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ABSTRACT

A novel series of the pyrazolo[3,4-d] pyrimidines fused with thiazolidino
neswere prepared by the cyclocondensation of 1-phenyl-3-methyl-4-aryl-
6-mercepto-4,5-dihydropyrazol o 3,4-d] pyrimidines with chloraceticacid.
Elemental analysis, IR, 'H-NMR, and mass spectral data established iden-
tification of the compounds. Products were evaluated for their antimicro-
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bial and antitubercul osis activity. Some of the obtained compounds showed
the interesting antimicrobial activity comparable to standard drugs like
ampicillin, chloramphenicol, amoxycillin, ciprofloxacin, norfloxacin and

griseofulvin. © 2007 Trade Science Inc. -INDIA

INTRODUCTION

Pyrazol o[ 3,4-d] pyrimidines are of considerable
chemica and pharmaceutica importanceaspurinesana
logs*3 of naturally occurring fused uracilsthat possess
diversebiologica activities®. Thesaderivatives>@were
found to besdlectiveligandswith antagonist activity for
Aladenosinereceptors(A AR). They may havethera:
peutical use as cognitive enhancers, antidementia
drugg(e.g., for Alzheimer’s disease and cerebrovascular
dementia), psycostimulants, antidepressant drugs, and
amdiorantsof cerebra function. Furthermore, alarge
number of thiazolidinonesderivativesarereportedto
exhibit variouspharmacol ogicd activitied®2,

Dueto various biodynamic activitiesof pyrazolo
[3,4-d]pyrimidinesand thiazolidinones, Synthesisof 4-
aryl-3methyl-1-phenyl-4,4a-dihydro-6H-pyrazol o 3,4-
d]-1,3-thiazolidino-[3,2-a] pyrimidine-5-ones(l Va-m)

have been undertaken by the cyclocondensation of 1-
phenyl-3-methyl-4-aryl-6-mercepto-4,5-dihydropyra
zolo[ 3,4-d] pyrimidineswith chloracetic acid. For al
thecompoundsagenera reaction schemeisoutlinedin
reaction SCHEME 1. The compoundswere obtained
in excellent yield and were assayed for their in vitro
biological assay likeantibacterid activity towardsthe
gram positive and gram negative bacterial strain and
antifungal activity towards Aspergillusniger MTCC-
282 and Candida albicansMTCC-227 at aconcen-
tration of 40 ug/ml. The biological activities of the syn-
thesized compounds were compared with reference
standard drugs(TABLE 2). The compounds(l Va-m)
wereal so evaluated for their in itro antimycobacterial
activity against MycobactriumtuberculosisH_ Rv at
6.25 ng/mL concentration. Thephysical constants, an-
timicrobial activitiy and antimycobacterial activity of
compounds(l Va-m) arerecordedin TABLES 1, 2 and
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TABLE 1: Phydcal congtant of 4-aryl-3methyl-1-phenyl-4, 4a-dihydr o-6H-pyr azol 0] 3,4-d]-1,3-thiazolidino-[ 3,2-]pyrimidine-
5-ones(IVa-m)

M olecular R¢ % of nitrogen

0 .

Sr.no. R Molecular formula weight M.P."C  Yield(%) value requiredffound
IVa Phenyl CxH16NL,OS 363 157 74 055 1556 15.50
IVb 2-Hydrxyphenyl CooH16N4O.S 376 186 76 0.60 1489 1484
Ve 4-Hydroxyphenyl CooH16N4O.S 376 147 71 054 1489 14.85
Ivd 2-Chlorophenyl CxH1sN4OSCl 394.5 204 68 058 1420 14.15
Ve 3-Nitrophenyl CoH1sNs0sS 405 228 78 049 1728 17.22
IVE 3-Phenoxyphenyl CosH2oN4O.S 452 242 70 052 1239 12.32
Vg 4-M ethoxyphenyl CxH1sN4O.S 390 264 73 056 1436 1431
Vi Styryl CxH1sN,OS 386 214 66 0.57 1451 1445
IVj 2-Chloro-quinalinyl CxH1NsOSCl 4455 222 64 054 1571 15.65
IVk 2,5-dichloro-quinolinyl CxH1sNsOSCl, 480 194 69 0.50 1458 1453
VI 2-Chloro-8-methyl-quinolinyl ~ CyyH1gNsOSCI 4595 186 74 051 1523 15.20
IVm 2-Chloro-5-methyl- quinolinyl  Cy;H1sNsOSCI 4595 178 75 053 1523 15.19

TABLE 2: Antimicrobial activity of of 4-aryl-3methyl-1-phenyl-4, 4a-dihydr o-6H-pyr azol o[ 3,4-d]-1,3-thiazolidino-[ 3,2-a] py-
rimidine-5-ones(l Va-m)

Antibecterial activity Antifungal activity
no. R zones of inhibition in mm _ zon%qf inbition in mm
Spyogens  Saureus E.Coli  B.subtilis C.albicans A. niger
IVa Phenyl 11 13 14 19 20 22
IVb 2-Hydrxyphenyl 10 15 16 16 22 14
IVc 4-Hydroxyphenyl 12 15 17 18 19 16
IVd 2-Chlorophenyl 16 14 21 17 19 18
IVe 3-Nitrophenyl 15 17 23 16 18 19
IVf  3-Phenoxyphenyl 18 16 18 20 17 17
IVg 4-Methoxyphenyl 14 18 19 21 21 23
IVh 3-methoxy-4-hydroyphenyl 18 22 15 18 17 15
IVi  Styryl 12 11 14 15 16 13
IVj 2-Chloro-quinolinyl 14 14 16 15 15 16
IVk 2,5-dichloro-quinolinyl 17 19 22 19 18 18
IVl 2-Chloro-8-methyl-quinolinyl 18 17 19 17 16 17
IVm 2-Chloro-5-methyl- quinolinyl 17 15 20 16 20 20
Antimicrobial activity of known chosen standard drugs
Ampicillin 16 17 23 19 - -
Chloramphenicol 19 22 23 25 - -
Amoxycillin 17 20 21 25 - -
Ciprofloxacin 21 22 28 22 - -
Norfloxacin 20 25 26 23 - -
Griseofluvin - - - - 25 22
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EXPERIMENTAL

Meélting pointswere determined routinely in open
capillary tube and are uncorrected. The compl etion of
reaction wasmonitored by TLC onsilicagd-G plates
of 0.5mm thicknessand spotswerelocated by iodine.
Elementd andysesof thenewly synthesi zed compounds
was carried out on Carlo Erba 1108 analyzer and are
foundwithintherange of theoretical value. IR spectra
were recorded on Shimadzu-8400 FT-IR spectrom-
eterinKBr(A incn?). 'H NMR spectrawererecorded
in CDCI, onaBrucker DRX-300 at 300MHz. EI-MS
spectrawererecorded on Shimadzu GC-MSQP-2010
by Electron Impact method. Inal the compounds, the
molecular weightswerefound to be 43m/zlessthan the
molecular ion peak. No particular fragmentation pat-
ternisobserved from the spectra.

Synthesis of 4-(4’-methoxyphenyl)-3-methyl-6-
mer capto-4,5-dihydro-1-phenylpyra-zolo[3,4-
d]pyrimidines

A mixture of 1-aryl-3-methyl-5-pyrazolones
(0.01M), 4-methoxy benzal dehyde(0.01M) and thio-
urea(0.01M) in ethanol (30mL) was heated under re-
flux conditionfor 9hours. Thereaction mixturewaskept
at room temperaturefor 3 hr. Theproduct wasfiltered,
dried andrecrystalized from ethanol. Yield: 72%, m.p.
118°C, R;: 0.33, Found: C,65.00%, H,4.90%,
N,15.60%. Calculated for C H,,N,OS: C,65.12%,
H,5.18%, N,15.99%. Theconstitution hasbeen ddlin-
eated by IR, PMR and Mass spectra as followed.
|.R.(KBr)(v, ,cm™): 3045(C-H str. Aromaticl, 4-dis-
ubstituted), 2920(C-H str. asym. Alkane-CH.,), 2858
(C-H str. sym. Alkane-CH,), 1515(C=Cring skeletal
vib.), 1404(C=N ring skeletal vib.), 3400(N-H str.),
1596(N-H def.), 1323(C-N str.), 1550(C=N Str.Of
pyrazole), 1620(N-N def. of pyrazole), 1265(C-O-C
str. of ehter), 1101(C-S-C str.), 2630(S-H str.). *H-
NMR(TMS)(5ppm): 1.832(s,3H,-CH.,), 3.108(s,3H,-
OCH,), 4.949(s,1H,-CH), 6.526-8.595(m,11H,Ar-
H,-NH,-SH).

Mass spectra
The mass spectrum fragmentati on shows mol ecu-
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lar ion(M*) peak at m/z=350 was consistent with the
molecular formula C jH,N,OS. Similarly other
pyrazol o[ 3,4-d] pyrimidineswere prepared and utilized
for further reaction.

Synthesisof 4-(4’-methoxyphenyl)-3methyl-1-phe-
nyl-4,4a-dihydro-6H-pyrazolo[3,4-d]-1,3-
thiazolidino-[3,2-a]pyrimidine-5-ones(I V)

A mixture of 4-(4’-methoxyphenyl)-3-methyl-6-
mercapto-4,5-dihydro-1-phenylpyrazol o[ 3,4-d]
pyrimidines(0.01M), chloracetic acid(0.01M) and an-
hydrous sodium acetate(3gm) fused in gl.acetic
acid(30ml) and acetic anhydride(10ml) wasrefluxed
for 3hours. Then thereaction mixturewasallowed to
cool and poured gradualy with stirringinto cold water.
The solid formed wasfiltered off, washed with water
andrecrysdlized fromethanal. Yidd: 73%, m.p. 264°C,
R, 0.56, Found : C,64.62%, H, 4.58%, N, 14.31%.
Calculated for C, H,.)N,0O,S: C, 64.62%, H, 4.62%,
N, 14.36%. The constitution of (1Vg) hasbeen ddlin-
eated by IR, PMR and Mass spectra as followed.
LLR.(KBn(IVg)(v,,cm?): 3050(C-H str. Aromaticl,4-
disubstituted), 2928(C-H str. asym. Alkane-CH,),
2939(C-H str. sym. Alkane-CH,,), 1558(C=C ring skel-
etal vib.), 1431(C=Nring skeletd vib.), 3421(N-H gir.),
1590(N-H def.), 1118(C-N str.), 1639(C=N Str.Of
pyrazole), 1590(N-N def. Of pyrazole), 1709(C=0
g. of thiazolidinone), 667(C-S-C &tr. of thiazolidinone),
1265(C-O-C 4. of ether). PM.R (TMS)(6ppm)(1Vg):
2.549(s,3H,CH,), 3.516(s,3H,-OCH,), 4.683(s,2H,-
CH,), 5.808(s,1H,-CH), 7.164-7.970(m,8H,-Ar-H).
Mass spectra(1Vg): The Mass spectrum fragmenta-
tion showsmolecular ion (M*) peak at m/z=391 was
consistent with themolecular formulaC,H,,N,O,S.
Similarly other compounds (I\Va-m) wered so prepared
andtheir physical constantsareshownin TABLE 1.

ANTIMICROBIALACTIVITY

Products (I Va-m) wereevauated for their antimi-
crobid activity against S'eptococcus pyogensMTCC-
442, Saphylococcus aureus supsp. AureusMTCC-
96, Bacillus subtilius MTCC-441, Escherichia coli
MTCC-443 and antifungal activity against Aspergillus
niger MTCC-282 and Candida albicansMTCC-227
using DMF asasolvent at 40ug/ml concentration by
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TABLE 3: Antimycobacterial Activity of 4-aryl-3methyl-1-phenyl-4,4a-dihydr 0-6H-pyr azol o] 3,4-d]-1,3-thiazolidino-[ 3,2-

a]pyrimidine-5-one(I Va-m)

Sr. no. R Molecular formula Assay MIC (ug/mL) % Inh  Activity
IVa thyl CyoH1sN4OS Alamar >6.25 0 -
IVb  2-Hydrxyphenyl CyoH1N4OS Alamar >6.25 0 -
IVc  4-Hydroxyphenyl CyoH1sN4O5S Alamar >6.25 7 -
IVd  2-Chlorophenyl CyoH15N4OSCl Alamar >6.25 42 -
IVe  3-Nitrophenyl CoH15Ns05S Alamar >6.25 0 -
IVFf 3- thoxyphmyl CoeHoN4O,S Alamar >6.25 17 -
|Vg 4-M ahoxyphmyl C>1H1sN4O,S Alamar >6.25 5 -
IVh  3-methoxy-4-hydroyphenyl C1H1gN4OsS Alamar >6.25 6 -
Vi Styryl C,H1gN4OS Alamar >6.25 22
IVj  2-Chloro-quinolinyl Cx3H1sNsOSCI Alamar >6.25 11
IVk  2,5-dichloro-quinalinyl Cy3H15sNsOSCl, Alamar >6.25 0
IVI  2-Chloro-8-methyl-quinolinyl  Cy4H;gNsOSCI Alamar >6.25 1
IVm  2-Chloro-5-methyl- quinolinyl  C,4H;gNsOSCI Alamar >6.25 10

using cup-plate method?Y. After 24hoursof incubation
at 37°C, thezones of inhibition weremeasured in mm.
Theactivity was compared with someknown antibiot-
ics like ampicillin, chloramphenicol, amoxycillin,
ciprofloxacin, norfloxacin and griseofulvin, & same con-
centration, which arerecorded in TABLE 2.

Antituber culosisactivity

Primary screening of the compounds(l Va-m) was
conducted at 6.25 pg/mL against Mycobacteriumtu-
berculosis StrainH_ Rv(ATCC 27294) inBACTEC
12B medium using a broth microdilution assay, the
Microplate Alamar Blue Assay(MABA)?2. Com-
pounds exhibiting fluorescence were tested in the
BACTEC 460 radiometric system. All the compounds
effected <90% inhibition in primary screening
(i.e,MIC>6.25 ug/mL). The compounds(l Va-m) were
not subjected to the further eval uation dueto | ake of
inhibitionin primary screening. Theresultsaredepicted
inTABLES3.

RESULT AND DISCUSSION

Infrared spectroscopicinvestigation was carried out
by theuseof KBr method, showed asharp band around
1708cms? dueto ketonic stretching band(C=0 str.)
of thiazolidinone. Which confirmsthedesired cyclisation.
The *H NMR spectra of compound(1Vg) showed a
singlet at 4.683 dppm which suggests presence of a-
CH, next to aketonic functional group , which con-
firmed theformation of desired product (1Vg).

Thenewly synthesized compounds (I Va-m) were

evaluated for their antimicrobial activity Compounds
(1vVe), (1Vf), (IVg), (IVi), (IVe) and (1Vg) demon-
srated excellent antimicrobid activity comparedtothe
standard drugs like Ampicillin, Chloramphenical,
Ciprofloxacin, Griseofluvin. Noneof the compounds
showed any specificinhibition towardsmycobacterium
tuberculosis strain H_Rv in primary screening.
Antimycobacterid activity isdesignatedin TABLE 3.
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