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3-Methyl-4-aryl-1-phenyl-1H -pyrazolo[3,4-d]-pyrimidine-6-thi-
ols(11)were synthesised by the raction of thiourea with 3-methyl-'
-1-phenyl-4-arylidene-2-pyrazolin-5-ones(1) in ethanolic solution of
potassium hydroxide. The mechanism of this reaction is discussed
and further transformation of the products with different reagents
(S-methylation, substitution of SR-group by arylamines, hydrazine,
and azide) was carried out.

The literature reveals that the reactions of 3-metyl-l-phenyl-4-arylidene-
-2-pyrazolin-5-ones with thiourea':" have not been reported. This led us to
attempt the above reactions in order to get the pyrazole nucleus fused with
a pyrimidine ring, a combination which is expected to possess high biological
activities. Interaction of 3-methyl-l-phenyl-4-arylidene-2-pyrazolin-5-ones (I)
with thiourea in ethanolic potassium hydroxide gives the corresponding
3-methy 1-4-aryl-I-pheny I-IH -pyrazolo [3,4-d] pyrimidine-6- thiols(II). The react-
ion proceeds by addition of thiourea on arylidene double bond, this process,
also could be assigned as Michael type addition on a,/J-unsaturated amidev",
followed by cyclisation of the intermediate 1 to 2. The latter undergoes
dehydration and aromatisation to yield the final product (II). The force for
such elimination reactions is the resonance stabilisation energy in (II). We
were not able to isolate the intermediate and the reaction can be represented
by Scheme 1.

The structure of derivatives (II) was established using physical and
chemical methods (cf. Table I).

The IR spectra show the absorption band at 2700-2800 cm'" chara-
cteristic of SR group and no absorption can be detected for thio carbonyl
group. These products can be alkylated or aminated using an appropriate
reagent. Thus, the reaction with methyl iodide in dry acetone and in the
presence of basic catalyst yields S-methyl derivative (ef. Table II).

* Author to whom all correspondence should be addressed. Chemistry De-
partment, Faculty of Science, Assiut University, Assiut, Egypt.
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l(I)

TABLE I

3-Methyl-4-aryl-l-phenyl-1H-pyrazolo[3,4-d]pyrimidine-6-thiol(II)

Analysis
Compd* Ar M.pFC'* Yield Molecular Calc'd.lFound
No. (%) Formula

C H N S

Ila C6H5 142 68 ClsH14N4S 67.92 4.43 17.72 10.12
68.20 4.30 17.4 10.3

TIb p-ClC6H4 145 79 ClsH13N4SCl 61.27 3.68 15.88 9.07
61.52 3.7 15.4 8.9

Ile P-N02C6H4 162 62 ClsH13N502S 59.50 3.58 19.28 8.81
59.50 3.70 18.95 8.5

Ild P-CH30C6H4 118 84 C19H16N4S0 65.51 4.59 16.09 9.19
65.3 4.90 15.9 9.4

Ile P-CH3C6H4 192 93 C19H16N4S 68.67 4.81 16.86 9.63
68.3 5.0 16.4 9.2

* IR spectra exhibited the characteristic absorption bands for SH at 2700-2800 cm'
and D C=N at - 1580.

** Crystallised from benzene.

r
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TABLE II

6-Methylthio-3-methyl-4-aryl-l-phenyl-1H-pyrazolo[3,4-d]pyrimidine (III)

.o Analysis
0.' Ar M. p.JOC'" Yield Molecular Calc'd.lFound
El o (%) FormulaoZ C H N SU

IlIa C6HS 125-1 78 C19H16N4S 68.67 4.81 16.86 9.63
68.7 4.9 16.6 9.50

IlIb p-ClC6H4 100-1 72 C19H15N4SCl 62.21 4.09 15.27 8.73
61.8 4.1 14.9 8.45

IIIe p-CHSOC6H4 110 80 C20H1SN40S 66.29 4.97 15.46 8.83
65.9 5.2 15.2 8.70

* Crystallised from benzene/Iight petroleum (40-60°C)

Amination of (II) using aromatic amines or hydrazine resulted in sub-
stitution of sulphydryl group, affording IV.

The structural assignments of (IV) were based on elemental and spectral
analyses (cf. Table III).

Treatment of 6-hydrazino-3-methyl-4-aryl-l-phenyl-lH-pyrazolo[3,4-d]py-
rimidine (IV, X = NH2) with nitrous acid gave the corresponding tetrazolo
derivatives (VI), which may take place via 6-azido intermediate (Va). The
reaction can be represented by Scheme 2.

The angular tetrazolo derivative (VI) is more likely than the plannar
one (VII) as it shows more conjugation and hence more aromatic character.

This is supported by analogy with previously mentioned tetrazole syn-
theses.9-14 The chemical structure of compounds (VI) was elucidated from
their analytical and spectral data (ef. Table IV).
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/ ( Va)

( VI)

EXPERIMENTAL

Melting point s are uncorrected. Nuclear magnetic resonance spectra were mea-
sured on varian XL-100 spectrophotometer. Infrared spectra were measured on a
f'erkin-Elmer model 21 spectrophotometer.

3-Methyl-1-phenyl-4-arylidine-2-pyrazolin-5-ones were prepared according to
the litrature procedure.w-?

3-Methyl-4-aryl-l-phenyl-1H-pyrazolo[3,4-d]pyrimidine-6-thiol(IIJ
ModeL procedure

A mixture of (0.01 mole) of the 3-methyl-1-phenyl-4-arylidene-2-pyrazolin-5-
-ones (Ia-e); (0.011 mole) of thiourea and 1 g of potassium hydroxide in 30 ml of
ethanol was ref1uxed for 3 hours then cooled and filtered off. The filtrate was aci-
dified with dilute acetic acid and the solid formed was col1ected, washed with water
and crystallised (cf. Table I).

Reaction of Methyl Iodide with II. Formatian of (III)

3-Methyl-4-aryl-1-phenyl-1H-pyrazolo[3,4-d]pyrimidine-6-thiol (0.01 mole) and
anhydrous potassium carbonate (2.07 g, 0.015 mole) were dissolved in dry acetone
(30 ml) and heated under efficient reflux for 30 minutes. Methyl iodide (0.61 ml,
0.01 mole) was added to the ref1uxing solution and the mixture heated for 5 hours
on the water bath. The excess solvent was removed and the residue was crystallised
(cf. Table II).

5-A mino-3-methyl-4-aryl-l-pheny I-lH -pyrazolo[ 3,4-d ]pyrimidine (IVa-dJ
General procedure

A mixture of II (0.001 mole) and p-anisidine (0.0011 mole) was heated in an oil
bath at 170-180oC for 4 hours. On cooling and tituration with ethanol the product
separated out and crystal1ised from the proper solvent. The results are summarized
in Table III.

li



A CO CO

T
A

B
L

E
IV

T
et

ra
zo

Lo
D

er
iv

at
iv

es
(V

I)

C
om

pd
.*

A
r

m
.

p.
/°

C
an

d
so

lv
en

t
of

cr
ys

ta
lli

za
tio

n
Y

ie
ld

(0
/0

)
M

ol
ec

ul
ar

Fo
rm

ul
a

!'J
l

A
na

ly
si

s
?>

C
al

c'
d.

lF
ou

nd
;;:: M >-:l

C
H

N
:;: ;,.

66
.0

5
3.

97
29

.9
6

r< r<
66

.3
4.

1
29

.6
>< M

58
.0

6
3.

22
30

.1
0

>-:l

58
.4

3.
02

29
.8

;,. r<

V
Ia

C6
H

S
85

be
nz

en
e/

m
et

ha
no

l
55

C1
SH

1S
N

7

V
Ie

P-
N

02
Co

H
4

11
0

aq
ue

ou
s

et
ha

no
l

(1
:1

)

62
C1

SH
12

N
S0

2

*
IR

sp
ec

tr
a

ex
hi

bi
te

d
th

e
ch

ar
ac

te
ri

st
ic

ab
so

rp
tio

n
ba

nd
s

fo
r:

:;
C

=N
at

15
80

;
an

d
te

tr
az

ol
e

ri
ng

at
11

80
-1

22
0

cm
".



PYRAZOLO-PYRIMIDINE DERIVATIVES 489
6-Hydrazino-3<~ethyl-4-aryl-l-phenyl-1H-pyrazoloI3,4-dlpyrimidine (IVe-g)
Model procedure

A mixture of II (0.03 mole) and excess hydrazin hydrate (10 ml, 98%) was
heated at 1000C for 5 hours, after which hydrogen sulfide ceased to evolve. The
mixture was concentrated, 1eft at room temperature for one weak, whereby the
product was formed, collected and crystallised (ef. Tab1e III).

To a solution of IV, X==NH2 (0.02 mole s) in acetic acid (15 ml) was added
sodium nitrite solution (0.022mo1es in 3 ml water) at 0-5°C during 30 minute s with
stirring. The mixture was kept over night at room temperature, diluted with water
and filtered. The product was crystallised from the proper solvent (ef. Table IV).
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SAZETAK

Priprava i neke reakcije 3-metil-4-aril-1-fenil-1H-pirazolo 3,4-d
pirimidin-6-tiola

Saoud A. Metwally, Mansour I. Jounes i M. A. Metwally

3-retil-4-aril-1-fenil-1H-pirazolo 3,4-d -pirimidin-6-tioli (II) pripravljeni su
reakcijom tioureje s 3-metil-3-fenil-4-ariliden-2-pirazolin-5-onima (I) u etanolnoj
otopini kalijeva hidroksida. Diskutira se o mehanizmu te reakcije; dobiveni pro-
dukti dalje su transformirani u reakcijama S-metilacije, supstitucije sulfhidrilne
skupine arilaminima, hidrazinom i azid-ionom.
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