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ABSTRACT

Pyrazole derivatives are prepared by condensinfs dibromo 4,4'-difluoro chalcone with various hydiae
derivatives. All these derivatives are charactatibg NMR, IR and mass spectral data. All the sgiged products
are screened for their in vitro antimicrobial anatéxidant properties. Some of the tested compoextishited
significant DPPH scavenging activity.
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INTRODUCTION

Pyrazole derivatives are well-known and importdtrbgen-containing five-membered heterocyclic commpas and
have occupied a unique position in the design gnthesis of novel biologically active agents. Tliksplay various
biological activities such as antitumor, antibaieter antifungal, antiviral, antiparasitic, anti-edgular and
insecticidal [1-3]. Some of these compounds alssspss antioxidant, anti-inflammatory and analgpsiperties
[4,5]. Further, pyrazole derivatives are also uaedhelating agents [6] and inhibitors for the asion of the steel
[7]. Due to these interesting activities of pyrazderivatives, considerable attention has beerstxtwon this class
of compounds. In addition, pyrazoles have playedrucial part in the development of theory in hetgadic
chemistry and also used extensively in organichesis [8].

a,p-Dibromo chalcones are valuable synthetic buildihgcks, which are employed for several types oftlsgtic
transformations, in particular for synthesis ofdnetyclic compounds such as pyrazoles and hydrgxszpline
derivatives with antibacterial and antifungal aitiéés [9, 10]. Hence, in view of the importance mfrazole
derivatives and in continuation of our work on $\etis of various derivatives of 4,4'-difluoro cluale [11-21], it

was decided to prepare pyrazole derivatives byguéja'-difluoro chalcone dibromide as the startmgterial and to
study their biological activities.
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MATERIALS AND METHODS

2.1. Chemistry

Melting points were taken in open capillary tubed are uncorrected. The purity of the compounds ceagirmed

by thin layer chromatography using Merck silica §8IFs4 coated aluminium plates. IR spectra were recorded o
Shimadzu-FTIR Infrared spectrometer in KBr {u in cm?). '"H NMR (400 MHz) spectra were recorded on a
Bruker AMX 400 spectrometer, with 5mm PABBO BB -THUBES with TMS as internal standard. LCMS were
obtained using Agilent 1200 series LC and Micron&E3spectrometer. Elemental analysis was carri¢thpusing
VARIO EL-Ill (Elementar Analysensysteme GmBH).

2.1.1. General procedures for the synthesis

Synthesis of 2,3-dibromo-1,3-bis(4-fluorophenyl)prpan-1-one (2)

To a solution of 4,4'-difluoro chalcorie(24.4 g, 0.1 mol) in acetic acid (100 mL), brom{2€.0 g, 0.125 mol) in
acetic acid (100 mL) was added slowly with stirriaty0°C. After completion of the addition of theolnine
solution, the reaction mixture was stirred for 5The solid obtained was filtered and recrystallifexin acetone.
Yield: 86%; m.p. 168-170°C. IR (KBr, cHr 3072 (Ar-H), 1683 (C=0), 1220 (C-F), 574 (C-Br)}4 NMR (400
MHz, DMSO-@) é ppm 5.63 (d, 1H, i, J = 11.24), 6.20 (d, 15 H, J = 11.24), 7.10 -8.27 (m, 8H, Ar-H);
Analytical data: Found (Cald): C %: 44.57 (44.99%p: 2.48 (2.49).

Synthesis of 3,5-bis(4-fluorophenyl)-#-pyrazole (3)

A mixture of 2,3-dibromo-1,3-bis(4-fluorophenyl)gran-1-one2 (4.04g, 0.01 mol) and hydrazine hydrate (0.7 mL,
0.014 mol) in 20 mL ethanol in presence of 3 mkttrylamine was refluxed for 8 hours. The reactioxtume was
cooled and poured into ice-cold water. The preaipitwas collected by filtration and purified by mestallization
from ethanol. Yield: 62 %; m.p. 210-212°C; IR (KBmi'): 3421 (NH), 3064 (Ar-H), 1602 (C=N), 1224 (C-E}
NMR (400 MHz, DMSO-¢) & ppm 7.15 (s, 1H, Pyrazole-H), 7.23 -7.90 (m, 8lH), 13.33 (s, 1H, NH); LCMS:
m/z 257.1 (M+1); Analytical data: Found (Cald): C % : 70.28.@0); H% : 3.90 (3.93); N% : 10.89 (10.93).

Synthesis of hydroxy pyrazolines (4a-f)

A mixture of 2,3-dibromo-1,3-bis(4-fluorophenyl)gran-1-one,l (4.04g, 0.01 mol), 4-substituted benzohydrazide
(0.012 mol) and triethyl amine (3 mL) was heatedarreflux in absolute ethanol (15 mL) for 8 h. Tieaction
mixture was cooled and poured into ice cold watde solid separated was filtered, dried and realyzed from
ethanol.

[3,5-Bis(4-fluorophenyl)-5-hydroxy-4,5-dihydro-iyrazol-1-yl] (4-fluorophenyl)methanoriéa)

Yield: 54%; m.p. 122-124°C; IR (KBr, ch) 3396 (OH), 2927 (Ch), 1685 (C=0), 1224 (C-F)!H NMR (400
MHz, DMSO-d) & ppm 3.66 (two doublets, 2H, GK 7.62 (s, 1H, OH), 7.11 -7.72 (m, 12 H, Ar-HEMS: m/z
396.8 (M+1); Analytical data: Found (Cald): C % : 66.63.@8H; H% : 3.79 (3.81); N% : 7.04 (7.07).

[3,5-Bis(4-fluorophenyl)-5-hydroxy-4,5-dihydro-1H#azol-1-yl](4-chlorophenyl)methanoriéb)

Yield: 59%; m.p. 251-253°C; IR (KBr, chx 3415 (OH), 3062 (Ar-H), 2818 (G} 1629 (C=0), 1593 (C=N), 1234
(C-F); *H NMR (400 MHz, DMSO-g) 8 ppm 3.62 (two doublets, 2H, GH7.58 (s, 1H, OH), 7.18 -7.84 (m, 12 H,
Ar-H); LCMS: m/z 412.9 (M+1); Analytical data: Found (Cald): C % : 63.98.@Y); H% : 3.68 (3.66); N% : 6.77
(6.79).

[3,5-Bis(4-fluorophenyl)-5-hydroxy-4,5-dihydro-1H#azol-1-yl](4-bromophenyl)methanoK#c)

Yield: 52%; m.p. 203-206°C; IR (KBr, chx: 3431 (OH), 3076 (Ar-H), 2926 (G} 1680 (C=0), 1598 (C=N), 1236
(C-F); 'H NMR (400 MHz, DMSO-g) 8 ppm 3.58 (two doublets, 2H, GH 7.39 (s, 1H, OH), 7.12 -7.76 (m, 12 H,
Ar-H); LCMS: m/z 457.9 (M+2); Analytical data: Found (Cald): C % : 57.75.(); H% : 3.30 (3.31); N% : 6.11
(6.13).

[3,5-Bis(4-fluorophenyl)-5-hydroxy-4,5-dihydro-1H#azol-1-yl](4-methylphenyl)methanovd)

Yield: 46%; m.p. 190-192°C; IR (KBr, ch): 3462 (OH), 3021 (Ar-H), 2956 (CH), 1633 (C=OB0# (C=N), 1222
(C-F); 'H NMR (400 MHz, DMSO-g¢) & ppm 0.96 (s, 3H, C}), 3.62 (two doublets, 2H, GY 7.41 (s, 1H, OH),
7.24 -7.88 (m, 12 H, Ar-H); LCMS: m/z 392.9 {ML); Analytical data: Found (Cald): C % : 70.37 .4Q); H% :
4.60 (4.62); N% : 7.11 (7.14).
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[3,5-Bis(4-fluorophenyl)-5-hydroxy-4,5-dihydro-1H#azol-1-yl] (biphenyl-4-yl)methanorée)

Yield: 61%; m.p. 263-265°C; IR (KBr, ch): 3232 (OH), 3030 (Ar-H), 2850 (CH), 1683 (C=OR0# (C=N), 1270
(C-F); *H NMR (400 MHz, DMSO-g) 8 ppm 3.65 (two doublets, 2H, GH7.05 (s, 1H, OH), 6.92 -7.98 (m, 17 H,
Ar-H); LCMS: m/z 454.9 (M+1); Analytical data: Found (Cald): C % : 73.97.0@); H% : 4.42 (4.44); N% : 6.13
(6.16).

[3,5-Bis(4-fluorophenyl)-5-hydroxy-4,5-dihydro-1H#azol- 1-yl] (4-methoxyphenyl)methanof@)

Yield: 65%; m.p. 141-143°C; IR (KBr, chx: 3398 (OH), 3072 (Ar-H), 2935 (G} 1631 (C=0), 1602 (C=N), 1222
(C-F); ™H NMR (400 MHz, DMSO-g) & ppm 3.82 (s, 3H, OCH), 3.89 (two doublets, 2H, GH 7.28 (s, 1H, OH),
6.94 -8.05 (m, 12 H, Ar-H); LCMS: m/z 408.9 {ML); Analytical data: Found (Cald): C % : 67.61 .@4%); H% :
4.46 (4.44); N% : 6.84 (6.86).

2.2. Biological evaluation

2.2.1. Antimicrobial activity

Antibacterial and antifungal assay were carriedbyudisc diffusion method. THa vitro antimicrobial activity was
carried out against 24 h culture of four bactesihins Gram positiv€Staphylococcus aureusTCC 6538 and
Bacillus subtilisATCC 6633),Gram negativédEscherichia coliATCC 8739 and®seudomonas aeruginogd CC
27853). Bacterial strains used in this study wedrtaioed from National chemical laboratory, Punelidn Two of
the fungal strains vizAspergillus nigeMTCC No. 1344 Candida albicandMTCC No. 227were obtained from
IMTECH, Chandigarh, India. The compounds were teste0.25mg/disc concentration against both badtand
fungal strains. DMSO was used as a vehicle. $terdper discs (6 mm in diameter) impregnated wetted
compound was placed on the surface of the mediwmirmubated at 3T for 24 hrs. Antibacterial activity was
recorded by measuring the diameter of zone of itibib Streptomycin was used as positive referestaadard. The
entire test was performed in triplicate. The amiifal activity was assayed by inoculating the furggadres on the
potato dextrose agar (PDA) medium pre-impregnatiti discs containing tested compound. Nystatin used as
positive reference standard against fungal strdihe.results are recorded in Talile

Table 1. Anti-microbial activity of synthesized conpounds

Zone of inhibition in (mm)
Cozgpggnd Staphylococcus Bacillus Pseudomonas Escherichia Aspergillus Candida
mg/disc) aureus subtilis aeruginosa coli niger albicans
Antibacterial strains Antifungal Strains
2 4.2 3.8 - - - -
3 4.0 3.6 - - 2.8 3.0
4a 5.0 35 4.1 3.6 - -
4b 5.2 4.2 3.9 3.2 4.3 2.5
4c 5.0 3.2 - - - -
4d 2.8 - - 2.9
4e 2.0 - - 3.5 - -
Af 35 3.8 3.1 3.2 2.7 2.9
Control 0 0 0 0 0 0
Streptomycin
(18ug /nY“: 23 21.9 16.1 195
Nystatin - - - - 19.9 18.2
(10pg/ml)

2.2.2. DPPH radical scavenging assay

The DPPH assay was based on the reported methpdB2efly, the DMSO sample of compounds at 100mig/
and it was diluted to 4 mL using methanol. To thisL of 1,1-diphenyl-2-picryl-hydrazyl (DPPH) soloti in
methanol was added. The mixed solution was incdbateéoom temperature for 30 min. The absorbancstatfle
DPPH was read at 517 nm using UV-Visible spectropineter and the remaining DPPH was calculated. rsco
acid was taken as standard. The free radical sgangactivity was expressed as follows:

DPPH scavenging activity (%) :[[Z\EZAAE]] X 100
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WhereAc was the absorbance of the contdd,for the sample andb for the blank (MeOH+DMSO). Each sample
was assayed at 100 pg/mL and all experiments vegreed out in triplicate and the % RSC is showi atble 2.

Table 2. DPPH Radical scavenging assay of synthesil compounds

Compounds % DPPH Scavenging

(100 pg/ml)
2 20.4610.1;
3 67.85 +0.84
4a 37.30+0.54
4b 26.53+0,71
4c 49.29+0.43
4d 16.14 +0.41
4e 27.14+0.3
4f 46.56+0.31

Ascorbic acid 96.31+0.34

RESULTS AND DISCUSSION

3.1. Chemistry
The synthesis of pyrazole derivatives were carpeatl by reacting thex,-dibromo 4,4'-difluoro chalcone with
various hydrazine derivatives according to thetieasequence depicted 8theme 1

H
o) '}'_N
NH,NH, H,0 P
X
» S
1
F F
R
Br, / AcOH
Br O O
N—N
O Br O Ar-CONHNH,
>
F E OH F
F
2 4a -f

R =F, Cl, Br, Me, Ph, OMe
Scheme 1. Synthesis of pyrazole derivatives

The stereospecific addition of bromine to carborboa double bond of chalcones was well documer2&d 24].
Bromination of 4,4'-difluoro chalcon& with bromine in acetic acid at low temperature hesliin selective
formation of theu,s-dibromo chalcone derivativ2which is the the key intermediate in the presemtystin the'H
NMR spectrum ofa,f-dibromo chalcone, a- and - protons resonated &t6.20 and 5.63 ppm respectively as
doublets, which is distinctly different from thesomance frequency ai- andg- protons of the parent chalcone. The
coupling constant) = 11.24 Hz indicated d&rans diaxial orientation of these protons according Karplus
relationship (i.e.o= 180°), which confirmed the expecteadti addition of bromine to the vinylic moiety of the
chalcone. Further multiplets observed in the regi@nl0-8.27 ppm integrating eight protons were augrotons of
aromatic ring.

590
www.scholarsresearchlibrary.com



Badiadka Narayanaet al Der Pharma Chemica, 2012, 4 (2):587-592

Reaction of dibromo chalcorgewith hydrazine hydrate in presence of triethyl menafforded pyrazole derivatide
The IR spectrum of compour@ showed absorption bands at 3421 tmue to NH group. The singlet signal
integrating one proton seen&13.33 ppm in théH NMR spectrum of pyrazole derivatidds attributed to the NH
proton of pyrazole. Further a singlet is observed t the CH proton of pyrazole ring&¥.15 ppm integrating one
proton. The mass spectrum showed the presenceletutar ion peak at m/z 257.1 (M++1), hence conifigrthe
proposed structure.

Treatment ofa,f-dibromo chalcone2 with acid hydrazides in the presence of triethyl@mnigave hydroxy
pyrazolinesd4a-f rather than the similar pyrazole derivati®eas explained earlier [10]. Formation of hydroxy
pyrazolinesd4a-f were confirmed on the basis of elemental anglyfis NMR and mass spectral data. The IR
spectrum of hydroxy pyrazolinéf, as an example, showed a broad absorption baB8%& cnt' indicating the
presence of hydroxyl group in the compound. Thedansarbonyl stretching frequency was observed a1 béi'.

A proton of hydroxyl group resonated as a singtei .28 ppm in théH NMR spectrum of4f. The methylene
protons of hydroxy pyrazoline ring appeared as tlwablets ab 3.82 ppm. The appearance of two doublets with
coupling constani = 18 Hz clearly revealed the magnetic nonequivadesf the two protons of GHyroup adjacent
to a chiral center. The mass spectrum showed aculaleion peak at m/z 408.9 which confirmed its ecolar
weight. Other hydroxy pyrazolines were also welhretterized by spectroscopic analyses to prove éssigned
structure. Their characterization data are givelBxperimental section.

3.2. Biological Evaluation

3.2.1. Antimicrobial studies

All the synthesized compounds are screened fobactiérial activity against Gram positi{8taphylococcus aureus
ATCC 6538 andBacillus subtilisATCC 6633),Gram negativgEscherichia coliATCC 8739 andPseudomonas
aeruginosaATCC 27853). The compounds are also tested agawestungal strainsAspergillus nigeMTCC No.
1344 Candida albicandMTCC No. 227 disc diffusion method [25, 26]. St@apycin and Nystatin are used as
standard antibiotics for antibacterial and antifalngspectively. All the tested compounds showederate activty
against all tested microorganisms.

3.2.2. DPPH Radical Scavenging Assay

A rapid, simple and inexpensive method to measnt®xdant capacity of substances involves the afsthe free
radical, 2,2-diphenyl-1-picrylhydrazyl (DPPH). DPRHwidely used to test the ability of compoundst as free
radical scavengers or hydrogen donors. Antioxidéessed on DPPH were also found extremely effedtiveell

systems. This simple test further provides infoiaraton the ability of a compound to donate electraluring

antioxidant action [27]. The radical scavenging hatsm is based on the transfer of acidic H-atoomfthe
compoundo DPPH radical to form DPPH-H.

Among the tested compounds, compouhexhibited good radical scavenging capacity with cgarration of
100pg/mL in comparison with the standard ascorbid.eOther compounds showed mode rate activity. Jded

radical scavenging capacity of compoudids due to the presence of acidic NH proton of pglaanoiety. The
variation exhibited in DPPH scavenging capacitylddog attributed to the effect of different suhsiiins present in
the compounds.

CONCLUSION

Pyrazole derivatives were prepared by condensifigdibromo 4,4'-difluoro chalcone with various hydrez
derivatives like hydrazine hydrate and substituseil hydrazides. All these derivatives were chartd by
NMR, IR and mass spectral data. All the synthesizeducts were screened for thigirvitro antimicrobial and
antioxidant properties. Some of the tested compsumdhibited significant DPPH scavenging activityeride this
study has widened the scope of developing easyaudthsynthesize pyrazole derivatives as promiaimgpxidant
agents.

Acknowledgement

The authors are thankful to the Director, IISc, galore for NMR data. BN thanks the UGC for finaheissistance
through SAP and BSR one time grant for the purclésfiemicals. SS thanks UGC for providing finahbielp for
the research work through UGC-BSR scheme.

591
www.scholarsresearchlibrary.com



Badiadka Narayanaet al Der Pharma Chemica, 2012, 4 (2):587-592

REFERENCES

[1] M.Amir, H. Kumar, S.A.KhanBioorg. Med. Chem. Let2008 18, 918-922.

[2] R.V.Hes, K.Wellinga, A.C.Grosscutt, Agric. Food Chenl978 26, 915-918.

[3] A.C.Grosscurt, R.V. Hes, K.Wellngd, Agric. Food Cheml979,27, 406-409.

[4] B.K.Sarojini,; M.Vidyagayatri, C.G. Darshanraj,.®BBharath, H.Manjunatha.ett. Drug Des. Disc2010,7,
214-224.

[5] M.Amir, S.Kumar,Indian J. Chem2005 44B,2532-2537.

[6] M.Onishi, M.Yamaguchi, S.Kumagae, H.Kawano, Y.ArikgInorg. Chim. Acta2006 359, 990-997.

[7] K.Tebbji, H.Oudda, B.Hammouti, M.Benkaddour, M.Ebdadi, A.RamdaniColloids Surf. A Physicochem.
Eng. Aspect2005,259, 143-149.

[8] E.l.Klimova, M.Marcos, T.B.Klimova, A.T.Cecilio, A.Ruben, R.R.Lena]. Organomet. Cheml999, 585
106-111.

[9] A.A.-H.Abdel-Rahman, A.E.-S.Abdel-Megied, M.A.-M.Wata, E.R.Kasem, M.T. Shabaavipnatshefte fur
Chemie2007,138 889-897.

[LO]M.S.Karthikeyan, B.S.Holla, N.S. KumaRur. J. Med. Chen2007, 42, 30-36.

[11]S.Samshuddin, B.Narayana, Z.Baktir, M.Akkurt, H&hirajan Der Pharma Chemica01l 3, 487-493.

[12] S.Samshuddin, B.Narayana, B.K.SarojmMplbank2011, 2011, M745.

[13]S.Samshuddin, B.Narayana, D.N.Shetty, R.RaghaveBéraPharma Chemica2011,3, 232-240.

[14] S.Samshuddin, R.J.Butcher, M.Akkurt, B.Narayan&.Yathirajan, B.K. SarojiniActa Cryst.2011, E67,
01954-01955.

[15]J.P.Jasinski, C.J.Guild, S.Samshuddin, B.Naraydr& YathirajanActa Cryst2010,E66,02018.

[16]R.Betz, T.Gerber, E.Hosten, S.Samshuddin, B.NaeyRrK.Sarojini Acta Cryst2012 E68 0476.
[17]J.P.Jasinski, C.J.Guild, S.Samshuddin, B.Naraydr& yathirajanActa Cryst2010,E66,01948-01949.
[18]H.-K.Fun, M.Hemamalini, S.Samshuddin, B.Narayaha$. YathirajanActa Cryst2010,E66 0582-0583.
[19]H.-K.Fun, M.Hemamalini, S.Samshuddin, B.NarayahaS. YathirajanActa Cryst2010,E66,0864-0865.
[20]Z.Baktir, M.Akkurt, S.Samshuddin, B.Narayana, HY&thirajanActa Cryst.2011, E67, 01262-01263.
[21]Z.Baktir, M.Akkurt, S.Samshuddin, B.Narayana, S .YathirajanActa Cryst2011,E67,01292-01293.
[22]M.S. Blois, Nature1958 26, 1199-1200.

[23]K.Pitchumani, P.\Velusamy, S.Sabithamala, C.Sriramasetrahedronl994 50, 7903-7912.

[24] Y.Budak, M.CeylanChinese J. Chen2009 27, 1575-1581.

[25] G.Vardar-Unlu, F.Candan, A.Sokmen, D.Daferera,Pdlissiou, M.Sokmen]. Agr. Food Chem2003,51,
63-67.

[26] National Committee for Clinical Laboratory StandaftfNCCLS).Performance standard for antimicrobial disk
susceptibility test7th ed. Approved standard NCCLS documentAI2 Wayne PA .2000.

[27]A.K. Tiwari, Curr. Sci.2004,86,1092-1100.

592
www.scholarsresearchlibrary.com



