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ABSTRACT

A series of 10 new N-acetyl pyrazolines (3a-3j) were synthesized from different chalcones of 5-(3-chloro-4-
fluorophenyl) furan-2-carbaldehyde with hydrazine hydrate and acetic acid. The chemical structures of these
compounds were confirmed by means of 'H NMR, IR and mass analyses. Newly synthesized compourets w
screened in-vitro for their antimicrobial activitsggainst varieties of bacterial strains such Stapindcus
epidermidis, Staphylococcus aureus, Escherichiastudomonas aeruginosa and fungi strain Adpergiiger at
40 pg/mL. The resulted of compounds shown that chleovd ffouro substituted pyrazoline derivatives areveing
quite well activity as compare to the other funeéibgroups.
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INTRODUCTION

Infectious diseases caused by bacteria, fungi ahdr @arasite are major threat for health of mashkiwith
availability of number of drugs in market, the pih is not solved but hastily increases with vasicases of multi
drug resistance parasites, bacteria and fungi. tAisdbecomes major threat to health of humankinddwoade. So
to come out from this budding problem, scientifamonunity all over the world are trying to discotbe new
affordable and more active compounds which mayscadk barrier and rapidly reach to the drug stagase
scientific community is trying to make compound$iiet are novel in terms of current available dragd mode of
action. While another community is trying to impeothe activity of existing drug scaffold, which mayhance the
activity from the parental drug.

1,3-diaryl prop-2-en-1-one very well known as Cbale, is the molecule which was known from many desalue
to its wide range of biological activities suchaagimicrobial[1], anti-inflammatory[2], analgesi¢[&antiplatelet[4],
antiulcerative[5], antimalarial[6], anticancer[#ntiviral[8], antileishmanial[9], antioxidant[10§ntitubercular[11],
antihyperglycemic[12], immunomodulatory[13], chealicmediators release inhibitors [14], leukotrienet B
inhibitors [15], tyrosinase inhibitors [16] anddake reductase inhibitors [17] activities. Chalshelongs to
falvanoid family and present in various plant specsuch as fruits, vegetables, spices, tea etalc@tes are
intermediate for the synthesis of number of hetgles for eg. pyridine, pyrimidine, pyrazoline, @s@zoline,
flavanoid, benzodiazepine, indazole, azetidinonéchvtalso shown various pharmacological activiti€halcone
exist as either E or Z isomer, but E isomer is nstable form and consequently major chalcone aietexd as E
isomer. Pyrazoline derivative study has been aldpirg field within the realm of heterocyclic chestiy for the
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part several decades because of its ease of sigjthndde range of chemical reactivity and broadcspen of
biological activity such as Pyrazole derivativeyéndeen reported to possess diverse biologicalites such as
antimicrobial [18, 19], antibacterial [20,21], dotigal [22, 23], herbicidal [24], insecticidal [25nti-inflammatory
[26-28], anticonvulsant [29], antitumor [30], aotkidant [31,32]

Flourine is the smallest atom than any other haloggries atom. In enzyme receptor interaction,rif@atom
easily interact next to hydrogen. The introductafnfluorine in the compound also increase the lipalubility
which increase the trasport of drug and make ehabswrption in vivo. The strong electron withdragiinductive
effect also Fluorine has been incorporated intth kreown antibiotic molecule i.e. flouroquinolonBue to all this
reason we choose flouro substitution in our stanagerial. In this report we synthesized 10 chadsoly taking 5-
(3-chloro-4-fluorophenyl)furan-2-carbaldehyde withrious acetophenones. And further derivatized tlirem N-
acetyl pyrazoline with use of hydrazine hydrate aacktic acid. The starting compound 5-(3-chloro-4-
fluorophenyl)furan-2-carbaldehyde (1) was synthesiby the reaction of diazotized solution of 3-cbid-flouro
aniline and furfural.

MATERIALSAND METHODS

The melting points were determined in open capillfubes and are uncorrected. IR spectra were redoath
Shimadzu FT-IR-8400 spectrophotometer using KBc disd"H NMR spectra in DMSO-glor in CDC} (Chemical
shift in 8 ppm) on Bruker spectrometer (400 MHz) using TMSaasinternal standard. The results are in good
agreement with the structure assigned. The pufitgllocompounds was checked by thin layer chromatoigy
using TLC plates of silica gel (E.Merck G254) usingthyl acetate : Hexane solvent system (7:3). iehlys
Constants and Spectral data of synthesized compd@ad3)) are recorded in Table — 1 and 2 respalgtiv

General procedurefor synthesis of (2E)-3-[5-(3-chlor o-4-fluor ophenyl)-2-furyl]-1-substituted phenyl prop-2-
en-1-ones (2a-2))

To a well stirred solution of 5-(3-chloro-4-fluodognyl) furan-2-carbaldehyde (1) (0.01 mole) andsttiied
acetophenones (0.01 mole) in ethanol (25 ml), 40@HKsolution was added till the solution become daghe
reaction mixture was stirred for 24 hrs af@5Completion of reaction was monitored by TLC. &&m mass was
poured onto crushed ice, acidified using conceatratiCl and filtered the precipitate and crystatizeom
appropriate solvent.

General procedurefor synthesis 1-acetyl-4-[5-(3-chlor o-4-fluor ophenyl)-2-furyl]-3-substituted phenyl-4,5-
dihydro-1H-pyrazoles (3a-3j)

To a solution of 2a-2j(0.01mole) in 25 ml etharfoldrazine hydrate (0.01mole) and glacial acetid &0 ml) was
added and refluxed for 8 hrs. Completion of reactias monitored by TLC. The reaction mass was gborgo
crushed ice and the filtered the product, driedaouo and crystallized using an appropriate solvent

Cl

Q) cl (2a-2))

Step-1 R-CsH,-COCH3, 40% NaOH, 24°C, 18 hrs
Step-2 Hydrazine hydrate, glacial acetic acid, reflux, 6 hrs
R = different substituion

SCHEME -1

966
Pelagia Research Library



Nirav M. Shah et al

Der Chemica Sinica, 2012, 3(4):965-969

Antimicrobial activity
The antimicrobial activity was assay by using thecdiffusion method. Newly synthesized compoundsren

screenedin vitro for their antimicrobial activity against four bed@l strains, i.e. two gram +ve baceteria

Staphylococcus epidermidis and  Staphylococcus aureus and two gram —ve bacterigscherichia coli and
Pseudomonas aeruginosa and fungi strairAspergillus niger. Standard drug Cephalexin and Greseofulvare used
for the comparison purpose. The obtained resuttsdmpounds 3a-3j are recorded Table 3.

TABLE-1 Physical constants 1-acetyl-4-[5-(3-chlor o-4-fluor ophenyl)-2-furyl substituted phenyl-4,5-dihydro-1H-pyrazoles (3a-3j)

Sr No. | Number of Comp. R l\gglrerﬁﬂlg thlaioglht Yield Mdt'(gg)Pomt Ry

1 3a H Co1H1CIFN,O;, 382 78% 167 0.54
2 3b 4-Cl CiH1sCLFN,O, 417 68% 177 0.55
3 3c 2-Cl- 021H15C|2FN202 417 65% 182 0.57
4 3d 3-Cl CH1sClLFN,O, 417 74% 189 0.53
5 3e 4-OCH; CxH1sCIFN,O3 413 78% 190 0.69
6 3f 4-CH; CpH1sCIFN, O, 397 70% 175 0.74
7 39 4-F C2H1sCIFN20, 401 62% 172 0.44
8 3h 2-Br CmHﬂBI’ClFNzOz 462 81% 182 0.32

9 3i 4-OH CxH16CIFN,O, 399 75% 197 0.36
10 3j 2- NH, CxH17CIFN;O, 398 70% 163 0.57

TABLE-2 Spectroscopic data of 1-acetyl-4-[5-(3-chlor o-4-fluor ophenyl)-2-furyl]-3-substituted phenyl-4,5-dihydr o-1H-pyrazoles (3a-3j)

Compound

No.

IR(KBr) v(cm™)

'H NMR (6ppm)

3a

1670 (C=0 Str.), 1605 (C=N Str.
1517 (C=C Str), 749 (C—Cl)
680(C-F)

, 2.36(3H,s,-COCH), 3.32(1H,dd, B, 3.72(1H,dd, i), 5.60(1H,dd,pyrazoline ring
, H),6.48(1H,d,furan-H), 7.06(1H,d,furan-H), 7.05(&iH,Ar-H), 7.15(1H,d,Ar-H),
7.22(1H,s,Ar-H), 7.25-7.90(5H, m, Ar-H)

3b

1660(C=0 Str.), 1610(C=N Str.
1522 (C=C Str), 755 (C—Cl)
682(C-F)

, 2.36(3H,s,-COCH), 3.32(1H,dd, B, 3.72(1H,dd, k), 5.60(1H,dd,pyrazoline ring
, H),6.48(1H,d,furan-H), 7.06(1H,d,furan-H), 7.05(&iH,Ar-H), 7.15(1H,d,Ar-H),
7.22(1H,s,Ar-H), 7.48(2H,d,Ar-H), 7.90(2H,d,Ar-H)

3c

1662(C=0 Str.), 1610(C=N Str.
1525 (C=C Str), 745 (C—Cl)
684(C-F)

, 2.36(3H,s,-COCH), 3.32(1H,dd, B, 3.72(1H,dd, 5, 5.60(1H,dd,pyrazoline ring
, H),6.48(1H,d,furan-H), 7.06(1H,d,furan-H), 7.05(&iH,Ar-H), 7.15(1H,d,Ar-H),
7.22(1H,s,Ar-H), 7.25-7.90(4H, m, Ar-H)

3d

1667(C=0 Str.), 1608(C=N Str.
1520 (C=C Str), 749 (C~Cl)
680(C-F)

, 2.36(3H,s,-COCHh), 3.32(1H,dd, B, 3.72(1H,dd, k), 5.60(1H,dd,pyrazoline ring
, H),6.48(1H,d,furan-H), 7.06(1H,d,furan-H), 7.05(&iH,Ar-H), 7.15(1H,d,Ar-H),
7.22(1H,s,Ar-H), 7.25-7.90(4H, m, Ar-H)

3e

1670 (C=0 Str.), 1602(C=N Str.
1518 (C=C Str.), 1205 (C-O-(
Str.), 749 (C~Cl), 681(C-F)

2.36(3H,s,-COCH), 3.32(1H,dd, H), 3.72(1H,dd, k), 4.40(3H, s, -OC¥),
! 5.60(1H,dd, pyrazoline ring H), 6.48(1H,d, furan-8)80(2H,d, Ar-H)
[ 7.06(1H,d, furan-H), 7.05(1H,dd, Ar-H), 7.15(1HAr-H), 7.22(1H,s, Ar-H),

3f

1669 (C=0O Str.), 1602(C=N Str.
1515(C=C Str.), 743 (C-Cl)
684(C-F)

8.22(2H,d,Ar-H)

2.22(3H,s,Ar-CH), 2.36(3H,s,-COCH), 3.32(1H,dd, B, 3.72(1H,dd, H),
'5.60(1H,dd,pyrazoline  ring  H),6.48(1H,d,furan-H), .06(1H,d,furan-H),
' 7.05(1H,dd,Ar-H),  7.15(1H,d,Ar-H),  7.22(1H,s,Ar-H), 7.38(2H,d,Ar-H),

7.97(2H,d,Ar-H)

39

1663 (C=0 Str.), 1600 (C=N Str.
1525 (C=C Str.), 749 (C-Cl), 68
(C-F)

, 2.36(3H,s,-COCH), 3.32(1H,dd, B, 3.72(1H,dd, i), 5.60(1H,dd,pyrazoline ring
D H),6.48(1H,d,furan-H), 7.06(1H,d,furan-H), 7.05(diH,Ar-H), 7.15(1H,d,Ar-H),
7.15-7.55(4H, m, Ar-H)

3h

1670(C=0 Str), 1608 (C=N Str.
1518 (C=C Str.), 760(C-Br), 74
(C-CI),683(C-F)

, 2.36(3H,s,-COCHh), 3.32(1H,dd, B, 3.72(1H,dd, k), 5.60(1H,dd,pyrazoline ring
D H),6.48(1H,d,furan-H), 7.06(1H,d, furan-H), 7.05(iH,Ar-H), 7.15(1H,d,Ar-H),
7.22(1H,s,A-H), 7.25-7.87(4H,m,A-H)

3i

36003400 (—OH Str.), 1661(C=
Str.), 1603 (C=N Str.), 1518 (C=
Str.), 749 (C—Cl), 680(C-F)

D2.36(3H,s,-COCH), 3.32(1H,dd, B, 3.72(1H,dd, ), 5.60(1H,dd,pyrazoline ring
C H),6.48(1H,d,furan-H), 7.06(1H,d,furan-H), 7.05(tid,Ar-H), 7.15(1H,d,Ar-H),

10

3

3600-3400 (-NW Str.), 1668
(C=0 Str.), 1602(C=N Str.), 151

7.17(2H,d,Ar-H), 7.22(1H,s,Ar-H), 7.97(2H,d,Ar-H9,25(1H,s,br,-OH)
2.36(3H,s,-COCH), 3.32(1H,dd, H), 3.72(1H,dd, k), 5.20(2H,br, -NH)
5 5.60(1H,dd,pyrazoline ring H),6.48(1H,d,furan-H), .06(1H,d, furan-H),

(C=C Str.), 749 (C—Cl), 685(C-F)

7.05(1H,dd,Ar-H), 7.15(1H,d,Ar-H), 7.22(1H,s,Ar-H),25-7.87(4H,m, Ar-H)
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Table 3 Antimicrobial screening results of 1-acetyl-4-[5-(3-chlor o-4-fluor ophenyl)-2-furyl]-3-substituted phenyl-4,5-dihydro-1H-

pyrazoles (3a-3j)
Zone of inhibiton(in mm)
Antifungal
Compound No. R Antibacterial activity activity
(%) Activity
S aureus | Sepidermiss | E.Coli | P.aeruginosa A.niger
3a CeHs- 72 41 32 71 60
3b 4-Cl-GsHg- 54 69 89 84 72
3c 2-Cl-CeHs- 77 37 81 77 78
3d 3-Cl-CgH4- 80 85 72 82 83
3e 4-OCH;-CgHa- 58 78 63 86 63
3f 4-CHs-CsHa- 71 59 74 68 67
3g 4-F-GH,- 70 71 89 72 70
3h 2-Br-CeHs- 69 47 61 66 63
3i 4-OH-CgH,- 50 54 79 61 68
3 4-NHp-CsHg- 81 68 5C 3¢ 64
Cephalexin - 100 100 100 100 -
Griseofulvin - - - - - 100

RESULTSAND DISCUSSION

N-acetyl pyrazolines compounds (3a-3j) have beenthggized by the reaction of (2E)-3-[5-(3-chloro-4-
fluorophenyl)-2-furyl]-1-substituted phenyl prope&-1-ones (2a-2jyith hydrazine hydrate and acetic acid with 60
to 80% of good yield. The structure of 3a-3j compaa!is confirmed by IR'HNMR and Mass spectral data
analysis. From the results of antimicrobial da@mnpounds 3c, 3d and 3g were showing excellent e&gainst
selected gram positive and negative bacterialr&tras compare to standard drug cephalexin, whjl8t3e8e and 3f
were moderately active against selected bactergihs as compare to standard drug. While 3c, 8d3arnwere also
shown excellent activity against fungi strékmiger as compare to standard drug griseofulvin. Fromsthacture
activity relationship table, we find that phenylgisubstituted with chloro (3c) and flouro (3gkhbwn an excellent
result compare to standard drug cephalexin atla std0ug/ml.

CONCLUSION

From the antimicrobial results, it worthwhile toysthat, newly synthesized pyrazoline derivatives showing
moderate to good activity against bacterial andyifgtrains. From the structure activity relatiomskable and the
results we found that, phenyl rings substitutechwtiloro and flouro 2,3 and 4 position will showogoactivity as
compare to other functional groups. From the olehidata for the newly synthesized pyrazoline dériga we

conclude on that with presence of halogen substitut pyrazoline derivative will show excellenttemicrobial

activity. And will give us path to synthesize manember of compounds with variations of halogen stiti®n on

different ring, which may hope to give a betterimitrobial compound in the true sense.
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