synthesised by condensing various 1-(m-nitrophenyl)-3-(p-bromo/chlorophenyl)-2-(substituted

sulphonamidobenzeneazo) propane-1, 3-diones with hydrazinehydrate (100%), phenylhydrazine, -
p-nitrophenythydrazine, and benzoylhydrazine. - These compounds when subjected to ILC using benzene-
.methanol mixture (45 : 5) as the solvent system gave only one spot thereby proving the homogeneity and
purity of the compounds. ’ : T

EXPERIMENTAL PROCEDURE

Different 1-(m-nitrophenyl)-3-(p-bromophenyl)-and 1-(m-nitrophenyl)-3-(p-chlorophenyl)-2-(substitu-
ted sulphonamidobenzeneazo) propane-1, 3-diones required for this work were prepared by the method des-
cribed earlier”. o

Synihesis of 3-(m-nitrophenyl)-5-(p-chlorophenyl)-4-(substituted sulphonamidobenzeneazo) pyrazoles

A solution of 1-(m-nitrophenyl)-3-(p-chlorophenyl)-2-(substituted sulphonamidobenzeneazo) propane-1,
3-dione (0-1g) in glacial acetic acid and-hydrazine hydrate (100%,; 0-05 g) was refluxed in an oil bath at
160-70° for 6-7 hr and the contents left overnight. The separated solid was filtered, washed with water, -
dried and crystallised from glacial-acetic acid, glacial acetic acid=—ethanol mixture or from an ethanol—DMF
mixture. ‘ : :

Reactions with phenylhydrazine, p-nitrophenylhydrazine and benzoylhydrazine were carried out in
glacial acetic acid—ethanol mixture by refluxing in a water bath; however, in the case of benzoylhydrazine
and p-nitropbenylhydrazine, addition of few drops of concentrated sulphuric acid was found essential.

Pyrazoles from 1-(m-nitrophenyl)—3’-(p-bromo- . .
phenyl)-2-(substituted sulpbonamidobenzeneazo) = NN 2 NHR
propane-1, 3-diones were similarly prepared. All the

pyrazoles and the results of . their antibacterial tests
are entered in Tables!-S,

Antibacterial activity

These pyrazole derivatives have been screened in
vitro against S. aureus and E. coli employing the cup- , .
plate agar diffusion methods.  Fig1
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The pyrazole derivatives exhibit mixed activity and it was observed that the exchange of ehlorine by
bromine shows overall increase in the activity; however, the activity tends to show greater increase in the
case of B, coli as compared-to S. aureus.

The effect of exchanging the alkyl/alkoxyl groups by halogens cause an overall decrease in the activity.

Another conclusion drawn is that in general the pyrazoles having a heéerocyclic ring in the sulphona-
mide moiety exhibit greater activity as compared to others. The compounds containing 5-methy1-1 3,4~
thiadiazolyl ring are found to be the most active against both organisms.

) TaBLe 1
3-(m-NITROPHENYL)-5-(p-OHLOBOPHENYL)-4-(SUBSTITUTED SULPHONAMIDOBENZENEAZO) PYRAZOLES
oo (Fig.1 x=m-NOy; y=p-C; R,=H)

R " M.P. Colour Yield Molecularformula ¢ ~H € H Antibaoterial
aotivity
_ (Found)  (Required) -—E : = —
°0). (%) ’ (%) (%) (%) (%) aureus  coli
H ' 273 80 76 , CnH,0,N8CI 52:0 32 562:2 3.1 (+4) (++)
Acetyl ' 277 ON. 74 Gy H,,05NSC1 525 33 526 3:2 (+) . (=)
" Phenyl ' © 222 o 73 0,,H,,0,NSC1 58-0 36 580 - 34  (+) (=)
‘0-Methylphenyl 230 - SR 70 CgHyu00NSCL 58-5- 3-9 587 3.7 (+)  (++)
o-Methoxyphenyl 223 BO 76 CuH,O0,N.SC1 570 85 571 36  (4) . (—)
p-Methoxyphenyl .2 0 18 Casty;0,NSC1 57-3 35 57-1 3.6 (=), (=)
Guanidy | 9284 BR 74 C3H,,0,NSC1 50-1 30 503 3-2 (=) . {$)
o-Pyridyl - 28  OR 5 CysH,50,N,8C1 56-9 35 558 3°2 (+) - (+4H)
Pyrimidyl 305 RN 72 . CuH,,0NSC1 536 3-2 535 3-0 (+44) (+)
46D1methy]pynm1dy] 169 R 173 C,y,H,,0,N8C1 552 3-6 550 3-6 (+4) (=)
2,6.Dimethylpyrimidyl - 273 0 74 CgrH,,0,N,SC1 55-1 3-8 560 36 (+) ()
2,6-Diniethoxypyrimidyl 274 . 80O 76 CgrHy, OgNSC1 52:4 35 522 34 =) (=

B=Bright, Q' D=Dark, F=Flakes,” N=Needles, O=Ora;nge, R=Red, S::-Shining

TABLE 2 .

-+ }+PHENYL-8-(M-NITROPHEN YL)-5-(0- CHLOROPHENYL)-4- (SUI;STITUTED SULPHONAMIDOBENZENEAZO) PYRAZOLES
2 (Fig. 1 Y:m-NOa, Y~P'Cl Rz—CeHs)

'R M.P. Colour Yle]d Moleoular formula ¢ H ¢ H Antibaoterial
- ) . aotivity
(Found)  (Required) N —
. 8 R
. % % % % aureus  coli
_ (°C) o (%) o >
H ' 201 BR 77 0y H,,0,N,8C1 58:2 35 580 3.4 (+) (=)
Acetyl 210 OF 72 CyeH,;,05N8C1 58-1 36 579 35  (+) (—)
Phenyl - 241 RN 70 OpsHyONSCL - 625 34 62:4 36 (=) (=
¢-Methylpheny! 201 - .OR 66 Oy Hy0,N,SC1 62-8. 39 62:9 38 (=) (=)
o-Methoxypheny! 200 R 65 C3H 505N, SC1 61-4 37 61-4 3-8 (—) (=)
p-Methoxyphenyl 261 R 68 CyH,O,NSC1 61-5 36 614 38 +) (=)
Guanidyl 278 . ON 72 0eH,; O, NSCL 55-7 35 56:9 35 (++) (=)
o Phridyl : ‘251  SON ™ CaaHgs0,N,SC1 60:3 3-4 604 35 (+)  (+)
Phrimidyl 240 BO 76 Oy H,, 0N SC1 585 33 584 33 (=) (=)
4 6-Dimethylpyrimidyl 230 0 72, CyHy0,NSCI 595 39 596 3-8 (+) ()
2,6-Dimethylpyrimidyl . 210 O 70 CaaH 50N SC1 556 3-8 596 38  (—) (—)
2,8 Dimethoxypyrimidyl 200 RN 67  CyH,0,NSC1 56-7 34 568 36 (+4) ()

]
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TaBLE 3 v

I p-NImOPHENYL)-3-(m-N1TROPHENYL)-5-‘(p-0HLOROPHENYL)-4-(SUBSTITUTED SULPHONAMIDOBENZENEAZO)"
: : : PYRAZOLES -

(Fig- 1 =m-NO, ; y=p-Cl; R;=p-NO, * CyHy)

Antibacterial

R " M.P. Colour Yield Moleculsr formala ¢ -H ¢ H
-~ . g D (Fouhd) ‘ (Reduireﬁ) a,otiﬂty___
. ] ' . 8 B
o) (%) | % % % % = awes coli-
H 208 SR 2 CpHu OgN;SCL - 538 3.1 587 3.0  (++4) (=)
Acetyl 202 BR 70 Ca Hao 0, N, SO 53-8 31 538 81 () (=)

" Phenyl 215 R 68  CuHuO NSO 685 81 583 32 (4 ()

. 0-Methylphenyl 240 SR 68 CyHyu O, N,861 - 589 3.5 588 43-'5 = =)
o-Methoxyphenyl 210 8RN 63 Cye Hyy O, N, SCL - 578 36 675 B4 (++) ()
p-Methoxypheny! 238 RF 66 . CyuH,, O, N, SCI 57-6 . 3:4 BT:5 34 (+) (=)
Guanidyl 240 OF 68 Cys Hao Og N, SCI 52:0 33 520 31 (+4) <)
«-Pyridy! 243 DR 70 Oy Hy 0, N, SCI 56-2 32 864 31 () . (4

' Pyrimidyl 252 R T Caa Hyy O N, 8CI 545 3.0 546 29  (+) L= '_
4,6-Dimethylpyrimidyl 175 R 68 CpHy 04 N, SCI1 57 3.5 558 34 (4). (=)
2,8-Dimethylpyrimidy! i_bé oN 64 Cgq Hyy O, N, sc1 5509 35 558 B4 (+4) (++4)
 2,6-Dimethoxypyrimidyl 216 DR 66 = Cy Hy, Og N, 801 53:3 3.1 53.4 3.2 (+4) (++)

Tasre 4
1-BENZOYL-3-(m-NITROPHENYL)-5-(p-CHLOROPHENYL)-4-(SUBSTITUTED sm.rﬁonrmnonmzwmzo) PYRAZOLES
(Fig. 1 x = m-NO,; y = p-Cl; By = COGH) _ ' \

R CMLPe Célour‘ Yild Molecular formula ¢ H ¢ H Antibacterial
. - | (Foﬁnd) (Required) 'm_i.'_ifi_
0 (%) % % % % awews i

H 280 O 69 Cos Hip Oy No SCL 575 3.1 573 82 (4+)  (+)
Acetyl 275 SON 170 Co Hyy Og Ng SC1 57.4 3.4 573 3.3 (=)  (++)

. Phenyl 220 - OF - 72 Cys Hay O5 N, SOL 6.5 3.4 6l.6 35  (—) (=)
o-Methylphenyl 235 - BN- 68 a5 Hayg O5 N, SC1 62:2 8.6 621 87 (=)  (4)
o-Methoxyphenyl 218 - SRN 74  CuHyu OgN,SCL ~ 60-8 3.5 60-6 3.6 ) (+)
p-Methoxyphenyl 240 - 0O 75 Cys Hay Og Ny SC1 60:5 3.6 60:6 3.6  (+) (+)
Guanidyl 288 - SR 72 Cyo Hyy O5 N, SCL B5+3 8.1 864 3.3  (—) (4)
o-Pyridyl ‘245 - BO- 0 Opg Hag 05 N, S61 50«9 32 597 33 (+)  (+)
Pyrimidyl >300 Tl CyyHy Oy NeSCT  57.0 8.0 BT-8 82 (+4) (=) *
4,6-Dimethylpyrimidyl - 281 - 0 - T2 Cyq Has 05 N SC1 590 3.6 589 3.8  (+) (=)
2,6.Dimethylpyrimidyl - >300- - RN 173 Oy Hay 05 N 5C1 588 3.7 58:0 3.6  (+)  (+4)
2,6-Dimethoxypyrimidyl 165 OF 67 Oy Hyu0,N,801  56-1 34 56:3 3.4 (+) (4

Kk
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TABLE §

3-(m-NITnommNYL)-5-( p-BBOMoanm)-4-(sUBST1T}JTED SULPHONAMFDOBENZ‘ENEAZO) PYRAZOLES
(Fig. 1 x=m-NO ; y=p-Br; R; <H)

H

Antibacterial

bt

1. PHENYL-3 (M-NITROPHENYL)-5- (p BROMOPHENYL) 4- (SUBSTITUTED smrnommmonnnimmzo) PYRAZOLES

R MP.  Colour Yield  Molecular formula ¢ -H ¢
" . R (Found)  (Required) potivity
o S l 8B
o) - (%) , % % % % aureus  coli:
H’ . 280, “oF. 4 Cy; Hy; O, N, SBr 47-9 248 4T:8 2.8 . (+) . (=)
Acotyl T 285 RN 76 Gy Hy O N,SBr 483 781 485 3.0  (+) (=)
Phenyl 22 0 Tma . oy H, 0, N, SBr 538 3.3 1837 3.1 . (4)  (4)
- o-Methylphenyl 240 BO 73 CuHuO,N, SBr 545 3.5 ’54}4 34 (—) (4
0-Methoxyphenyl "209';,,( RN 70 Cy H;'l' 0; N, SBr 531 84 531 33 (4) W
pMethosyphenyl 214 SO 76 CpuHypOyN,SBr 533 3351 33 () (=)
Guanidyl : 22 " SR 15 Cyp Hyy O, N, SBr 46.5 3.1 46:4 3.0 . (—) ()
a.Pyria?l 258 OR 68  CyH, O,N,SBr 5le4 2.9 516 3.0 (+) (4)
Pyrimidyl C 306 R 60 CuHygO,NySBr  49:5 2.7 496 28 (+44)(4)
46-D1methylpymmdyl S170 DR 8 Cyy Hy, O, N, SBr 5led 35 5.2 3.3  (+4) (,++) .
26D1methylpyr1m1dyl ‘272 RN 74 Cyy Hy, O, N, SBr 51.3 34 612 3.3 (=) (4)
5-Methyl-l,3,4-thmd1azol§l 244 OF 75 CaHyy O Ny S, Br  46:2 2.9 46:1 2.7 () (+4)
- —
TABLE 6

Oy H,, O, N, 8, Br

(Fig. 1 x=m-NO, ; y=p-Br; R1—06H5) R

R MP. Colonr Yield  Molecularformula ¢ H © H Antibacterial

‘ (Found) (Required) activity

Coeo- (%) % % % % owews o
e ' 26 OF 10 CyHyp Oy N SBr — ~ 835 3.0 83:7 "&b~ (=) " (4)
. Acetyl 242 _BO. T ~‘»~«;02,>H210’5N,,SBr 538 ‘3-4-53.9 3.2 (=) (+)'
Phenyl 248 - BN- 70 CpHyuyO,N,SBr 582 3.5 583 3.4  (4) (=)
’0~Methylphenyl 200 SRN =~ 69 C3y Hyp O, Ng SBr 59.0 3.6 58-9 3.6 (=) (=)
o-Methoxypheny1 218 - SR 12 CyuHuy O N,SBr 577 34 576 35 (—) ()
p-Methoxyphenyl 262 R - C;y Hygg O5 Ng SBr 5’7-8 3.3 57-5° 3.5 (=) )
 Guanidyl . 200" - OR- 69  CyHuO,NySBr ~ 520 35 521 33 (+) ()
o-Pyridy] 93¢ - B - 70 CpHuO,N,SBr ~ B84 3.3 565 32 (4)  (4) -
Pyrimidyl 985 - OF- 73 ¢ CyHyO,N,SBr 545 3.0 548 81  (4)  (4)
4,6.Dimethylpyrimidyl - 227 - SO 72 CpHy O,N,8Br  55:9 37 558 35 (4) (=)
2,8-Dimethylpyrimidyl 217 BO T4 CuHuO,N,SBr 556 36 558 35 () ()
5-Mothyl-1, 3,4-thisdinzolyl 240 -~ O - 75 Sl 30 513 3:0°  (+4) (—)

-
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1-(p-NITROPHENYL)-3-(m-NITROPHENYL)-5-(p-BROMOPHENYL)-4-(SUBS
. PYRAZOLES

(Fig. 1 x=m-NOy; y=p-Br; R; =p-NO, C, H,;) .
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TasrLe 7

TITUTED SULPHONAMIDOBENZENEAZO)

=
N

M.P.

ke

.‘H.

f

Colour  Yield . Moleéular forniiila,: H C Antibmteria;l
. : - - — : - aotivity
(Found) {(Required) . SR
(°C) %) . ‘ %% % % aives co%
H A 219 R 68 . CyH; Oy N,SBro  50:2 2.9 50.0 28 - (+) (=)
Acetyl >80 DR 67 Oy Hyo O, N, SBr 503 3.0 504 2.0 . (+) (=)
~ Phenyl 28 - RN 62 Cyp Hyy Og N, SBr 545 31 5647 3.0 (+) . (=)
o.Meﬁhylpixenyl’ 240 BR 66 “Cpe Hya Og N, SBr 55-5 3.3 B3 32 (=) ()
o-Methoxyphenyl 165 " R 69 Cya Hyq O, N, SBr B2 34 5410 327 (4 (9
p-Methoxyphenyl 140 68 . O Hy O, N,SBr 542 8.2 B4l 3.2 (—) (=)
_ Guanidyl 225 0 70 Cos Hyy 04 N, sia; 48:6 2.8 48.7 2.9 - (+) (=
o-Pyridyl 480 SR 69 c,,,ﬁ21 OgN,SBr - 527 2.9 629 29 (=) (4+)
Pyrimidyl 247 SR 0 CyyHy O N,, SBre 513 2:5 5le2 2.7 (+)»' (= -
4,6-Dimethylpyrimidyl 235 DR 68 Gy H, d,,N, SBr. 52:6 3.1 525 32  (+) . (=)
2,6-Dimethylpyrimidy! 252 DR 70 CyHy O, N, SBr 52.6 - 3.3 525 3.2 "(+)v_ (+)
'5-Methyl-1,3,4-thiadiszolyl 182 R B Cyo Hap Og Ny Sy Br  48:4 2.7 48:2 2.7 . (+4+4) (;)
: TABLE 8 ’ ~ .
) 1-BENZOYL-3-(m-NITROPRENYL)-5-(p-BROMOPHENYL)-4<(SUBSTITUTED SULPHONAMIDOBENZENEAZO) PYRAZOLES
" (Pig. 1 x=m-NO, ; y=p-Br; R; =CO0Cq H;) ‘
R MP. Colofr Yild  Molooular formuls e HE o ®H ~ Antibacterial
‘ (Found)  (Required) -—— aetivity
, o 8. E.
(°0) (%) _ % % % %. aureus coli
H T 78 CuHoy Oy N, SBr | 634 81 535 8.0 (1) (1)
Acetyl 285 SON 76 - Gy Hy O, N, SBr 584 3.0 535 31 (= ()
Phenyl 230 SON 76 Cyq Hyy O N SBr 57:6 3.3 :57.2 32 (=) (=)
o0-Methylphenyl 237 80 75 CoHy Oy NeSBr . 58:3 3.6 58.2 3.5 (+). ()
o-Methoxyphenyl 214 RN 8 Cys Hys Oy Ns SBr 5741 3¢5 57.0. 3.4 '(+)v‘ (+)
~p-Methoxyphenyl 200 oF N ©y5 Hys Og Ny SBr \57-2 3.6 57-0 34 (= \;)
Guanidyl 291 OR 75 CyH,O,N.SBr 5.9 3.0 517 81 ({) (=)
o-Pyridyl 265 - BO 76 Oy Hyy O5 Ny sﬁr :56-1 3.1 55.9 81  (4) ()
Pyrimidyl > 300 ON 74 Cyy Hyy Oy Ny SBr 543 31 542 3.0 (+4) (=)
4,6-Dimethylpyrimidyl 208 72 @,y Hy Op N SBr 554 35 553 3ed +
2,6-Dimethylpyrimidy! 270 75 Cyq Hys O5 N, SBr 554 3+8 56:3 34 (=) . ()
5-Methyl-1, 3, 4-thiadiazolyl 250 OR 176 Cay Hyy O5 Ny 8,Br 512 3:0 B5le0 28  (+44) (+‘+)\

T
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