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ABSTRACT

An €efficient and convenient procedure has been developed for the synthesis of some new
substituted pyrazolo [3,4-c] pyrazol Thiazolone derivatives were synthesized and evaluated for
their in vitro antimicrobial activity. All the synthesized compounds were subjected to in vitro
antimicrobial screening. Some of the compounds showed excellent activity against panel of
microorganism.

Keywords: 4-(substitutedbenzylidene)-3-methyl-1-phenyl-1H-gzyl-5-ones, thiosemicarbazide,
pyrazolo[3,4-c] pyrazol thiazolone, antimicrobiatisity.

INTRODUCTION

Among the wide variety of heterocycles that havpleed for the developing pharmaceutical
important molecules. In the family of heterocyammpounds, nitrogen containing heterocycles
with a sulphur atom are an important class of camgs in medicinal chemistry. Pyrazole
containing compounds have practical applicatiothenmedicinal and agrochemical field [1, 2].
The pyrazole ring has shown to be the basic mdmtya number of dyes and drugs [3, 4].
Several pyrazoles with antimicrobial, antiviral aaticancer properties have been reported [5]
.Certain allyl pyrazoles have shown significantiatgrgic, anti-inflammatory, and antiarthritic
properties [6,7]. Many pyrazole- fused heterocyclienpounds have been to exhibit biological
activity widely used in pesticides and medicine 98, Pyrazoline derivatives have also been
reported in the literature to exhibit various phacwlogical activities such as anti-inflammatory
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[10], antihypertensive [11] and antimicrobial. Qretother hand thiazoles and their derivatives
have attracted continuing interest over the yeasabse of their biological activities [12, 13]
recently found application in the drug developmdat the treatment of allergies [14]
hypertensive [15] bacterial [16) identify new class that may be value in desigmew potent
antimicrobial agents. Our continuation work on hetgcles [17-21] that having potent
biological activities, these assets prompted ugprepare some new pyrazolo [3,4-c] pyrazol
thiazolone derivatives with potent biological aitinby using polyethylene glycol-400 as green
and recyclable solvent.

MATERIALSAND METHODS
Chemistry:
Melting points were uncorrected and determined nnogen capillary tube. IR spectra were
recorded on FTIR Shimadzu spectromefet. NMR spectra were recorded in DM3#@-on
Avance 300 MHz spectrometer using TMS as an intestendard. The mass spectra were
recorded on EI-Shimadzu-GC-MS spectrometer. Eleahamalyses were performed on a Carlo
Erba 106 Perkin-Elmer model 240 analyzer

General procedure for the synthesis of 4-(4-Substituted benzylidine)-3-methyl-1-phenyl-1H-
Pyrazol-5(4H)-one [22]

General procedure for the synthesis of substituted 4-methyl- 3,6-diphenylpyrazolo [3, 4-c] pyrazol-
2(6H)-carbothioamide(2a-f)

A mixture of substituted 4-Benzylidine-3-methyl-hegnyl-1H-Pyrazol-5(4H)-one (1mmol) and
thiosemicarbazide (2mmol) was stirred in polyethglelycol (PEG-400) 20 ml at %9 for 1
hours. After completion the reaction (monitoredTyC), contents were poured into cold water.
The separated solid was filtered and recrystallfeeich proper solvent to give pure compound.

General procedure for the synthesis of substituted 3-(4-methyl)-3,6-diphenyl pyrazolo[ 3,4-c]pyrazol-
2(6H)-yl)thiazol-4-(5H)-one

A Mixture of substituted 4-methyl-3,6-diphenylpycda [3, 4-c] pyrazol-2(6H)-Carbothioamide
(0.34gm,0.01) and monochloro acetic acid (0.74gh)0dissolved in15 ml of acetic acid. Solid
sodium acetate (0.82gm, 0.01 mole) was added amdtkie reaction mixture was refluxed for 2-
3 hrs. After completion of the reaction (ChekedTyC), contents were poured into cold water.
The separated solid was filtered and recrysta#idlizom ethanol to give pure compound.

Spectroscopic data of selected compounds

2-(3-(5-chlor 0-3-methyl-1-phenyl-1H-pyr azol-4-yl)-4-methyl-6-phenylpyrazolo [3,4-c] pyrazolo-2-
(6H)-yl) thiazol-4(5H)-one

IR (KBr): 1650( >C=0),1598 (>C=N),1512(>C=C<)¢m'H NMR (DMSO-ds 300 MHz): &
3.09-3.20 (dd, 1H, Hah 4.02-4.20 (dd, 1H, Hb)% 1.30 (s, 3H, -Ch), 0.92 (s, 3H, -Ch), o
3.98 (s, 2H, -CH), 5 6.90-8.00 (m, 10H, Ar-H),8 ppm; EIMS (2): 490[M']; Anal. Calcd for
C24H200N/CIS: C, 58.83; H, 4.11; N, 20.01%. Found: C, 58H64.12; N, 19.79%.

2-(3-(2-butyl-4-chlor o-1H-imidazol-5-yl)-4-methyl-6-phenylpyr azol o[ 3,4-c] pyr azol-2(6H)-y)thiazol -
4(5H)-one

IR (KBr): 1654(>C=0), 1599(>C=N),1510(>C=C<)cma1Hf NMR (DMSO-d6, 300 MHz):5
3.10-3.30 (dd, 1H, Hay, 4.0-4.20 (dd, 1H, Hb), 1.31 (m, 2H, -&) 1.64 (m, 2H, -ChH), 2.68
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(t, 2H, -ChH), 8.16 (s, 1H,NH), 0.94 (s, 3H, -G}{ & 3.70 (s, 2H, -CH2)p 6.95-7.90 (m, 5H,
Ar-H), & ppm; EIMS (2): 453[M']; Anal. Calcd for GsH1gON,Cl: C, 55.56; H, 4.44; N,
21.60%. Found: C, 55.55; H, 4.35; N, 21.30%.

2-(3-(3-(4-chlor ophenyl)-1-phenyl-1-H-pyr azol -4-yl)-4-methyl-6-phenyl pyr azol o[ 3,4-c] pyr azol -
2(6H)-yhthiazol-4(5H)-one

IR (KBr): 1650(>C=0), 1580(>C=N), 1514(>C=C<)¢m'H NMR (DMSO-ds 300 MHz)5
3.04-3.20 (dd,1H,Ha)y 4.08-4.28 (dd,1H, Hb)} 0.94 (s, 3H, -Ch), 6 3.65 (s, 2H, -Ch),
6.75-7.85 (m, 14H, Ar-H)$ 8.01 (s, 1H, 5H of pyrazole), ppm; EIMS (Wz): 550[M']; Anal.
Calcd for GgH200SN,CI: C, 63.33; H, 3.66; N, 17.83%. Found: C, 631253.44; N, 17.24%.

2-(3-(3-(4-fluor ophenyl)-1-phenyl-1-H-pyr azol-4-yl)-4-methyl-6-phenyl pyr azol o 3,4-c] pyr azol -
2(6H)-yhthiazol-4(5H)-one

IR (KBr): 1650(>C=0), 1584(>C=N), 1518(>C=C<)¢mH NMR (DMSO-ds, 300 MHz): &
3.0-3.20 (dd,1H,Ha)$ 4.1-4.30 (dd,1H, Hbj,0.98(s, 3H, -ChH), 6 3.76 (s, 2H, -CH), 6 6.75-
7.90(m, 14H, Ar-H)$ 8.01 (s, 1H, 5H of pyrazoley, ppm; EIMS (W2): 534[M]; Anal. Calcd
for CogH200FN;CI: C, 65.28; H, 3.78; N, 18.38%. Found: C, 651203.79; N, 18.44%.

Biology

The antimicrobial activities of the synthesized poondsl | (a-f) were determined by agar well
diffusion method [23]. The compoundsere evaluated for antibacterial activity against
Escherichia coli, Salmonella typhi, Staphylococcus aureus andBacillus subtilis. The antifungal
activity was evaluated againsfspergillus niger, Aspergillus flavus, and Penicillium
chrysogenum were procured from Institute of Microbial techngjo (IMTech), Chandigarh,
India. The antibiotic penicillin (25pg/mL) and ngsh (25ug/mL) was used as reference drug
for antibacterial and antifungal activity, respeety. Dimethyl sulphoxide (1%, DMSO) was
used a control with out compound.

RESULTSAND DISCUSSION

In a view of the recent emphasis toward the devety of new, selective and environmental
friendly using PEG-400 or a solvent for the synthesf fine chemicals and biologically
important compound, herein we report an efficiemthnd for the synthesis of pyrazolo[3,4-c]
pyrazol thiazolone derivatives using PEG-400. Toiéthe use of volatile organic solvents can
minimize the generation of waste, which is a rezent of one of the principles of green
chemistry [24, 25]. Recently, PEG is found to beirgeresting solvent system. The important
difference between using PEG and other neoterigestd is that all of the toxicological
properties, the short and long-term hazards, amdittdegradability.

Polyethylene glycol (PEG) as environmentally benigrotocol prompted to have many
applications, in substitution, oxidation and reduttreaction [26]Hence,n this present study, a
series of pyrazolo[3,4-c] pyrazol thiazolone wereynteesized from the 4-
(substitutedbenzylidene)-3-methyl-1-phenyl-1H-ppie-ones in polyethylene glycol (PEG-
400) as green solvent under mild reaction conditsodescribed. The reaction sequence for the
preparation of titte compounds is represented meSe.
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Structures of the synthesized compounds were esdtall on the basis of spectral analysis (IR,
'HNMR and MASS). The results of antimicrobial data aummarized in Table. In comparison
with standard antibacterial penicillin, compoundts, lic, Ild and were found to be growth of
fungi againstA. niger. Compounds lla, Ild, lle were observed no fungalgh againsi. flavus.
Compounds lla, lic, lle, found to be reduced growthivity aginstP. chrysogenum. On the
other hand llb, 1ld, lle found to be active agaiBstoli. Compounds were lic, 1ld, lIf also found
to be active againss. aureus. Compounds lla, llb, Ild, showed good activity quaratively
active againsB. subtillis. As compared with standard antibacterial compoutajslic, and lIf
were observed as active agaifstyphi.
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Table-1: Physical and analytical data of synthesized derivativesll| (a-f)

Entry HET Yield (%) M. P (°C)
CHO
HsC
o
1 N~N 85 140

N
\
2 o CI N>_\_\ 88 160
H

3 0 155
4 N 82 170
N
. CHO F
0]
|
5 cl /@Eﬂ)\ CHO 84 165

HyC N CHO
6 80 180
/
X N cl

Table-2: The antimicrobial data of the synthesized derivatives || (a-f)

Bacteria Fungi
Product (Zone of inhibition in mm) (Growth)

Ec St Sa Bs An Af Pc
lla 11 12 -- 14 RD -ve RD
IIb 14 11 10 | 15 +ve +ve -ve
lic 12 10 12 | 10 +ve +ve RD
Ild 13 10 13 | 12 +ve +ve +ve
lle 15 12 10 | 09 RD -ve RD
If 13 12 13 | 07 RD -ve -ve
Penicillin | 16 15 18 | 14 NA NA NA
Nystatin NA NA NA | NA -ve -ve -ve

Ec-Escherichia coli; S-Salmonella typhi; Sa-Staphylococcus aureus; Bs-Bacillis subtilis; An-Aspergillus niger; An-Aspergillus
flavus; Pc-Penicillium chrysogenum; -ve-No growth; +ve-Growth of fungi; RD-Reduced growth; NA-Not Appilcable

CONCLUSION

In summary, we have designed and synthesized soe(Be(43Hydroxy phenyl)-4-methyl-6-
phenyl-3,3a-dihydropyrazolo[3,4-c]pyrazol-2(6H)iiazol-2-(3H)-one. The preliminaryin
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vitro antimicrobial screening of this series revealat,thompounds, showed moderate to good
activities as compared with standard antibactanal antifungal drugs.
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