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ABSTRACT

The present article reports the synthesis and antimicrobial studies of new
pyrazoline derivatives. The structures of newly synthesized compounds
were confirmed by various spectroscopic techniques. The antimicrobial
study was carried out by disc diffusion methods. The resultsof antimicrobia
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datareveals that compounds (3c), (3d), (3€) and (3g) were active selected
bacterial strains, while (3c),(3d) and (3h) were shown good activity against

fungi strain A.niger.

INTRODUCTION

Multi Drug Resistant (MDR) isthemgjor problem
now adaysassoci ated with mankind health. Theemer-
genceof MDR, leadsmedicind chemistto develop new
classof antimicrobia agents, which aremore superior
with respect to current avail able therapies. Pyrazolines
areon themost well known nitrogen-contai ning het-
erocyclewhichisassociated with broad range of bio-
logica activitieslikeantimicrobia!¥, anticonvul sant(?,
antiinflammatory™ and antitumor activities Among dif-
ferent pyrazolineisomers2-pyrazolineismost frequently
studied pyrazoline. Variousmethodsarereportedin lit-
eraturefor synthesisof 2-pyrazolinederivatives, but the
most common isreaction of a,B-unsaturated carbonyl
system(chal cone) with hydrazinehydrate or hydrazine
agentslike phenyl hydrazine or phenyl carbohydrazide.
Bromoacetophenone has received remarkabl e atten-
tion towards synthetic medicinal chemist. Therewere
several reports published for the derivatives of
bromoacetophenone which possess good antibacte-
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ria®, anticancer'®, anti-HIV, anti-leishmanial® ac-
tivities. Duetothebiologica activitiesassociated with
pyrazolinenudeus, and ease of synthesisfrom chacone,
we have decided to synthes zed pyrazoline derivatives
from cha cone of bromoacetophenone.

MATERIALAND METHODS

The mdting pointswere determined in open capil-
lary tubes and are uncorrected. IR spectrawere re-
corded on Shimadzu FT-IR-8400 spectrophotometer
using KBr disc and 1H NMR spectrain DMSO-d, or
in CDCI3 (Chemica shiftin é ppm) on Bruker spec-
trometer (400 MHZz) using TMS asan internal stan-
dard. Theresultsarein good agreement with the struc-
tureassgned. Thepurity of all compoundswaschecked
by thin layer chromatography usng TLC platesof silica
gel (E. Merck G254) using Ethyl acetate : Hexane sol-
vent system (7:3). Physica Congtants synthes zed com-
pounds (3a-3j) arerecorded in TABLE 1.
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REACTION SCHEME
Reaction condition: (1) substituted aldehyde(R-CHO), 40% K OH, 25°C, 18hrs, (R=different substitution) (2) pyridine-4-

carbohydrazide, aceticacid, reflux, 6hrs

TABLE 1: Physical constants 6-(1-acetyl-4-susbtituted phenyl-4,5-dihydr o-1H pyr azol- 3-yl)-2,4-dibr omo-3-methylphenol

(3a-3))
Sr No. Com R Molecular Formula M.W. Yield M.P°C Rs
1 3a CeHs- CxH17BraNzO, 515 71% 139 0.54
2 3b 3-Br- CgH,- CxH16BrsNs0O, 558 59% 120 0.55
3 3c 2-ClI-CgH;- Cx,H16Br,CIN:O, 549 64% 133 0.57
4 3d 4-Cl-CgHy4- Cx,H16Br,CIN:O, 549 68% 145 0.53
5 3e 4-N(CH3)-CeHs- Cx4H25BroN,O, 558 64% 137 0.68
6 3f 4-OCH3-CgH, Cx3H19BroN;0O5 545 77% 124 0.74
7 3g 3,4-OCH3-CgH,4 Co4H51BroN;0, 575 62% 118 0.48
8 3h 2-NO,-CgHy- CxH16BroN4O, 560 55% 115 0.32
9 3i 3-NO,-CgHy- CH16BroN4O4 560 61% 135 0.36
10 3 3-OCgHs-CeH 4~ CagH21BroNzOs 607 2% 20 0.57

General procedure for synthesis of (2E)-1-(3,5-
dibromo-2-hydroxy-4-methylphenyl)-3-
phenylprop-2-en-1-ones(2a-2j)

To awell stirred solution of 1-(3,5-dibromo-2-
hydroxy-4 methyl phenyl) ethanone (1) (0.01 mol) and
substituted aldehyde (0.01 mol) in ethanol (25 ml),
40% K OH solution was added till the solution be-
come basic. Thereaction mixturewasstirred for 24
hrsat 25°C. Compl etion of reaction was monitored
by TL C. Reaction masswas poured onto crushedice,
acidified using concentrated HCI. The product was
filtered, dried in vacuo and crystallized using an ap-
propriate solvent.

General procedurefor synthesisof 2,4-Dibromo-
6-(1-isonicotinoyl-5-phenyl-4,5- dihydro-1H -
pyrazol-3-yl)-3-methyl phenols(3a-3j)
Toasolutionof 2a-2j (0.01moal) in 25 ml ethanal,
pyridine-4-carbohydrazide (0.01mol) and glacial ace-

tic acid (10 ml) were added and refluxed for 8 hrs.
Completion of reaction wasmonitored by TLC. The

reaction masswas poured onto crushedice, filtered the
product, dried in vacuo and crystallized using an ap-
propriate solvent.

Antimicrobial activity

Theantimicrobial activity wasassay by using the
disc diffuson method. Newly synthesi zed compounds
were screenedinvitrofor their antimicrobia activity
against four bacteria strains such Saphylococcus
epidermidis, Saphylococcus aureus, Escherichia
coli, Pseudomonas aeruginosa and fungi strain As-
pergillusniger at 40 pg/mL concentration. Standard
drugslikeCiprofloxacin and Griseofulvin wereused for
the comparison purpose. Theobtained resultsfor com-
pounds arerecorded TABLE 2.

Spectroscopic data of 2,4-Dibromo-6-(1-
isonicotinoyl-5-phenyl-4,5- dihydro-1H -pyr azol-3-
yl)-3-methyl phenols(3a-3j)

(1) 2,4-Dibr omo-6-(1-isonicotinoyl-5-phenyl-4,5-
dihydro-1H-pyrazol-3- yl)-3-methylphenol (3a)
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IR(KBr)em? 3513(-OH str.), 3068(C-H str.),
2862(C-H str.),1644(C=0 str.), 1592(C=N),
1568(C=C), 596(C-Br) 1H-NMR(CDCI,) Sppm:
2.52(3H,s,-CH,), 3.23(1H,dd,-CH ), 3.79 (1H,dd,-
CH,), 5.81(1H,m,-CH), 7.19-7.44(5H,m,Ar-H),
8.06(1H,s,Ar-H), 7.91 (2H,m,Py-H),8.90(2H,m,Py-
H), 8.15(1H,s,-OH) MS(ESI): m/z=516[M+]

(2) 2,4-Dibromo-6-[5-(3-bromophenyl)-1-
isonicotinoyl-4,5-dihydr o-1H-pyrazol-3-yl]-3-
methylphenal (3b)

IR(KBr)em* 3500(-OH str.), 3050(C-H str.),
2850(C-H str.), 1640(C=0 str.), 1585(C=N),
1530(C=C), 500(C-Br) 1H-NMR(CDCI,)
oppm:2.50(3H,s,-CH,), 3.24(1H,dd,-CH ), 3.59
(1H,dd,-CH,), 5.78(1H,m,-CH),7.13-7.61(4H,m,Ar-
H),8.06(1H,smAr-H),7.95(2H,m,Py-H),
8.95(2H,m,Py-H), 8.2(1H,s,-OH) MS (ESI): m/z =
559[M+]

(3) 2,4-Dibromo-6-[5-(2-chlorophenyl)-1-
isonicotinoyl-4,5-dihydro-1H- pyrazol-3-yl]-3-
methylphenal (3c)

IR(KBr)em® 3430(-OH str.), 3065 (C-H str.),
2870(C-H str.), 1650(C=0 str.), 1590(C=N),
1560(C=C), 585(C-Br), 540(C-Cl) 1H-
NMR(CDCI,)éppm: 2.50(3H,s,-CH.), 3.03(1H,dd.-
CH), 3.62 (1H,dd,-CH,),5.81(1H,m,-CH),6.97-
7.34(4H,m,Ar-H),8.06(1H,smAr-H),7.91(2H,m, Py-
H), 8.90(2H,m,Py-H), 8.2 (1H,s,-OH) MS(ESI): m/z
=550 [M+]

(4) 2,4-Dibromo-6-[5-(4-chlorophenyl)-1-
isonicotinoyl-4,5-dihydro-1H- pyrazol-3-yl]-3-
methylphenol (3d)

IR(KBr)em* 3465 (-OH str.), 3072 (C-H str.),
2852(C-H str.), 1668(C=0 str.), 1606(C=N),
1523(C=C), 651(C-Br), 511(C-Cl) 1H-
NMR(CDCI,)éppm: 2.52(3H,s,-CH,), 3.07(1H,dd,-
CH), 3.66 (1H,dd,-CH,),5.84(1H,m,-CH),6.87-
7.34(4H,m,Ar-H),8.11(1H,smAr-H),7.94(2H,m, Py-
H), 8.92(2H,m,Py-H), 8.4 (1H,s,-OH) MS(ESI): m/z
=550 [M+]

(5) 2,4-Dibr omo-6-{5-[4-(dimethylamino)phenyl]-
1-isonicotinoyl-4,5- dihydro-1H-pyrazol-3-yl}-3-
methylphenol (3e)

IR(KBr)emr! 3520(-OH str.), 3070(C-H str.),
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2950(C-H str.), 1645(C=0 str.), 1590(C=N),
1566(C=C), 592(C-Br) 1H-NMR(CDCI,)éppm:
2.52(3H,s,-CH,), 3.96(6H,m,-N(CH,),) 3.23(1H,dd,-
CH,),3.75(1H,dd,-CH,),5.82(1H,m,-
CH),7.2(2H,dd,Ar-H),7.25(2H,dd,Ar-H), 8.06
(1H,smAr-H),7.91(2H,m,Py-H), 8.90(2H,m,Py-H),
8.15 (1H,s,-OH) MS(ESI): m/z = 559[M+]

(6) 2,4-Dibromo-6-[1-isonicotinoyl-5-(4-
methoxyphenyl)-4,5-dihydr o- 1H-pyrazol-3-yl]-3-
methylphenol (3f)

IR(KBr)em? 3500(-OH str.), 3030(C-H str.),
2902(C-H str.),1655 (C=0 str.), 1590(C=N),
1586(C=C), 1375(C-O-C), 610(C-Br), 1H-
NMR(CDCI,) éppm: 2.42(3H,s,-CH,,), 3.86(3H,s,-
OCH,) 3.03 (1H,dd,-CHa), 3.59(1H,dd,-
CH,),5.81(1H,m,-CH),7.07(2H,dd,Ar-H), 6.69
(2H,dd,Ar-H),8.06(1H,sm, Ar- H),7.82 (2H,m,Py-H),
8.85(2H, m, Py-H), 8.2 (1H,s,-OH) MS(ESI): m/z=
546 [M+]

(7) 2,4-Dibromo-6-[5-(3,4-dimethoxyphenyl)-1-
isonicotinoyl-4,5- dihydro-1H-pyrazol-3-yl]-3-
methylphenal (3g)

IR(KBr)em13480(-OH str.), 3025(C-H str.),
2890(C-H str.),1640(C=0 str.), 1590(C=N),
1575(C=C), 1378(C-0O-C), 615(C-Br), 1H-
NMR(CDCI,)éppm: 2.45(3H,s,-CH,), 3.96(6H,m,-
O(CH,),), 3.08(1H,dd,-CH),3.65(1H,dd,-
CH,),5.86(1H,m,-CH),  6.86(3H,m,  Ar-
H),7.91(2H,m,Py-H), 8.92 (2H, m, Py-H),8.5(1H,s.-
OH) MS(ESI): m/z=576[M+]

(8) 2,4-Dibromo-6-[1-isonicotinoyl-5-(2-
nitrophenyl)-4,5-dihydro-1H- pyrazol-3-yl]-3-
methylphenol (3h)

Yield: 55%, M. P.: 115°C; TLC Rf value: 0.32;
Solvent system: Hexane: Ethyl acetate, (6:4);1H-
NMR(CDCI,) ppm: 2.62(3H,s,-CH,,), 3.24 (1H,dd,-
CH), 3.59(1H,dd,-CH,), 5.81(1H,m,-CH), 7.20-
7.86(5H,m, Ar-H),7.91(2H,m,Py-H), 8.90 (2H, m, Py-
H), 8.34 (1H,s,-OH) IR(KBr)cmt 3472(-OH str.),
3020(C-H str.), 2880(C-H str.),1665(C=0 str.),
1590(C=N), 1545(C=C), 1530(N=0), 680(C-Br)
MS(ESI): m/iz=561[M+]

(9) 2,4-Dibromo-6-[1-isonicotinoyl-5-(3-
nitrophenyl)-4,5-dihydr o-1H- pyrazol-3 yl]-3-
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methylphenal (3i)

IR(KBr)emr! 3497(-OH str.), 3030(C-H str.),
2890(C-H str.), 1650(C=0 str.), 1590(C=N),

= Fyl| Peper
1585(C=C), 1395(C-O-C), 690(C-Br), 1H-
NMR(CDCI,)dppm: 2.64(3H,s,-CH,), 3.26 (1H,dd,-
CH), 3.58(1H,dd,-CH,), 5.82(1H,m,-CH), 7.18-

TABLE 2: Antimicrobial screening resultsof compounds 3a-j

Antibacterial activity (%)

Antifungal activity (%)

Comp. R ) ) .
S.aureus S.epider E.Coli P.aerug A.niger

3a CeHs. 83 42 35 81 51
3b 3-Br-CgHs- 63 66 89 83 65
3c 2-Cl-CgH.- 70 34 92 75 20
3d 4-Cl-CgH,- 81 91 72 92 81
3e 3-N(CH3).CeHy4- 6-0 72 65 83 65
3f 4-OCH3-CgH,- 77 55 73 55 61
39 3,4-di OCH;3 C¢H,- 64 75 85 71 45
3h 2-NO,-CgHy- 69 47 39 62 75
3i 3-NO, -CgHy- 44 62 72 75 38
3 3-OCeH5-CeH.- 88 64 55 36 51

Cipro. - 100 100 100 100 -

Greseo. 100

S.aureus- Streptococcusaureus, S.epidermis- Streptococcus epider mis, E.Coli- Escherichia Coli, P.aer ug- Pseudomonas aer uginosa,
A.niger- Aspergillus niger, Cipro- Ciprofloxacin, Greseo.- Griseofulvin

7.84(5H,m, Ar-H),7.88(2H,m,Py-H), 8.85 (2H, m, Py-
H), 8.36 (1H,s,-OH) MS(ESI): m/z=561[M+]
(10) 2,4-Dibromo-6-[1-isonicotinoyl-5-(3-
phenoxyphenyl)-4,5-dihydr o-1H-pyrazol-3-yl]-3-
methylphenal (3j)

IR(KBr)emrt 3515(-OH str.),3029(C-H str.),
2890(C-H str.),1650(C=0 str.), 1590(C=N),
1585(C=C), 1395(C-0O-C), 590(C-Br), 1H-
NMR(CDCI,) sppm: 2.52(3H,s,-CH,), 3.23 (1H,dd,-
CH), 3.55(1H,dd,-CH,), 5.75(1H,m,-CH), 6.74-
7.13(5H,m,Ar-H), 7.20-7.43(5H,m,Ar-H),
7.90(2H,m,Py-H), 8.92 (2H, m, Py-H), 8.4(1H,s-
OH), MS(ESI): m/z=608[M+]

RESULTSAND DISCUSSION

N-substituted pyrazolines (3a-3j) havebeen syn-
thesized by thereaction of (2E)-1-(3,5-dibromo-2-hy-
droxy-4-methyl phenyl)-3-phenyl prop-2-en-1-ones
(2a-2)) with pyridine-4-carbohydrazidein acetic acid
inreflux conditionto get thedesired product with 60to
77% of good yield. The structuresof compoundsare
confirmed by IR, NMR and Mass spectrd dataanaly-
ss. Fromtheresultsof antimicrobial data, compounds

(3c) and (3d) were active and compounds (3e) and
(3g) weremoderately active against selected bacteria
strains. While (3¢),(3d) and (3h) areshown good ac-
tivity against fungi strain A.niger. From the structure
activity rdationship table, wefound that phenyl ring sub-
stituted with chloro(3c, 3d) had shown anexcellent re-
sult compare to standard drug Ciprofloxacin and
Griseofulvin a concentration of 40ug/ml.

CONCLUSION

Fromtheantimicrobial data, itisworthwhileto say
that, newly synthesized N-substituted pyrazoline de-
rivativesare showing good to moderateactivity against
bacterial and fungi strains From the structure activity
rel ationshi p tabl eand the resultswefound that, hal ogen
substituted phenyl rings shows good activity ascom-
pareto other functiond groups. Thisresultsgiveusini-
tiative to synthesize more compounds with different
hal ogen substitution on the phenyl ring with different
position, which may becomegood to excellent antimi-
crobia agents.
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