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ABSTRACT

A series of new pyrazoline carbothioamides beafimgn moiety were synthesized by simple one pateohare.
The method involves base catalyzed cyclocondensagiaction of chalconeda-e and thiosemicarbazid@ in
ethanol under optimum temperature. The reactiotdgi the title compounds 5-aryl-3-(furan-2-yl)-4lswydro-1H-
pyrazole-1-carbothioamide8a-e in excellent yields. The synthesized new compowele characterized by
spectral studies and elemental analysis, and weatuated in vitro for their antifungal susceptilyli
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INTRODUCTION

Five membered heterocyclic compounds, in particplaazoles and their derivatives were treated asngortant
class of compounds in synthetic organic and phaeotézal chemistry. Pyrazoles and their analoguesewe
considered as useful synthons for the constructfdnoactive molecules. The exploitation of simpielecules such
asa, p-unsaturated carbonyl compounds to biologicallyepbheterocycles is a worthwhile contribution iiganmic
synthesis [1,2]a,B-unsaturated ketones forms the central core forctrestruction of pharmaceutically important
molecules such as benzothiazepine [3-5] and pyire[6-8]. The usual methods employed for the tsysis of
pyrazolines are 1,3-dipolar cycloaddition of nériimines to alkene [9], cyclocondensation opfp-unsaturated
carbonyl with phenyl hydrazine [10].

Pyrazolines are known to possess inhibition agéimssin spindle protein (KSP) and neuronal nitskéde synthase
(nNOS) an indicative of potential neuroprotectiveperties [11], antiproliferative activity againBtCF-7 with
IC50 of 0.08 IM and potent inhibitory activity inmor growth inhibition [12] and antidepressant [p8)perties.

In view of the diverse synthetic and biological bggtions associated with the pyrazolines, we mereport the
synthesis of a series of novel pyrazoline carbatioles by an easy and accessible procedure amesthi¢és of their
antimicrobial activities.

METERIALSAND METHODS
All the reagents and chemicals used are of analyticade. Melting points were determined by opepilleay
method and are uncorrected. TheNMR and®*C NMR spectra were recorded on Agilent-NMR 400 Mtz 100

MHz spectrophotometer respectively in CR@&ith TMS as an internal standard. The Chemicdtshre expressed
in & ppm. Mass spectra were obtained on Mass Lynx SCNp8ctrophotomer TOF mode. Elemental analysis was

118



K.Ajay Kumar et al Der Pharma Chemica, 2016, 8 (4):118-121

performed on a Thermo Finnigan Flash EA 1112 CHBlyaer. Chromatographic separations were carri¢cou
silica gel (70-230 mesh, Merck) column using hexatieyl acetate (4:1) as eluent.

General procedure for the synthesis of 5-aryl-3-(furan-2-yl)-4,5-dihydr o-1H-pyrazole-1-car boxamides, 3a-€:
A mixture of substituted chalconegafe) (0.001mol) and thiosemicarbazine hydrochlori@g (0.001mol) and
potassium hydroxide (0.02 mol) in ethyl alcohol {aQ) was refluxed on a water bath for 6-8 hourse phogress
of the reaction was monitored by TLC. After cometof the reaction, the mixture was poured in® d¢old water
and stirred. The solid separated was filtered, wdshith ice cold water and recrystallized from ¢talgohol to
obtain target molecule8d-€) in good yield. The reaction pathway is depictedéheme-1.
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3a) R=H; b) R =CHj3; ¢) R=0CH;3; d) R =NO,; e) R =Br.

Scheme-1: Reaction pathway for the synthesis of pyrazoline carbothioamides

The antimicrobial activity of the synthesized compds was done by a paper disc diffusion method. [TH¢ test
compounds3a-€) at the concentration of 50 pug/mL in methanolhia hutrient agar media were screened for their
antifungal activity againstspergillus niger, Aspergillus flavus, Fusarium spgrium The antibiotic nystatin was
used as standard drug against fungi species.

RESULTSAND DISCUSSION

3-(Furan-2-yl)-5-phenyl-4,5-dihydro-1H-pyrazole-1-carbothioamide, 3a: Obtained from 1-(furan-2-yl)-3-
phenylprop-2-en-1-ond,a (0.001 mole) and thiosemicarbazi@e(0.001 mole) as light brown solid in 78% vyield,
mp 128-130 °C'H NMR (CDCLk): § 3.079-3.132 (dd, 1H, &Hy), 3.713- 3.763 (dd, 1H, £H,), 5.940-5.977 (dd,
1H, G-H,), 6.608-7.697 (m, 8H, Ar-H and furan ring-H), 802&, 2H, NH). **CNMR (CDCL): § 39.86 (1C, C-4),
67.76 (1C,_C-5), 108.21 (1C, 5m ring-C), 109.65,(56 ring-C), 125.56 (1C, Ar-C), 126.92 (2C, Ar-@R8.54
(2C, Ar-C), 140.54 (1C, 5m ring-C), 141.75 (1C, &mg-C), 143.21 (1C, Ar-C), 153.32 (1C, C-3), 1B AC,
C=S). MS (m/z): 271 (M+, 100%). Anal. Calcd. for;8:3N30S: C, 61.97; H, 4.83; N, 15.49%. Found: C, 61190;
4.72; N, 15.38%

3-(Furan-2-yl)-5-(p-tolyl)-4,5-dihydro-1H-pyrazole-1-carbothioamide, 3b: Obtained from 1-(furan-2-yl)-3-(p-
tolyl)prop-2-en-1-onelb (0.001 mole) and thiosemicarbazi@e(0.001 mole) as light greenish solid in 89% vyield,
mp 120-121 °C*H NMR (CDCL): § 2.120 (s, 3H, Ck), 3.067-3.104 (dd, 1H, £Hy), 3.698- 3.716 (dd, 1H,H,),
6.134-6.187 (dd, 1H, £H,), 6.712-6.798 (m, 7H, Ar-H and furan ring-H), 8414, 2H, NH). *CNMR (CDCl): &
23.43 (1C, CH), 38.62 (1C,C-4), 69.05 (1C, C-5), 109.04 (1C, sng-C), 109.85 (1C, 5m ring-C), 125.23 (2C,
Ar-C), 129.54 (2C, Ar-C), 136.36 (1C, Ar-C), 138.@4C, Ar-C), 140.92 (1C, 5m ring-C), 141.86 (1C, Bng-C),
155.43 (1C,_C-3), 178.75 (1C, C=S). MS (m/z): 2BB-{ 100). Anal. Calcd. for GH1sN30S: C, 63.13; H, 5.30; N,
14.73%; Found: C, 63.04; H, 5.16; N, 14.59%.

3-(Furan-2-yl)-5-(4-methoxyphenyl)-4,5-dihydro-1H-pyrazole-1-carbothioamide, 3c: Obtained from 1-(furan-2-
yI)-3-(4-methoxyphenyl)prop-2-en-1-oné&¢ (0.001 mole) and thiosemicarbazid(0.001 mole) as light brown
solid in 78% yield, mp 78-80°CH NMR (CDCL): & 3.063-3.143 (dd, 1H, £Hy), 3.734- 3.782 (dd, 1H, £H,),
3,843 (s, 3H, OC}H), 5.934-5.987 (dd, 1H,4H,), 6.821-7.732 (m, 7H, Ar-H and furan ring-H), 8236, 2H, NH).
3C NMR (CDCL): 6 37.54 (1C,_C-4), 55.43 (1C, OGH71.65 (1C, C-5), 108.54 (1C, 5m ring-C), 10916, 5m
ring-C), 115.12 (2C, Ar-C), 126.91 (2C, Ar-C), 180.(1C, 5m ring-C), 141.76 (1C, 5m ring-C), 134(2€&, Ar-C)
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,155.51 (1C, C-3), 157.65 (1C, Ar-C), 176.12 (16SE MS (m/z): 301 (M+, 100). Anal. Calcd. fors8:5N30,S:
C, 59.78; H, 5.02; N, 13.94%; Found: C, 59.61; 914N, 13.80%.

3-(Furan-2-yl)-5-(4-nitrophenyl)-4,5-dihydro-1H-pyrazol e-1-car bothioamide, 3d: Obtained from 1-(furan-2-yl)-3-
(4-nitrophenyl)prop-2-en-1-onég¢ (0.001 mole) and thiosemicarbazi@g0.001 mole) as light yellow solid in 80%
yield, mp 218-220 °C*H NMR (CDCL): & 3.065-3.143 (dd, 1H, £H,), 3.723- 3.781 (dd, 1H, £H,), 5.932-5.964

(dd, 1H, G-H,), 7.143-7.996 (m, 7H, Ar-H and furan ring-H), 883@&, 2H, NH). MS (m/z): 316 (M+, 100). Anal.

Calcd. for G4H15N4O5S: C, 53.16; H, 3.82; N, 17.71%; Found: C, 53.123H4; N, 17.60%.

5-(4-Bromophenyl)-3-(furan-2-yl)-4,5-dihydro-1H-pyrazol e-1-carbothioamide, 3e: Obtained from 1-(furan-2-yl)-
3-(4-bromophenyl)prop-2-en-1-onég (0.001 mole) and thiosemicarbazi@e(0.001 mole) as light green solid in
77% yield, mp 98-104°C*H NMR (CDCl): 5 3.034-3.123 (dd, 1H, £Hy), 3.802- 3.858 (dd, 1H, £H,), 5.918-
5.976 (dd, 1H, GH.), 7.017-7.882 (m, 7H, Ar-H and furan ring-H), 834@, 2H, -NH). *CNMR (CDCL): & 38.13
(1C, C-4), 70.54 (1C, C-5), 108.53 (1C, 5m ring-11)9.23 (1C, 5m ring-C), 121.27 (1C, Ar-C), 127(3C, Ar-C),
131.65 (2C, Ar-C), 140.27 (1C, 5m ring-C), 140.1€( Ar-C), 141.71 (1C, 5m ring-C), 155.39 (1C, G-BJ6.16
(1C, C=S). MS (m/z): 350 (M£€!Br, 98), 348 (M+,°Br, 100). Anal. Calcd. for GH1,BrN;OS: C, 48.01; H, 3.45;
N, 12.00%; Found: C, 48.12; H, 3.20; N, 11.88%.

RESULTSAND DISCUSSION

The general synthetic pathway employed is depiictede scheme-1. The structure proof of the prosl(@zt-€) was
provided by'H NMR, *C NMR, MS studies and elemental analysis. The 8irat assignments were made by
NMR analysis by considering compour8t) as the representative compound. IMHNMR spectra, i H, and H
protons of the pyrazoline ring appeared as a dowbldoublet. The doublets of tappeared at 3.734- 3.782 ppm;
doublets of i appeared a 3.063-3.143 ppm; and that of Ht5 5.934-5.987 ppm. Doublets of ldnd H, are due

to diastereotopic nature of methylene protofmong H, H, and H protons, H is the most deshielded due to its
close proximity to a benzene ringe Ebuples not only with kbut also with i and appears as a doublet of doublet
instead of a triplet; exhibited a typical ABX spaystem with H as a doublet of doublets. The Nidrotons
deshielded due to adjacent C=S group and appeaimglet até 8.352 ppm. Further the compound showed the
signals due to methoxy substitution, aromatic dmolphene ring protons in the expected region. idl $ynthesized
compounds showed the simif&t NMR signals.

In °C NMR, the compound3t) showed signals due to C-3-atondat55.51 ppm, for C-4 atom &t37.54 ppm. The
C-5 atom signal appearedd&?1.65 ppm. An intense signal appeared &76.12 ppm was due to C=S carbon atom.
Further, it showed the signals due to methoxy sitisin, aromatic and thiophene ring carbons in ¢xpected
region. The synthesized compoun@a-€) showed the similar consistent pattern signalthair *C NMR spectra,
which strongly favors the formation of the produd#l new compounds showed M+ molecular ion peakbase
peak. The satisfactorily elemental analysis furthgaports the structure of the products.

The antifungal activity results of the synthesizedthpounds$(a-€) revealed that all compounds exerted moderate to
excellent activity against all the tested organiskiewever, compoundc and 3e having methoxy and bromo
substitutionshowed excellent activity in comparison with thanstard. The methyl substitution in the compo@8hd
active atA. niger. Remaining compound and3a having nitro and no substitution exhibits vepopinhibition
against all the tested organisms.

Table-1: Zone of inhibition of compounds 3(a-€) against fungal species

Zone of inhibition (measured as diameter in mm)*

Compound Aspergillus niger| Aspergillus flavus| Fusarium oxysporium
3a 24 24 27
3b 29 29 30
3c 29 33 36
3d 19 21 20
3e 33 38 37
Nystatin 28 32 34

*Values are mean of three replicates (n=3)
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CONCLUSION

An accessible procedure for the synthesis of pyieeaarbothiomides, the efficacy of the synthedizempounds
as antifungal agents validates the significandadisfstudy.
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