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ABSTRACT

4"substituted-2-(4'-formyl-3'-phenylpyrazole) 4-ply¢ thiazole is synthesized by the condensatiornwesst
acetophenone and 4-phenyl-2-hydrozino thiazoleresgnce of ethanol and glacial acetic acid usingmeier-
haack reaction, which lead to the isolation of motne (Acetophenone hydrazone ) as an intermediBle
structures of the synthesized compounds were coediby IR (Infra-Red Spectroscopy), 1H-NMR (Protbuelear
Magnetic Resonance Spectroscopy) and Mass speetrahique. The synthesized compounds were scréened
their antifungal and antibacterial activities.
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INTRODUCTION
Pyrazoles and their derivatives are important amant of use in therapy in different diseaS€5Antibacterial'™?,
fungicidal **?%, antidiuretié*?® anticance?® and anti-HIV 33! antitumour®, antianalgesic-inflamatory*>¥’,
anticonvulsant®° properties. Pyrazole and its derivatives normadlyrot occur in nature probably due to difficulty
in constructing a N — N bond by living organisme thotable exceptions being 3-n-nonyllpyraZblésolated from
Hottuynia Cordate,a-aminof-1-pyrazolylpropionic acitl isolated from water-melon seeds and the alkoloid
Withasominie?? i.e., 4-phenyl-1, 5-trimethyenepyrazole (3) isethfrom Withania Somnifera. The method for the
synthesis of 2-(4'-formyl-3'-phenylpyrazole) 4-phlethiazole involving the condensation between agkénone
and 4-phenyl-2-hydrozino thiazole, which lead tce tisolation of intermediate pyrazoline (Acetophemon
hydrazone) in the presence of ethanol and glacetfi@acid. In continuation of our interest on gysnthesis of
novel hetrocyclic system during the present ingegitbn we used vilsmeier-haack reaction on aboterrimediate
pyrazoline, and gives few 2-(4'formyl-3'phenylpybez1-yl) 4-phenylthiazole.

EXPERIMENTAL SECTION

All the chemicals were used for synthesis are dlydital reagent grade. Melting points were takenopen
capillaries in paraffin-oil-bath or an electronipparatus are corrected. The Infrared (IR) specteevgcanned on
KBr pellets or nujol mulls on perkin-ElImer 842 IRoextrophotometer and Perkin Elmer 1430 grating
spectrophotometer. The proton Magnetic resonamt®fIR) spectra were recorded on Solution in CDCi@l a
CDCI3-DMS0.d6 on a Multinuclear Brucker 300 AC. NMR. Purity of the compounds was checked by
TLC.TLC plates were coated with silicagel suspenste@hloroform-methanol mixture (1:1) and iodinepoars
were used as the visualizing agent.
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Synthesis of p-substitued-4-phenyl-2-hydrozino tlizole (1): p-substituted-4-phenyl -2-hydrozino thiazole
needed for the present study have been synthefmad4-substituted-acetophenones. A solution oéppropriate
acetophenone (0.1 mol) in glacial acetic acid (1 was placed in a conical flask. Bromine (16.0d, fhol) in
glacial acetic acid (50ml) was added very slowlgnir the dropping funnel with constant stirring, kiegpthe
temperature below 20The 4-phenyl-2-hydrozino thiazole (Nere separated on pouring the reaction mixture on
ice. The crude products were filtered at the pumashed with cold ethanol and crystallized from ethaThe
reactions of the synthesis of compound | are as/shio scheme 1.
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Scheme 1: Synthesis of p-substituted 4 Phenyl -2-dhpzinethiazole (1)
Where “R” may be -H (la), -CH3 (Ib), -OCHS3 (Ic) eCl (Id)

The physical properties of p-substituted-4-phenfilydrozino thiazole (Ijhus prepared are listed in Table 1.

Table 1: Physical properties of p-substituted 4-pheyl-2-hydrozino thiazole (1)

S.No. R Compound namg ”Jcp Y(Lsol)d
1 H la 48-49 65
2 CHs Ib 50 62
3 OCH, Ic 70-71 57
4 Cl Id 100 80

Synthesis of 2-(4'-formyl-3'-phenylpyrazole) 4-pheyl thiazole (lla) : 2-(4'-formyl-3'-phenylpyrazole) 4-phenyl
thiazole (lla) was prepared by mixing 2-hydrazirphenylthiazole (la) and acetophenone in ethanal rgfluxed

in the presence of a drop of acetic acid for 30ut@s. This forms the corresponding intermediattaphenone-
hydrazone (pyrazoline) in 80% vyield and having mi§3. The hydrazone (pyrazoline) was treated with DMF-
POCE mixture at 80-8%C for 5 hrs. The usual work up to the reaction miatfollowed by crystallization from
ethanol gave 4"-substituted-2-(4'-formal-3'phenydzple-1'-yl) 4-phenylthiazole (Ila) as light yellacrystals, m.p.
116, yield 70%. The possible reactions for the syrithebthe compound Il are shown in scheme 2.
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Synthesis of 4"methyl-2-(4'-formyl-3'-phenylpyrazole) 4-phenyl thiazole (llb): 4-methyl-2-hydrazino-4-
phenylthiazole (Ib) and acetophenone in ethanolnetisxed in the presence of a drop of acetic &m0 minutes,
the corresponding intermediate acetophenone-hydeazdpyrazoline) was isolated in 80% yield. Theteraf
Vilsmeier-Haack reaction on this intermediate WiMF-POCk mixture at 80-8%C for 5 hrs followed by usual
work up of the reaction mixture results in the fatmon of 4"-methyl {2-(4-formyl-3'-pneylpyrazold)-yl}-4-
phenylthiazole (1Ib) in 73% vyield.

Synthesis of 4"methoxy-2-(4'-formyl-3'-phenylpyrazde) 4-phenyl thiazole (lic): The synthesis of 4"-methoxy-
{2-(4'formyl-3'-phenylpyrazol)-1'-yl}-4-phenylthiaxe (IIc) was achieved by condensation of acctopherwith 4-
methoxy-4'-phenylthiazole-2-yl-hydrozone (Ic) inetipresence of a drop of acetic acid. The reactit form
corresponding intermediate hydrazone (pyrazolin®)irg m.p. 183 with a yield of 80%. This intermediate
hydrazone was then subjected to Vilsmeier-Haackti@ainto a mixture of DMF-POGlat 80-88 for 5 hrs. The
usual work up of the reaction mixture followed hystallization for the crude product from ethanobyded 4"-
methoxy-{2-(4'-formyl-3'-phenylpyrazol)-1'-yl}4-pmgl-thiazole (134c) as yellow crystals, m.p. 483yield 74%.

Synthesis of 4"-chloro-{2-(4'-formyl-3'-phenylpyrazol)-1'-yl} 4'-phenylthiazole (lid): the condensation of
acctophenone with 4-chloro-4'-phenylthiazole-2-ytitozone (Id) in the presence of a drop of acetid aesults
into 4"-chloro-{2-(4'-formyl-3'-phenylpyrazol)-1'ty 4'-phenylthiazole (Ild). The reaction first formorresponding
intermediate hydrazone (pyrazoline) having m.p.°18éh a vyield of 80%. This intermediate hydrazowes then
subjected to Vilsmeier-Haack reaction into a migtaf DMF-POC} at 80-88 for 5 hrs. Usual work up of the
reaction mixture provided the corresponding pyrazale., 4"-chloro-{2-(4'-formyl-3'-phenylpyrazol)-yl} 4'-
phenylthiazole (lId) as light yellow needles, Mg, yield 78%.
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Scheme 2: Synthesis of 4"substituted-2-(4'-formyl-3ohenylpyrazole) 4-phenyl thiazole (Il)
Where “R”is = H (for compound lla), -CH3 (for cqround I1b), -OCH3 (for lic) or —CI (for Ild)
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BIOLOGICAL ACTIVITIES

Anti-bacterial activity:

Newly synthesized compound#iatd) have been tested for their anti-bacterial agtidgainst gram negative
bacteriaSalmonella typhandPseudomonas aeroginoday agar plate disc diffusion method. Standardtsmiul %

to 6% of the 4"-substituted (2-4'formyl-3-phenlyrpzole-1-yl) 4-phenylthiazole were prepared in lmebl and
water 50-50.

Anti-fungal activity:
The same compounds were tested for their anti-fusxgivity againstandida albican and aspergillus niger

RESULTS AND DISSCUSION

The IR and 1H-NMR examination of the compound 48stituted{2-(4'formyl-3'-phenylpyrazole)-1'-yl)-4-
phenylthiazole show following results:

1.2-(4'-formyl-3'-phenylpyrazole-1'-yl)-4-phenylthiazole (la): The compound shows following results by IR and
1H-NMR.

IR (Nujol, Vmax cm-1) : 2820 (aldehydic C-H stia}
1640 §,B-unsaturated C=0 stretch)
'H NMR (CDCk) : 0 7.3-7.6 (m, 5H, arylproton)
7.6 —7.85 (m, 4H,€, Cs-H,Cs-H)
9.0 (s, 1H,®l)

10.0 (s,1H,,G4 formylproton)

I

H - ‘ H
\ | N
§ |
/‘\N N H
H S |
H
H N
CHO
H H
(IMa) H
4"-methyl{2-(4'formyl-3'- phenylpyrazole) 1'-yI)-4-p henylthiazole (lIb):
IR (ujol, Vmax Cm) 2820 (aldehydic C-H strecth)
1640 @,B-unsaturated C = O stretch)
'H NMR (CDCk) : 02.32 (s, 1H, GCHy)

7.15 (dd, 1H, €H, J =8.0 and 2.5 Hz)
7.30-7.50 (m,5H, arylprotons)

7.55 (d, 1H, &H, J = 2.5 Hz)

7.6-7.7 (d, 1H, 1, C-H, J = 8.0 Hz)
9.0 (s, 1H, &H)

9.90 (s, 1H, &formylproton)
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CHO
(11b)
4"methoxy-{2-(4'-formyl-3'- phenylpyrazol) 1'-yl)4-p henylthiazole (lIc)
IR (ujol, Vmax Cm) 2810 (aldehydic C-H strecth)
1640 ¢,B-unsaturated C = O stretch)
'H NMR (CDCE) : 03.70 (s, 3H, GOCHy)
6.95-7.05 (dd, 1H,4H, J = 8.0 and
2.5 Hz)

7.2 (d, 1H, gH, J = 2.5 Hz)

7.3-7.50 (m,5H, arylprotons)

7.6-7.8 (d, 1H, £H, C-H, J = 8.0 Hz and 2.5 Hz)
8.85 (s, 1H, £H)

9.95 (s, 1H, £formylproton)

H,CO. H
N
; |
N H
" |
N H
H
CHO
H H

(lic)

4"-Chloro-{2-(4'-formyl-3'- phenylpyrazol) 1'-yl}4-p henylthiazole (IId)
IR (nujol, Vmax Cnt) 2850 (aldehydic C-H stretch)

1680 @,B-unsaturated C = O stretch)

'H NMR (CDCk) : 0 7.45-7.54 (m, 5H, arylprotons)
7.83-7.87 (m, 3H, £H, Cs-H, Gs-H)
9.02 (s, 1H, &H)
10.08 (s, 1H, &formylproton)
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Biological Activities:

It was observed that with the increase of conctatraf compound the growth of all pathogens wdecaéd. The
standard solution with 2% of compound slightly reeld the growth while 5% compound solution was much
effective in bring the count of micro-organism tbraost nil. While solution with 6% of compoundadh all most
same antimicrobial effect as of 5%. So, the compodtt+substituted (2-4'formyl-3-phenlyl-pyrazole-l)-yi-
phenylthiazole (lla, lib, lic and lid) are biologity active.
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