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Several new heterocyclic systems bearing a 4,5-dihydro-1-phenylpyrazol o[ 3,4-d] pyrimidin-4-one-5-yl moiety
have been synthesi zed through acyl ation of 5-carboxyhydrazide-4,5-dihydro-1-phenylpyrazolo [ 3,4-d] pyrimidin-
4-one(11) followed by cyclization reactions. Structure of the products have been established by elemental analyses
and spectral data(UV, IR, *H NMR and mass). Some of them have been screened for their antibacterial and antifun-

o

INTRODUCTION

Carboxyhydrazides are convenient intermediates
for the synthesisof oxadiazoles, thiadiazoles, triazoles,
triazinesand tetrazines*®. They areadsoknown ashio-
logicaly active agents. Phenyl pyrazol o] 3,4-d] pyrim-
idinesreported from thislaboratory werefound to pos-
sesscond derableanti-tumor activity and variousDNA
viruses*d, Alsothey are useful for treatment of cardio
vascular diseased®”. In view of thesereportsandin
continuation of our work inthisarea. the synthesi s of
some heterocyclic moieties arereported to explorethe
possibility of obtaining biologicaly useful compounds.

RESULTSAND DISCUSSION

The key intermediate,5-carboxyhydrazide-4,5-
dihydro-1-phenylpyrazol o[ 3,4-d] pyrimidin-4-one(ll)
was Synthesi zed by trestment of the corresponding ethyl
ester | with hydrazine hydratein EtOH. Thestructure

of Il was confirmed from UV, IR and mass spectral
studies. Its UV spectra showed an intense band at
285nm and another less prominent band at 260nm. IR
spectraof 11 showed peaks at 3340, 3268 and 1710,
1640cm'* duetotwo NH and C=0 groups. The mass
spectra fragmentation pattern of 11 hasbeen presented
inchart 1.

Acylation of 11 using acetyl chloride, chloroacetyl
chloride, ethyl chloroformate, p-nitrobenzoylchloride,
alyl/phenyl i sothiocyanateand benzenesul phonyl chlo-
ridein DMF gave the corresponding monoacyl deriva:
tivelllag.

Cyclocondensation of compounds|ilabinammo-
nium acetate and gl AcOH Afforded 3-methyl/
methylchloride-4H-5-(4",5 -dihydro- "-oxo-1 -
phenylpyrazol o[ 3,4-d] pyrimidin-5°-yl)-s-triazoles
(IVa,b) whilelllb on treatment with ligammonia-am-
monium acetate in ethanol afforded 2,5-dihydro-6-
(4,5 -dihydro-4"-oxo-1"-phenyl pyrazol o[ 3,4-d]
pyrimidin-5‘-yl)-1,2 4-triazine-3(4H)-one (V).
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Chart 1: Fragmentation pattern of compound I |
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Reactionof Ilic, and llldwithhydrazinehydratein ~ 3-aryl-1,2-dihydro-6-{4°,5 -dihydro-4"-oxo-1"-
EtOH led to the direct formation of 1,2-dihydro-6- phenylpyrazolo[ 3,4-d]pyrimidin-5"-yl})-1,2,4,5-
(4°,5 -dihydro-4"-oxo-1"-phenylpyrazolo[3,4-d] tetrazine(V1l),respectively SCHEME 1.
pyrimidin-5"-yl})1,2,4,5-tetrazin-3(4H)-one(VI) and Acidic cyclization of Il1e,f by treating with conc
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H,SO, gave 2-subdtituted amino-5-(4',5 -dihydro-4 -
oxo-1"-phenylpyrazol o[ 3,4-d] pyrimidin-5°-yl)-1,3,4-
thiadia-zoles(V1l1ab) whileitsbas c cydization by boil-
ing with ag NaOH yiel ded 4-substituted-3 mercapto-
5-(4’,5’-dihydro-4’-oxo-1-phenyl pyrazol o[ 3,4-d]
pyrimidin-5’-yl)-s-triazoles(1Xa,b). Further, oxidative
cyclizationusngHgOin MeOH led to theisolation of
2-substituted amino-5-(4’,5’-dihydro-4’-oxo-1’-
phenylpyrazol o[ 3,4-d] pyrimidin-5’-yl)-1,3,4-
oxadiazole(Xa)b).

CompoundsV11I-X exhibited dl thecharacterigtic
featuresin IR like NH at 3150 and SH at 1150cm',
absence of apeak dueto the carbonyl (C=0, inside
chain) and due to the conjugated C=N at 1590cn2.
Thissuggeststhat thethi osemicarbazi deshave undergo
cyclizationtogivethedesred VIII-X.

Ontheother hand, compoundslllef onrefluxing
withmalonic acidinthe presence of acetyl chlorideaf-
forded the corresponding 1,3-disubstituted-2- thioxo -
5H-pyrimidin- 4,6-diones (Xla.b).

Thesynthesisof 2-mercapto-5- (4°,5°-dihydro-4 -
oxo-1"-phenylpyrazol o[ 3,4-d] pyrimidin-5"-y1)-1,3,4-
oxadiazole (XI1) was achieved by the reaction of Il
with CS, inthe presence of KOH. Thelatter compound
X1l ontreatment with hydrazine hydratein abs EtOH
yielded 4-N-amino-3-mercapto-5-(4',5 -dihydro-4 -
ox0-1"-phenylpyrazol o[ 3,4-d] pyrimidin-5"-yl)-s-
triazole(X111). The presenceof NH, groupin compound
XIIl was established from the reaction with
chloroacetd dehyde diethyl acetal in sodium ethylateto
give 6H-1,3,4-thiadiazino[2,3-c][1,2,4]triazole
derivative(X1V).

Chlorination of 11lgusing POCl, yielded thechloro
derivative XV which on boiling with ethanolaminein
Ac,O-pyridine gave 1-sulphonylbenzene-3-(4',5-
dihydro-4'-oxo-1"-phenyl pyrazol o[ 3,4-d] pyrimidin-5
-yI)-4H-5,6-dihydro-1,2,4-triazine(X V). Findly, fuson
of acidhydrazidell donegave 7-phenylpyrazolo[3',4
4,5]pyrimido[ 6,1-c]-s-triazole-3(2H)-one (X V11).

Thegtructurd assignment of compoundswerebased
on elemental anayses, IR and *H NMR spectral data
showedinTABLE 1and 2.

Biological activity

Some of thenewly synthesi zed heterocyclic com-
poundsweretested for their antimicrobial activity in
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DMF at aconcentration of 8 mg/ml by cup diffusion
techniques®. The organismsused were Escherichia
coli, Proteus vulgaris, Serratia marcescens, Bacil-
lus cereus, Micrococcus|utea and C.al bicans. Com-
pounds, IXb, Xb, and XIb showed very promising ac-
tivity of varying degreesagainst all thetested strains
which may be attributed dueto the presence of allyl
thiocarbamate moiety. Furthermore, compoundsVilla,
I Xaand XI1I showed moderate effect, may bedueto
the parent heterocyclic system. On the other hand com-
poundsVIl and Xawereleast effectivetowardsall the
tested organisms.

EXPERIMENTAL

Mélting pointsareuncorrected. UV spectra(DMF)
wererecorded on aPerkin-Elmer 550 S spectropho-
tometer, IR(KBr) on a FT-IR 1650 spectrophotom-
eter and '"H NMR (DM SO-d,) spectrawith TMS as
interna standard (3ppm) wererecordedonaTedaBS-
467(60MHz) spectrometer (JEOL).

Preparation of N-ethyl formatederivative(l)

A mixture of 4-hydroxy-1-phenylpyrazol o[ 3,4-
d]pyrimidine (0.01mol) and ethyl chloroformate (0.02
mol) in DMF (20ml) wasrefluxed onawater-bath for
3 hr. Thereaction mixture was cooled and poured on
crushediceand the solid thusobtained wascrystalized
togivel.

Synthesisof 5-car boxyhydrazide-4,5-dihydro-1-
phenylpyrazolo[3,4-d] pyrimidin-4-one(l1)

A mixture of 1(0.01mol) and hydrazine hydrate
(0.03moal) inethanol (30ml) wasrefluxedfor 1 hr, cooled

and poured ontoice. The solid obtained wasfiltered
off andrecrystalizedtogivell.

Acylation of | I: preparation of I11a-g

A mixtureof 11(0.01mol) and appropriateacylating
agent (0.01mol) inDMF (20 ml) wasrefluxed for 1 hr,
cooled, poured into ice cold ag. HC1. The resultant
solidwasfiltered and crystallized to givellla-g.

Synthesis of 3,5-disubstituted-s-triazole deriva-
tives(1Va,b)

A mixture of the appropriate N,N*-diacyl hydrazines
(111 (0.01moal), ammonium acetate (0.02mol) and alittle
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TABLE 1: Physical and analytical data of the various prepared compounds

W, (calc.)% W, (found)%

Compound FormulaM; C v N Yield% M.p.°C Solvent
| CuH1:N,O5 59.15 4.22 19.72 - 125 Ethanol
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acetic acid was heated under reflux for 3 hr, cooled Synthesisof 2,5-dihydro0-6-(4’,5’-dihydr o-4’-oxo-
and poured ontoice. Theresultingsolidwascrystal-  1¢-phenylpyrazolo[3,4-d]pyrimidi-n-5"-yl)-1,2 4-tri-
lizedtogivelVab. azine-3(4H)-one (V).
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TABLE 2: Spectral data of thenew compounds

Compound

Spectral data

Ia

IR: viem™: 2980 (CH aliphatic),1710 (C=Oeger),1640 (C=O pyrimidinone), 1610-1600 (C=N, C=C),"H NMR
(DM SO-ds), &: 1.25 (t,3H, OCH,CHs), 4.3 (g,2H, OCH,CHs), 7.3-8.2 (m, 5H, Ar-H), 8.61(s, 1H, CH
pyrazole), 8.72 (s, 1H, CH pyrimidinone)

IR: v/iem™:3340, 3268(NH, NH,), 2980(CH 4iphaic), 1675 -1640 (C=0), 1610-1585 (C=N, C=C), ‘H NMR
(DM SO-dg), 6: 3.4 (bs, 2H, NH,), 7.30-8.25 (m, 5H, Ar-H), 8.61 (s, 1H, CH pyrazole), 8.72 (s, 1H, CH
pyrimidinone), 10.00 (bs, 1H, N-H hydrazide)

IR: viem™: 2990-2930 (CH 4iphaic), 1760 (2C=O\.co), 1635 (C=O pyrimidinone ), 1610-1585 (C=N, C=C).'H
NMR (DM SO-dg), 6: 2.1 (s, 3H, CHs), 7.18-8.26 (m, 5H, Ar-H), 8.61 (s, 1H, CH pyrazole), 8.72 (s, 1H,
CH pyrimidinone), 10.80 (bs, 2H, NHC=0)

IR: viem™: 2950-2930 (CH 4iphaic), 1740 (2C=O\.co), 1630 (C=0 pyrimidinone ), 1610-1585 (C=N, C=C).'H

Id NMR (DM SO-dg), 6: 2.1 (s, 3H, CH,), 7.18-8.26 (m, 9H, Ar-H), 8.61(s, 1H, CH pyrazale), 8.72(s, 1H,

CH pyrimidinone), 10.80 (bs, 2H, NHC=0)

IR: vicm™: 3370, 3260, 3170(NH,, N-H) 2970(CH 4iphaic), 2650(S-H)), 1630(C=0 pyrimidinone ), 1610-

e 1585(C=N, C=C), 1165, 1278 (NHC=S)

'"H NMR (DM SO-dg), &: 7.18-8.26(m, 13H, Ar-H, C-H pyrazole, NH,C=S), 8.61 (s, 1H, CH pyrazole),

8.72 (s, 1H, CH pyrimidinone), 9.41 (bs, 1H, NHC=S), 10.80 (bs, 1H, NHC=0)
IR: vicm™: 3180 (NH) 2980 (CH aliphatic), 1630 (C=0 pyrimiinone )» 1610-1590 (C=N, C=C). *H NMR

IVa
9.2(s, 1H, NH)

(DM SO-dg), &: 2.4 (s,3H, CH3),7.3-8.2(m, 5H, Ar-H), 8.6(s, 1H, CH pyraie), 8.7(S, 1H, CH pyrimidinone)

IR: vicm™: 3220 (NH), 2980 (CH aliphatic), 1630 (C=0 pyrimidinone )» 1610-1585 (C=N, C=C). *H NMR

(DMSO-dg), 5: 7.3-8.2 (M, 5H, Ar-H), 8.6 (5, 1H, CH pyrazoie), 8.7 (S, IH, CH pyrimicinone), 10.5 (S, 2H, nH)
IR: viem™: 3220(NH), 2980 (CH aliphatic), 1690(C=0 yizzinone )1630 (C=O pyrimidinone ), 1610-1585(C? N,
VII C?C). *H NMR (DMSO-dg), 8: 7.3-8.2(m, 9H, Ar-H), 8.6(S, TH, CH pyrazoie), 8.7(S, 1H, CH pyrinidinone),

10.5(s, 2H, NH)

IR: vicm™: 3300 - 3150 (NH and NH,), 2980 (CH aliphati), 1630 (C=0 pyrinicinone), 1610-1590(C=N,

Villa

C=C), *H NMR(DMSO-ds), 5:3.4(bs, 2H, NH,), 7.30-8.25(m, 5H, Ar-H), 8.61(s,1H, CH

pyrazole),8.72(s,1H,CH pyrimidinone),10.00(bs,1H, NH).
IR: v/em™:3290 (NH,),2980(CH aliphatic), 1700-1630 (C=0), 1610-1590 (C=N, C=C), 1150 (C-S). *H

IXa

NMR(DMSO-dg), : 4.4(s, 2H,CH), 5.8 (s,2H,NH,), 7.30-8.25(m, 5H, Ar-H), 8.61(s, 1H, CH pyrazole),

8.72(s, 1H, CH pyrimidinone), 12.1 (s,2H,NH).
IR: viem™: 2980(CH giphaic), 1635(C=0 pyrinidinone), 1610-1585 (C=N, C=C), ‘H NMR (DM SO-ds), &

X1V
prrazole) and 87(51 1H1 C6'prrimidin0ne)-

3.48-3.56(dd, 1H, C5-H iaciazing), 419-4.25 (d, 2H, C6-H iagicaing), 7-1-8.2(m, 5H, Ar-H), 8.6(s, 1H, C3-

IR: v/cm™: 3220 (NH),2980(CH aliphatic), 1690(C=0 yiza), 1610-1585 (C=N, C=C), ‘H NMR (DM SO-

XVII

de), :7.3-8.2 (M, 5H, Ar-H), 8.6(s, 1H, CHoyrazoie), 8.7 (S, 1H, CHpyrimicinone)s 12.5 (S.1H,NH).

A suspension of 111b(1g) inethanol (50ml) withliq
ammonia(10ml) and ammonium acetate(2g) wasre-
fluxed for 4hr. The excess solvent was removed and
diluted with cold water and theresulting solid masswas
crystdlizedtogiveV.

Synthesisof dihydro-1,2,4,5-tetrazinederivatives
VI and VII

A mixtureof Illcand/or 111d (0.01mol) and hydra-
zine hydrate (0.02mol) in ethanol was heated under re-
flux for 4hr, cooled and poured ontoice. The solid ob-
tained wascrystallized to give VI and/or VII.

Acidiccyclization of I11ef : formation of VIllab
A mixtureof Illeand/or 111g (1g) and conc. H,SO,

@)u;am'c CHEMISTRY —

(210ml) wasstirred for 2hr at roomtemp. Thereaction
mixture was poured onto ice and the residue was
washed with cold water and purifiedtogiveVllia,b.

Basiccyclization of I11ef : formation of | Xa,b

A mixtureof Illef (0.01mol) and ag.sodium hy-
droxide (10%, 50ml) wasrefluxed for 3hr. Thereac-
tion mixturewasacidified with dil HCI and the solid
obtained wasfiltered and crystallized togive 1 Xa,b.

Oxidativecyclization of I11ef formation of Xa,b

A mixtureof ll1e.f (0.01mol) and mercuric oxide (1
g) inmethanol (20ml) washeated under reflux for 3 hr.
Thereaction mixturewasfiltered hot andfiltrate poured
ontoice TheresultingsolidwascryddlizedtogiveXa)b.
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dione(Xla,b)

A mixtureof equimolar anountsof lllef , malonic
acid and acetyl chloride was heated at 80-120° for 2
hr. The cold reaction mixture wastreated with metha
nol togive Xla,b.

2-Mer capto-5-substituted-1,3,4-oxadiazole (XI1)

A mixtureof |1 (0.01mal), CS, (5ml), KOH (5gin
20 ml H,0) and ethanol (50ml) wasrefluxed for 4 hr,
cooled, poured into ice cold ag HCI. The solid ob-
tained wasfiltered and recrystallized to give XI11.

Synthesisof N-amino-3-mer capto-5-substituted s-
triazole(X111)

A mixtureof XII (0.01mol) and hydrazine hydrate
(0.01moal) in ethanol (50ml) was heated under reflux
for 3hr then cooled and diluted with cold water. The
solid obtained wasrecrystallized to give XIlII.

6-H-1,3/4-thiadiazino-[2,3-c] [1,2,4]triazolederiva-
tive(X1V)

A mixtureof equimolar amounts of XII1, chloro
acetal dehyde diethylaceta in sodium ethylatewasre-
fluxedfor 2hr, cooled and pouredintoice cold ag HCI.
The solid thusobtained was crystallized to give X1V.

Chlorination oi 111g: formation of XV

A mixture of 111g(0.01mol) and POCI,(0.02mol)
wasrefluxed for 1 hr. cooled and poured ontoicewith
dtirring. Thesolid obtained wasfiltered and crystallized
togiveXV

Reaction of XV with ethanolamine: for mation of
XVI

A mixture of XV (0.01mol) and ethanolamine
(0.01moal) in acetic anhydride-dyridine (1:1,20ml) was
heated under reflux for 4 hr, cooled and pouredintoice
cold ag HCI with tirring. Theresultant solid wascrys-
tallizedtogive X VI.

Characterisation dataof newly synthesi sed compounds
arerecordedin TABLE 1.
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