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ABSTRACT

A series of novel pyrazole and pyrazoline derivatives were prepared from substituted benzaldehydes and acetone as
starting materials through dibenzalacetone as intermediate. These intermediates on reaction with hydrazines in
acidic media, finally converted into corresponding pyrazoles and pyrazolines. The synthesized compounds were
characterized by their physical properties, IR, H' NMR, C** NMR spectral studies. The Insilco methods were used to
evaluate the drug likeness of compounds, and to assess the inhibition of derivatives against 5 subtypes of
cytochrome P450. The compounds 2,5,8 showed inhibition against nuclear , ligand and kinase receptors .The
synthesised derivatives were also evaluated for anti bacterial activity against both gram positive and gram negative
organisms with standard streptomycin and were found to have inhibition against gram positive organisms.

Keywords. Pyrazoles, pyarazolines , kinase inhibition, dvattterial activity.

INTRODUCTION

Pyrazoles are five member ring heterocyclic compsuihave some structural features with two nitrogems in
adjacent position and are also called as AzolesH&tently Pyrazole derivatives have been founcbatare [1],5-
[1-pyrazolyl]alanine was isolated from the seedsvafer melons [Citurllus lanatus]. The best desatiproperty of
almost every group of pyrazoles is in the treatnodnbflammation and inflammation associated digosd such as
arthritis [2]. Pyrazole derivatives are the subje€tmany research studies due to their widespreaténgial
biological activities such as antimicrobial[3], mral[4], antitumor[5,6], antihistaminic[7], ant&pressant[8],
insecticides[9] and fungicides[9]. Several pyrazideivatives have been found to possess signifigetitities such
as 5e-red-uctase inhibitor[10], antiproliferative[11]p@parasitic[12], herbicides[13]. A good numbermfrazoles
have also been reported to have interesting bicdbgictivities like anti-inflammatory[14] and antipozoal[15-16]
which render them valuable active ingredients ofliciae and plant protecting agents.

Further, current literature indicates 1,2-pyrazibdeivatives to possess various biological actigifie7]. Until now,
the binding of heterocyclic compounds with acycfiagar moiety forming thus the acyclonucleosidesehav
commanded the world-wide attention of many reseagobups because of their high potential to exhibit
chemotherapeutic activity [18,19]. Substituted ppta and its analogs have been used as precussagrithesis of
various biologically active molecules. In the recgaars, the efficiency of microwave chemistry iramatically
reducing reaction times has recently been proveseueral different fields of organic chemistry [2&jicrowave
assisted organic synthesis has shown significaptamement in the generation of combinatorial liarof small
molecules [21]. Taking into consideration the intpat biological activities of pyrazoles, we haveided to devote
some attention for the synthesis and antimicrodbddilvity of new substituted pyrazoles by followitiggrature [22]
methods.
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MATERIALSAND METHODS

Melting points were measured by a Stuart Scientifalting point apparatus in open capillaries areduarcorrected.
Infrared spectra (KBr discs) were recorded on ak8ruAlpha (FTIR) Spectrometer. 1H-NMR spectra were
recorded on a Bruker spectrometer operating atMBA@ using DMSO-d6 and CDghs a solvent with TMS as an
internal standard. Acme silica gel-G and Merckcailgel (100 to 200, 60 to 120 meshes) were usedralytical
TLC and Column chromatography respectively. Allastlanalytical grade chemicals and solvents weraiiodd
from commercial sources and used as received stpdacedure.

General procedurefor the synthesis of 5-[2-phenyl vinyl]-pyrazole and pyrazoline derivatives (compound1-

9): The synthesis involves two steps.

Stepl: In a roundbottom flask 30 mmol of substdutédehydes ( salicaldehyde, benzaldehyde, vaniiimd 15
mmol of acetone were dissolved in methanol. Thexddoottomed flask was placed in an ice bath andrtix¢ure
was stirred for 30 minutes with addition of 11% N&aQold solution) drop by drop. The resultant migtuvas left
to stand for 30 minutes. The yellow precipitate wagstallized from methanol to afford dibenzalacetoYield:
90%, m.p.112 °C

Step-2: 5 mmol of dibenzalacetone and 10 mmol dharthydrazine hydrate, phenyl hydrazine, 2, 4-DMRje
taken and dissolved in 5 mL of ethanol. To thifpBuric acid were added in drop wise. The reactiixture was
refluxed for 6 h with constant stirring. The reaul solution was cooled and poured into crushedTibe crude
reaction product was recrystallized from ethyl atetto afford compoundn 80% vyield. The procedure was
illustrated undeBcheme 1 .The physical properties of the molecules tabdlateable-1

R
2,4 DNP
R \ / O
3
3 R R
R 2
R
NH ,NH ,
: NH—NH,

Scheme-1(compound-1-9)

COMPOUND-1: R;-OH; R=Rs-H

COMPOUND-2: R;-OH; R=Rs-H

COMPOUND-3: R;-OH; R=Rs-H

COMPOUND-4: Ri=R,=Rs-H

COMPOUND-5: Ri=R,=Rs-H

COMPOUND-6: Ri=R,=Rs-H

COMPOUND-7: R;-H; R-OCHg; Rs-H

COMPOUND-8: R;-H; R-OCHg; Rs-H

COMPOUND-9: Ri-H; R;-OCHg; Rs-H
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Table-1

Compound | MF | Mw —PSIlSate | yipec) | o yied
1 Ci/H1aN,O; | 278 | Yellow Solid 200 79.29%,
2 CaHi1gN,O, | 356 Dark yellow| Solid 190 86.20%
3 CoHi1sN4sOs | 446 | Orange-red Solig 220 83.3%
4 Ci7H14N2 246 | Yellow Solid 130 74.07%
5 CoaHaoN, 324 | Dark yellow| Solid 150 83.3%
6 CoaH1gN4sO4 | 414 | Orange-red Solid 170 76%.
7 CigH1gN,O4 | 338 | Yellow Solid 200 83%
8 CosHoaN,O4 | 416 | Dark yellow| Solid 190 80%
9 CpsH2oN4sOs | 506 | Orange-red Solig 230 99%

Compound-1:2-{(E)-2-[5-(2-hydroxyphenyl)-#-pyrazol-3-yl]vinyl}phenol:Elemental composition- (£8.5%) H
(40%) N(5.7%) O(5.7%) FTIRy(max, cm') )- 3531.70(OH- stretching) 3146.75(CH- stretgfii574.77(C=N
bonding) 1413.29(C=C bonding}H NMR:(400MHZ,CDC}) §5.35(aromaticOH)¢6.92,6.72,7.41,7.52,7.02,7.16,
6.96,6.72(aromaticCHip.78,7.06(vinylicprotons)l.4CH.'*CNMR:(400MHZ,CDC})6132.1,121.4,132.4,118.8,117
.8,117.6,129.3,121.2,128.9,122.6 (aromatic carhpph§57.1,162.5 (aromaticC-OH)164 (C-NH2),0 31.3 (CH),
118,122.6 (vinylic carbons).

Compound-2:-2-{(E)-2-[3-(2-hydroxyphenyl)-1-phenyl-4,5-dihydrd4tpyrazol-5-yl]vinyl}phenol: Elemental
composition- C(50%) H(41.3% N(4.3%) O(4.3%) C; RTly max, cm)- 3541.70(OH- stretching)3016.35(CH-
stretching)1521.11(C=N bonding 1421.97(C=CbondthtMR:(400MHZ,CDC}L) §5.25(aromaticCOHY6.85,
6.72,7.34,7.52,7.02,7.56,6.46,6.92,7.15,7.43,618i(aticCH)6.78,7.06(vinylicprotong)l.4  (CH) “CNMR:
(400MHZ,CDC}) 0132.1, 121.4, 132.4, 118.8, 117.8, 117.6, 129.3,212128.9,122.6, 116.7,129.5, 120.8,129.5,
116.7 (aromatic carbons ) 156,162.9 (aromaticC-OH)64 (C-NH2),6 31.3 (CH ), 6 129.5,128.8 (vinylic
carbons).

Compound-3:2,4-dinitro-{(E)-2-[3-(2-hydroxyphenyl)-1-phenyl-4,5-dihydrddtpyrazol-5-yl]vinyl}phenol:
Elemental composition- C(45.09%) H(35.29%) N(7.84®@}11.76%); FTIR { max, cnt)- 3545.04(OH-
stretching) 3062.85(CH- stretching) 1510.11 (C=Nfing) 1461.51(C=Cbonding) 822.91(NO HNMR:
(400MHZ,CDC})d5.25(aromaticCOH),6.25,6.42,7.31,7.52,7.62,7.16,6.72,8.58,8.43,7.92(aromaticGi8)78,7.
06(vinylicprotonsy3.13,2.88CH¢3.3aliphaticCH:>*CNMR:(400MHZ,CDC})6132.1,121.4,132.4,118.8,117.8,117.6
,129.3,121.2,128.9,122.6(aromatic carbonsj )157.5,161 (aromaticC-OHy 164 (C-NH2),0 31.3 (CH ), ¢
118,122.6 (vinylic carbons).

Compound4: 3-phenyl-5-[E)-2-phenylvinyl]-4H-pyrazole : Elemental composition- C(51.51%) H(224}
N(6.06%) .FTIR ¢ max, cnt) 3010.25(CH- stretching) 1509.78(C=Nbonding) 18I{C=Cbonding)
"HNMR:(400MHZ,CDCL)d CH, 1.4 methylene, §7.62,7.26,7.62, 7.26, 7.29,7.26,7.29 (aromaticpisb).
3CNMR:(400MHZ,CDC})6132.1,121.4,132.4,118.8,117.8,117.6,129.3,121.20]1P® .6(aromatic carbons )
157.5,0 162.8(1-emine)y 162.8(1-enine) ¢ 31.3 (CH), 0 118,122.6 (vinylic carbons).

Compound 5: 3-phenyl-5-[E)-2-phenylvinyl]-H-pyrazole: Elemental composition- C(51.51%) H(224}
N(6.06%) .FTIR ¢ max, cm) 3015.690(CH- stretching) 1510.55 (C=N bonding)54.66(C=C bonding)
'HNMR:(400MHZ,CDCL)51.5(methyne)s 1.37(methylene)7.26benez-1-ene (CH)7.62, 7.26, 7.62, 7.26. 7.29,
7.26, 7.29 (aromaticprotons H) 7.62benzylidinimine,5 7.26 1-benzene!*CNMR :(400MHZ, CDC))
0132.1,121.4, 132.4, 118.8, 117.8, 117.6,129.3,122829,122.6(aromatic carbons)162.8(1-emine)y 162.8(1-
enine) 0 31.3 (CH), 6 128.5(1-benzeney, 123.3(1-ethylene)

Compound6:1-(2,4-dinitrophenyl)-3-phenyl-54H)-2-phenylvinyl]-4,5-dihydro-H-pyrazole:Elemental
composition- C(51.51%) H(42.42%) N(6.06%) FTIR (nax, cm’) 3539.72(0OH- stretching) 3085.39(CH-
stretching) 1520.98(C=N bonding) 1417.78(C=C bogiitHNMR:(400MHZ,CDCE)51.5(CHy), d 1.37(CH), &
7.26 benez-1-ene(CH)7.62,7.26,7.62,7.26.7.29,7.26,7.29(aromaticprotdngH7.62benzylidinimine,s 7.26 1-
benzené*CNMR:(400MHZ,CDC})6132.1,121.4,132.4,118.8,117.8,117.6,129.3,121.29]1P& .6(aromatic
carbons )¢ 162.8(1-emine)y 162.8(1-enine) ¢ 31.3 (CH), ¢ 128.5(1-benzeney, 123.3(1-ethylene)

Compound7:-4-{( E)-2-[5-(4-hydroxy-3-methoxyphenyl)H-pyrazol-3-yl]vinyl}-2-methoxyphenol: Elemental
composition- C(43.90%) H(41.46%) N(4.87%) O (8.16%JIR (y max, cm) 3539.72(OH- stretching)
3085.39(CH- stretching) 1520.98(C=N bonding) 14&7C~C bonding)"HNMR:(400MHZ,CDCL)d5.25(aromatic
C-OH), 6 1.4(CH), ¢ 7.26benez-1-ene(CHY,.33,7.16,6.91,6.99,7.41,6.79(aromaticprotoni3i3 (CH) , ¢
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6.95,7.64(CH=CH,)(C,"*CNMR:(400MHZ,CDC})5149.3,149.1,151,147.9,127.6,114.7,111.9,117,118184]122.
9 (aromatic carbons §,164.6(1-emine)j 31 (CH) , 6 56.3 (CH) ¢ 129.5,120(1-ethylene)

Compound 8: N-phenyl-4-{(E)-2-[5-(4-hydroxy-3-methoxyphenyl)H-pyrazol-3-yl]vinyl}-2-methoxyphenol:
Elemental composition- C(45.45%) H(43.63%) N(3.63%(7.27%) FTIR { max, cm) 3560.20(OH-
stretching)3194.28(CH- stretching) 1514.91(C=N bogy 1417.78 (C=CbondingfHNMR:(400MHZ,CDCL)
05.35(aromaticCOH)3.13,2.87(CH),63.3(CHmethyne7.25,7.33,7.16,6.91,6.99,7.25,7.41,7.12,7.23,6rdw{ati
cprotonsH)3.83(CH),06.19,6.56(ethylenéJCNMR:(400MHZ,CDC})9149.3,149.1,151,147.9,143.8,127.6,132.3,1
16.7,114.7,111.9,117,116.8,116.7,121.4,120.4,1P8053 (aromatic carbons §,125.7(1-emine)¢ 39.3 (CH) , ¢

56 (CH;) 0 128.8,134.4(1-ethylen@)60 (CHaliphatic)

Compound9: N-phenyl(2,4-dinitro)-4-{E)-2-[5-(4-hydroxy-3-methoxyphenyl)H-pyrazol-3-ylJvinyl}-2-
methoxyphenol : Elemental composition- C(42.37%)(3H28%) N(6.77%) O(13.55%) FTIRy (max, cn)
3530(0OH- stretching) 3158(CH- stretching)1507.20YC=bonding) 1417.78(C=C bonding) 827.95(NO
'"HNMR:(400MHZ,CDCE) 65.35(aromatic C-OH)3.13,2.87(CH), 7.50(CHhydrazide)j8.88,7.16,6.99,6.82,6.84,
7.12,8.43,7.12,6.90,6.84(aromaticprotongBl)83(CH;)3.3(CHaliphatic)j6.19,6.56(ethylené)CNMR:(400MHZ,C
DCl3)0149.3,149.1,151,147.9,141.2,137.4,137.2127.6,18p637,114.7,111.9,117,116.8,130.8,121.4,120.4,1P9.5
20.8 (aromatic carbonsg,151.7(1-emine)y 39.3 (CH), 0 56.1 (CH)o 128.8,134.4(1-ethylen®)59 (CHaliphatic

)

In silico drug-likeness and toxicity predictions [22-23]

The Cheminformatics programmes were used to evabhat drug likenesddble-2) and bioactive scoresaple-3)

of compounds by MOLINSPIRATION and to assess thiibition of the derivatives against 5 subtypes of
cytochrome P450 by OCHEM Property Explorab{e-4).

Table-2
COMPOUND Milogp | TPSA | Natoms | MW | nON | Nohnh | Nviolation | nrotb | volume
3.94 65.18 21 278.31 4 2 0 3 251.38
5.72 56.06 27 356.4 4 2 1 4 329.14
5.56 147.71 33 446.42 10 2 1 6 375.81
4.24 24.73 19 246.31 2 0 0 3 2355
6.02 15.60 25 324.4 2 0 1 4 313.11
5.86 107.25 31 414.42 8 0 1 6 359.78
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°OH 292 | 8365 25 | 33836 6 2 0 5| 30248
HO

o | 4.69 74.53 31 416.4. 6 2 0 6 380.24
o~
HO

Hs i 4.54 166.17 37 506.4Y 12 2 2 8 426.90S

Table-3
Compound (_apcr lon thnnd Kinqse Nuclea_r Receptor Prqtease En_zy_me
Ligand I nhibitor I nhibitor Ligand I nhibitor Inhibitor
1 -0.57 -0.55 -0.80 -0.46 -0.70 -0.39
2 -0.21 -0.38 -0.65 0.26 -0.34 -0.21
3 -0.34 -0.34 -0.64 -0.05 -0.45 -0.27
4 -0.71 -0.63 -0.88 -0.66 -0.81 -0.45
5 -0.22 -0.42 -0.63 0.24 -0.31 -0.22
6 -0.36 -0.38 -0.62 -0.09 -0.43 -0.29
7 -0.46 -0.53 -0.57 -0.35 -0.54 -0.33
8 -0.20 -0.39 -0.52 0.21 -0.32 -0.18
9 -0.32 -0.42 -0.52 -0.05 -0.43 -0.25
Table-4
COMPOUND | AQ.SOLUBILITY | LOGIGC50 | AMES | CYP3A4 | CYP2D6 | CYP2C19 | CYP2C9 | CYP1A2
1 3.8 24 inactive + + + + +
2 4.4 2.1 inactive + + + + +
3 5.5 25 active + + + + +
4 4.5 15 inactive - + + - +
5 5.1 14 inactive - + + + +
6 6.1 24 active + - + + -
7 4.4 25 inactive + + + + +
8 4.8 2.2 inactive + + + + +
9 5.1 2.6 active + + + + +

Antibacterial activity:

The cup plate method [23-24] using Mueller agar ionedwas employed to study the preliminary antibaate
activity against Bacillus subtilis, Staphylococcagreus, Eischerria coli and Pseudomonas aerogifidea.agar
medium was purchased from HI-media laboratoriestdidn Mumbai, INDIA. Preparation of nutrient broth,
subculture, base layer medium, agar medium andpepvater was done as per the standard procedaceé. tEst
compound (5mg) was dissolved in 5ml of dimethyfaxitle, benzyl pencillin was employed s referentzngard
to compare the results..

Table-5
COMPOUND | B.SUBTILIS | E.COLI | PAEROGINOSA | SAUREUS
1 1.5 0.9 1.2 1.1
2 0.3 0.1 0.3 0.4
3 0.3 0.5 0.2 0.1
4 0.5 0.2 0.7 0.5
5 0.2 0.4 0.4 0.6
6 0.3 0.7 0.5 0.4
7 0.5 0.4 0.2 0.1
8 0.3 0.6 0.1 0.3
9 0.2 0.2 0.2 0.7
STD 2 1.8 1.5 1.7

The medium was inoculated at one percent levelgus8hours old cultures of the test organism meetioabove
aseptically into sterile petri dishes and allowedsét at room temperature for about 30min.The gedt standard
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solutions were added into cups left for 90min ireftigerator for diffusion. After incubation for 2dours at 37°C,
the plates were examined for inhibition zones in.ifile results were represented in the below tahfel Sigure-1.

1.6
1.4 -
1.2

1 - .
0.8 M B.subtilis

0.6 M E-coli
0.4 -
0.2 - P.aurosinosa

0 -

N q < & o © A % o = S.aureus
S QPP I

& S S N S N N S N
6\Qo @QO &QO @QO @QO @QO @QO &QO @QO
(’o (‘0 QO 00 ('0 (‘0 (‘0 QO 00

Figure-1
DISCUSSION

All the compounds were checked for their bioacseeres using online software that is molinspiratiom. This
highlights the molecules that follow Lipinski rubé five and their bioactivity against the targeighie body. By this
software we found that compounds are having bédfigaictive score against nuclear receptor ligand lkindse
inhibition. As per the bioactive score scale valnesveen 0-0.5 are active, 0.5-1 are very actieeasSper the score
compound-2(0.26), compound-5(0.24), compound-8j0a2l have bioactive score between 0-0.5 and areeac
towards nuclear receptor ligand.. Among all thee¢hcompound-2 has highest activity against nualeegptor
ligand. The remaining compounds has shown goocdescagainst kinase inhibition. Based on this séamer in
vitro andin vivo studies are to be carried out.

From the above results it is inferred the molecalesactive inhibitors of CYP 450 enzymes (CYP38&%,P2D6,

CYP2C19, CYP2C9, and CYP1A2) which were tested wime CYP 450 predictive model. It was noted thed t
pyrazoles with hydroxyl (-OH) and methoxy (OgH groups shown a greater activity against nucleaeptor
ligand and kinase inhibition.

The compound has shown good antibacterial #&gtigwards gram positive organisms than gram negati
Among all the compounds the compound-1 has showhelt activity. Pyrazoles with hydroxyl substitigen
exhibited better bacterial effect than the otheapgles against gram positive organism.
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