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ABSTRACT

The newly synthesized pyrazoline derivatives exhibited moderate to good
antimicrobial activity respect to standard drugs. In present investigation,
we report the synthesis of N-acetyl pyrazolinesfrom chalconesand hydra-
zine hydrate using acetic acid for the reaction. These synthesized com-
pounds were characterized on the basis of IR, HNMR, Mass spectro-
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scopic data. All synthesized new N-acetyl pyrazoline derivatives were
screed for antibacterial and antifungal activity against different strains as
compare to standard drugs Ciprofloxacin and Griseofulvin. Compound 3c
and 3d were found to be active against selected antibacterial and antifun-

gal strains. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

The massive use of antibacterial drugs by man-
kind leads to amajor problem i.e. drug resistance.
Theemergenceof thedrug resistancefor mgor classes
of antibacteria drugsisrecognized by WHO and this
became challengefor medicinal chemist to develop
new cassof antimicrobid agents. Withincreasingnum-
ber of cases of pathogenic infection which suppress
theimmune system of human, medicina chemist de-
cided to move towards synthesis of small and novel
molecule. Bromo acetophenone nucleushasreceived
remarkableattention in medicina science. Thereare
many reports published in variousjournasregarding
the derivatives of bromoacetophenone derivatives
possess as antibacterial¥, anticancer!?, anti-HIV#,
anti-leishmanid etc. Theinterestinresearchfor chal-

coneby synthetic and medicina chemist hasbeen sub-
ject of reason dueto itsease of synthesis, and variety
of pharmacologica activities®. Claisen-Schmidt con-
densation reaction isused for the synthesis of chal-
cone. Chalconesareintermediatefor synthesisof vari-
ous heterocycleslikepyridine, pyrimidine, pyrazoline,
isooxazoline, flavanoid, benzodiazepine, indazole,
azetidinoneetc. Pyrazolineand itsderivativesare as-
sociated with diverse chemical and pharmacol ogical
propertiessuch asantimicrobial®, herbicidal!”, insec-
ticidal, anti-inflammatory!®, anticonvul sant!®, antitu-
mor*?, anti-oxidant etc. As far as the different
pyrazolineisomers are concerned 2-pyrazoline de-
rivatives have became the most frequently studied
pyrazoline. Theimportant featuresrel ated to pharma
cologicd activitiesof cha coneand pyrazolineand with
our ongoing research strategy inthefield of antimi-
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crobia agents, we have undertaken the synthesis of
chal cone and pyrazoline derivatives. From extensive
literature survey we have identified that 1-(3,5-
dibromo-2-hydroxy-4 methyl phenyl) ethanone and
itsderivativesare associated with many diversethera-
peutic activity henceitisworthwhileto salect asnucleus
and synthesized antimicrobial activity and dueto that,
we have sdlected as nucleus and synthesi zed cha cones
and itsN-acetyl pyrazolinederivatives.

MATERIALAND METHODS

The mdting pointswere determined in open capil-
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lary tubesand are uncorrected.

IR spectra were recorded on Shimadzu FT-IR-
8400 spectrophotometer using KBr disc and *H NMR
spectrain DMSO- d, orin CDCI, (Chemica shiftiné
ppm) on Bruker spectrometer (400 MHZz) usng TMS
asaninterna standard. Theresultsarein good agree-
ment with the Structureassgned. Thepurity of dl com-
poundswas checked by thin layer chromatography us-
ing TLC platesof silicagd (E. Merck G254) using.

Ethyl acetate: Hexane solvent system (7:3). Physi-
cal Constantsand Spectral dataof synthesized com-
pounds (3a-3)) arerecorded inTABLE—-1and 2re-

Spectively.

(3a-3)) o/>\

Reaction condition: (1) substituted aldehyde, 40% K OH, 25°C, 18hrs, (R=different substitution.) (2) hydrazine hydrate,

acetic acid, reflux, 6hrs

TABLE 1: Physcal congtants6-(1-acetyl-4-susbtituted phenyl-4,5-dihydr o-1H-pyr azol-3-yl)-2,4-dibr omo-3-methylphenol

(3a-3))

Sr No. Compound Name R Molecular Formula Molecular Weight Yield Melting Point Ry
1 3a CeHs- CigH16BIN,0; 452 71% 220°C 0.54
2 3b 3-Br- CgHy- CigH15BrsN,0O, 531 59% 190°C 0.55
3 3c 2-Cl-CgHy- CisH15CIBRN,0, 486 64% 160°C 0.57
4 3d 4-Cl-CgH,- CisH15Br,CIN,0O, 486 68% 198°C 0.53
5 3e 4-N(CH3),-CeHs-  CpoH21BroN3zO, 495 64% 154°C 0.68
6 3f 4-OCH3-CgH, C19H18BraN,0O3 482 77% 140°C 0.74
7 3g 3,4-OCH3-CgH,  CyoH2BIrN>O,4 512 62% 170°C 0.48
8 3h 2-NO,-CgHy- C1gH15BraNzO4 497 55% 182°C 0.32
9 3i 3-NO,-CgHy- CisH15Br2NzO4 497 61% 198°C 0.36
10 3j 4-OH-CgH,- CisH16Br2N,O3 468 72% 167°C 0.57

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

Toawdl stirred solution of 1-(3,5-dibromo-2-hy-

droxy-4 methyl phenyl) ethanone (1) (0.01 mol) and
substituted a dehyde (0.01 mol) in ethanol (25 ml), 40%

K OH solution was added till the solution become ba-
sic. Thereaction mixturewasstirred for 24 hrsat 25°C.
Completion of reactionwasmonitored by TLC. Reac-
tion masswas poured onto crushedice, acidified using
concentrated HCI. The product wasfiltered, driedin
vacuo and crystallized using an appropriate solvent.
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General procedurefor synthesisof 6-(1-acetyl-4-
susbtituted phenyl-4,5-dihydr o-1H-pyrazol-3-yl)-
2,4-dibromo-3-methylphenal (3a-3))

Toasolution of 2a-2j (0.01mol) in 25 ml ethanol,
hydrazine hydrate (0.01mol) and glacial acetic acid

(10 ml) were added and refluxed for 8 hrs. Comple-
tion of reaction wasmonitored by TLC. Thereaction
masswas poured onto crushed ice, filtered the prod-
uct, driedin vacuo and crystallized using an appropri-
ate solvent.

TABLE 2: Spectroscopic data of 6-(1-acetyl-4-sushtituted phenyl-4,5-dihydr o-1H-pyr azol-3-yl)-2,4-dibr omo-3-methylphenol
(3a-3))

o Compound Rk Br) v(em) 'H NMR (3ppm)
1 3a 1670 (C=0 str.), 2.32(3H,s,-COCH3), 2.82(3H,s, Ar-CH3), 4.15(1H,dd,pyrazoline-CH2),

1605 (C=N Str.),
1517 (C=C Sir.), 760(C-Br)

4.28(1H, dd, pyrazoline -CHa), 4.35(1H,dd,-CHb),
6.92-7.31(5H,m,Ar-H), 8.06(1H,s, Ar-H)

2 3b 1668(C=0 Str.), 2.32(3H,s,-COCHB3), 2.82(3H,s-Ar-CH3), 4.11(1H,dd,-CH),
1608(C=N Str.), 4.28(1H, dd, -CHa), 4.35(1H,dd,-CHb), 7.22(1H,m,Ar-H),
1518 (C=C Str.), 760 (C-Br)  7.32(1H,m,Ar-H), 7.30(1H,m,Ar-H), 7.40(1H,m,Ar-H), 8.06(1H,s,Ar-H)

3 3 1661 (C=0 Str.), 1605 (C=N), 2.82(3H, s, Ar-CH3), 8.01(1H, s,Ar-H), 2.332(3H,s,-COCH3),
1520 (C=C Str.), 4.53(1H,dd,-CHa), 4.60(1H,dd, -CHDb), 4.56(1H, dd,-CH),6.84(1, dd,Ar-H),
749 (C-Cl), 760(C-Br) 7.13(1H, dd, Ar-H), 6.99(1H, qd, Ar-H), 7.36(1H, dd, Ar-H)

4 3d 1661 (C=0 Str.), 2.82(3H, s, Ar-CH3), 8.06(1H, s, Ar-H), 2.32(3H,s,-COCH3),
1605 (C=N), 4.28(1H, dd, -CHa), 4.35(1H, dd, -CHb), 4.15(1H, dd,-CH),
1520 (C=C Str.), 760(C-Br) 7.41(2H, dd, Ar-H), 7.18(2H,dd,Ar-H)

5 3e 1665 (C=0 Str.), 2.82(3H, s, Ar-CH3), 8.06(1H, s, Ar-H), 2.32(3H, s, -COCH3),
1609(C=N Str.), 4.28(1H, dd, -CHa), 4.35(1H,dd, -CHb), 4.15(1H,dd,-CH),
1518 (C=C Str.), 760(C-Br) 6.72(2H,dd, Ar-H), 6.82(2H, dd, Ar-H), 2.90(6H, s, -N(CHs),)

6 3f 1669 (C=0 Str.), 2.82(3H,s,Ar-CH3), 8.06(1H,s, Ar-H), 2.32(3H,s,-COCH3),
1607(C=N Str.), 4.28(1H,dd,-CHa), 4.35(1h,dd,-CHb), 4.15(1H,dd, -CH), 6.96(2H, dd, Ar-H),
1510 (C=C), 1100(C-0) 7.12(2H, dd, Ar-H), 3.73(3H, s, -OCH3)

7 3g 1669 (C=0 Str.), 2.82(3H,s,A r-CH3), 8.06(1H,s,Ar-H), 2.32(3H,s,-COCH3),
1607(C=N Str.), 4.28(1H,dd,-CHa), 4.35(1H,dd,-CHb), 4.15(1H, dd,-CH), 3.82(6H, s, -OCH3),
1510 (C=C), 1100(C-0) 6.23(1H,d,Ar-H), 6.51(1H,dd,Ar-H), 6.73(1H,dd,Ar-H)

8 3h 1669 (C=0 Str.), 2.82(3H,s,Ar-CH3), 2.32(3H,s,-COCH3), 8.08(1H,s,Ar-H),
1607(C=N Str.), 4.40(1H,dd,-CHa), 4.47(1H,dd,-CHDb), 4.58(1H, dd, -CH), 6.98(1H,dd,Ar-H),
1510 (C=Cv), 1100(-NO2) 7.49(1Htd,Ar-H), 7.20(1H,td,Ar-H), 7.88(1H,dd,Ar-H)

9 3i 1669 (C=0 Str.), 2.82(3H,s,Ar-CH3), 2.32(3H,s,-COCH3), 4.28(1H,dd-CHa),
1607(C=N Str.), 4.35(1H,dd,-CHb), 4.26(1H,m,-CH), 8.06(1H,s, Ar-H), 7.73(1H,t,Ar-H),
1510 (C=C), 1100(-NO2)  7.64(1H,qd,Ar-H), 7.48(1H,dd,Ar-H), 7.79(1H,qd,Ar-H)

10 3 3400-3600(-OH), 2.82(3H,s,Ar-CH3), 8.06(1H,s,Ar-H), 2.32(3H,s,-COCH3),

1669 (C=0 Str.), 4.25(1H,dd,-CHa),4.35(1H,dd,-CHb), 4.15(1H,dd,-CH), 9.32(1H,s,-OH),
1607(C=N Str.), 1510 (C=C) 6.67(2H,dd,Ar-H), 7.10(2H,dd,Ar-H)
Note : s (singlet), d(doublet),dd(double doublet), gd (quarteret of doublet), td(triplet of doublet), m(multiplet), Ar (Aryl)

Antimicrobial activity

RESULTSAND DISCUSSION

Theantimicrobial activity was assay by using the
disc diffuson method. Newly synthesized compounds
werescreenedinvitrofor their antimicrobial activity
against four bacterial strains such Saphylococcus

N-acetyl pyrazolineshave been synthesized by the
reaction of (2E)-1-(3,5-dibromo-2-hydroxy-4-
methyl phenyl)-3-phenyl prop-2-en-1-ones (2a-2j) with

epidermidis, Saphylococcus aureus, Escherichia
coli, Pseudomonas aeruginosa and fungi strain As-
pergillusniger at 40 ug/mL concentration. Standard
drugslikeCiprofloxacin and Griseofulvin wereused for
the comparison purpose. Theobtained resultsfor com-
pounds 3a-3j arerecorded TABLE 3.

hydrazine hydrate and acetic acid with 60 to 77% of
good yield. N-acetyl pyrazolines having high melting
points. Thestructure of compounds are confirmed by
IR, NMR and Mass spectral dataanalysis. Fromthe
resultsof antimicrobid data, compounds3cand 3dwere
activeand compounds 3eand 3g were moderately ac-
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tive against selected bacteria strains. While3c,3d and
3hareshown good activity against fungi strain A.niger.
Fromthestructureactivity relationship table, wefound
that phenyl ring substituted with chloro(3c) and
flouro(3d) had shown an excellent result compareto
standard drug Ciprofloxacin and Griseofulvin at con-
centration of 40ug/ml.

TABLE 3: Antimicrobial screening resultsof compounds
3ar

Zone of inhibition in mm

Antifungal
activity %
(%) activity

Antibacterial
activity (%)

Compound o 5
No. R w O 4
3 E 5 £
= & O ¥ Aniger
v & B
%) o
3a CeHs- 85 42 35 79 50
3b 3-Br CeHy- 65 65 88 82 64
3c 2-Cl-CgH,- 72 35 97 77 100
ad 4-Cl-CgHy4- 79 9 74 94 83
3e 3-N(CH3),-CeHs,- 63 72 60 86 63
3f 4-OCH3-CgHy4- 78 52 72 53 67
39 3,4-di OCH3-CgHy- 65 70 85 77 50
3h 2-NO»-CgH,- 68 46 38 62 83
3i 3-NO; -CgHy- 42 59 72 75 38
K] 4-OH-CgH,- 88 64 59 36 54
Ciprofloxacin - 100 100 100 100 -
Greseofulvin - 100

CONCLUSION

Fromtheantimicrobid results, it worthwhileto say
that, newly synthes zed pyrazolineare showing good to
moderateactivity agang bacterid andfungi gransFrom
thestructureactivity relationship tableand theresults

—= Pyl Peper

wefound that, hal ogen substituted phenyl ringsshows
good activity ascompareto other functional groups.
Thisdatagive usideato synthes zed more compounds
with different hal ogen substitution on the phenyl ring
with different position, which may becomegood to ex-
cdlent antimicrobid agents.
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