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Synthesis of 1-alkyl-6-aryl-3-n-propyl-5-thioxo/oxo0-4,5,6,7-tetrahydro- 1 H-
pyrazolo[4,3-d|pyrimidin-7-ones
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1-Alkyl-6-aryl-3-n-propyl-5-thioxo/oxo-4,5,6,7-tetrahydro- 1 H-pyrazolo[4,3-d] pyrimidin-7-ones are obtained from the
reactions ol 4-amino- 1-alkyl-3-n-propyl pyrazole-5-carboxamides with aryl isothiocyanates and phenyl isocyanate.
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Pyrazolopyrimidines such as oxyallopurinol (xanthine
analogue) and thiopurinol (thiohypoxanthine analo-
gue) act as antimetabolites in purine biochemical
reactions and are useful in the treatment of gout and
related diseases in which diminished oxidation of
purines is required.'” Development of physiologically
highly potent purine analogues with interesting
properties”” prompted a great current interest in the
synthesis of similar systems in synthetically useful
yields. In the light of these observations we have
studied the reactions of 4-amino-1-alkyl-3-n-propyl
pyrazole-5-carboxamides (1a/lb) with aryl isothio-
cyanates and phenyl isocyanate, as an approach to
thioxo and oxo derivatives of pyrazolo[4,3-
d]pyrimidines. The results are described in this paper.

An equimolar reaction of 4-amino-1-methyl-3-n-
propyl pyrazole- 5-carboxamide® la and 4-methyl-
phenyl isothiocyanate in refluxing acetic acid,
followed by usual work-up and subsequent chromato-
graphic separation on neutral alumina afforded two
crystalline products, characterised as 6-(4-methyl-
phenyl)-I-methyl-3-n-propyl-5-thioxo-4,5,6,7-tetra-
hydro-1H-pyrazolo[4,3-d]pyrimidin-7-onc (2a, 67%,
m.p. 240-41°C) and 1-methyl-3-n-propyl-5-thioxo-
4.5,6,7-tetrahydro- 1 H-pyrazolo[4,3-d]pyrimidin-7-one
(3a, 19%, m.p. 264-66°C) based on their IR, Mass
and NMR spectral data (Table I). Assigned structures
of 2a and 3a were confirmed by the independent
preparation of these two compounds. Reaction of 4-
amino-1-methyl-3-n-propyl  pyrazole-5-N(4-methyl-

" Present address: Dr. Reddy’s Laboratories Lid., Bulk Activities
Unit-1V, 9/A, Phase-111, IDA Jeedimetla, Hyderabad-500 055.

phenyl)carboxamide 1e with thiophosgene in THF
furnished pyrazolo pyrimidinone 2a as the sole
product. In a similar reaction, pyrazole carboxamide
la afforded dearyl product 3a on treatment with
thiophosgene in THF (Scheme I).

Formation of compounds 2a and 3a is envisaged to
proceed through a common open chain thiourea

Table I — Physical data of compounds 2a-f and 3a,b

Compd R m.p. Yield (%)

(°Cy  Compd 2 Compd 3

AT
—@— CH, 246" 67 19

2:} C” 1

2b  CH; \ / 241" 58 20
2¢  CH; —@—L‘l 276" 63 19
2d CH, —@Br 274" 70 21
2¢  C.Hs —@ 238" 59 28
2f  C.Hs —@—o 279" 61 22
3a  CH;, - 263" = -
3b  GHs - 286" - -

a: recrystallised from methanol
b: recrystallised from ethyl acetate
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intermediate 4. We have isolated thiourea derivative 4
by conducting the reaction of 1a with 4-methylphenyl
isothiocyanate in refluxing benzene and obtained a
mixture of 2a and 3a by heating 4 in acetic acid.
Obviously, cyclisation of open chain intermediate 4 is
proceeding through two competing pathways
(Scheme II). Nucleophilic attack of relatively more
reactive aniline amino group on amide carbonyl and
subsequent elimination of ammonia (path A) leads to
major compound 2a. On the other hand, nucleophilic
attack of amide NH, on thiocarbonyl carbon and
subsequent loss of aryl amine (Path B) results in
minor compound 3a.

Three other aryl isothiocyanates reacted with
aminopyrazole carboxamides 1a/lb in refluxing

acetic acid in a similar manner and yielded the
corresponding 6-aryl pyrazolo[4,3-d]pyrimidine 2 as
major product along with dearyl product 3 (Table I).

However, reaction of phenyl isocyanate with
1a/1b in refluxing acetic acid yielded corres-
ponding pyrazolo[4,3-d]pyrimidin-5,7-dione deri-
vative 6a/6b as the sole product in excellent yield
(Scheme III). Isolation of open chain urea deri-
vative 5a by conducting this reaction of la in
boiling benzene and its subsequent cyclisation into
6a in refluxing acetic acid proved the intermediacy
of § in the formation of 6.

Thus, reaction exclusively proceeded through the
attack of amide NH; on the urea carbonyl carbon in 5
to provide pyrazolopyrimidine dione 6.
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Conclusion

Reaction of 4-aminopyrazole-5-carboxamide with
aryl isothiocyanates proceeded through two
competing pathways and yielded 6-aryl-5-thioxo
pyrazolo [4,3-d]pyrimidin-7-one 2 as major product
along with the corresponding dearyl product 3. Phenyl
isocyanate merely served as a source of carbonyl
group and provided pyrazolopyrimidin-5,7-dione 6 by
bridging the two amino functions of 1a/1b.

Experimental Section

General procedure for the preparation of
1-alkyl-6-aryl-3-n-propyl-5-thioxo-4,5,6,7-tetrahy-
dro-1H-pyrazolo[4,3-d]pyrimidin-7-ones 2a-f and
1-alkyl-3-n-propyl-5-thioxo-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-d]pyrimidin-7-ones 3a,b. A solution of
4-amino-1-alkyl-3-n-propylpyrazole-5-carboxamide
(1a/lb, 0.01 mole) and the appropriate aryl

isothiocyanate (0.01 mole) in acetic acid (15 mL) was
refluxed for 4 hr. The reaction mixture was cooled
and poured into ice cold water (50 mL). The separated
solid was filtered, dried and passed over neutral
alumina column using benzene-ethyl acetate (8:2) as
eluent. Compounds 2 and 3 were isolated and
recrystallised from suitable solvents.

Cyclisation of 4-[substituted anilino(thioxo)me-
thylamino]-1-alkyl-3-n-propyl-1H-pyrazole-5-carb-
oxamide 4. A solution of 4 (0.01 mole) in acetic acid
(20 mL) was refluxed for 4 hr. The reaction mixture
was cooled and poured in ice cold water (75 mL). The
separated solid was filtered, dried and passed over
neutral alumina column using benzene-ethyl acetate
(8:2) as eluent. Compounds 2a and 3a were isolated
and recrystallised from suitable solvents (Table II).

Reaction of pyrazole carboxamides la/lc with
thiophosgene. A solution of la/le (0.01 mole) in
THF (25 mL) was cooled to 0°C and thiophosgene



2168 INDIAN J. CHEM., SEC B, OCTOBER 2004
Table 11— Spectral data of compounds 2a-f and 3a,b
Compd UV (McOH) IR (KBr,cm™) 'H NMR (8, ppm) Mass (m/z)
nm NH, C=0
2a 291, 254, 3176 1715 (DMSO-dy): 1.0 (t, 3H, CH;, J=8.3 Hz), 1.7 (m, 2H, CH;), 24 (s, 314 (M"), 313, 299,
220 3106 3H, Ar-CHj), 2.8 (1, 2H, CH,, J=8.5 Hz), 4.1 (s, 3H, N-CH,), 7.0 286, 281, 269, 254,
(d, 2H, J=10.5 Hz, Ar-H), 7.3 (d, 2H, J=10.5 Hz), 13.0 (brs, I1H, 208, 136, 111, 91, 77,
NH). 57.
2b 288, 254, 3214 1712 (DMSO-dy): 0.8 (1, 3H, CH;, J=8.3 Hz), 1.7 (m, 2H, CH,), 2.3 (t 300 (M"), 285, 272,
226 3130 2H, CH,, J=8.5 Hz), 3.9 (s, 3H, N-CH;), 6.5 (m, 2H, Ar-H), 6.9 257, 208, 136, 117,
(m, 3H, Ar-H), 11.5 (br s, IH, NH) 111,96, 77, 68, 55.
2c 294, 254, 3177 1718 (CDCly): 1.0 (1, 3H, CHs, J=8.3 Hz), 1.7 (m, 2H, CH,), 2.7 (1, 334 (M"), 319, 306,
218 3100 2H, CH,, J=8.5 Hz), 4.2 (s, 3H, N-CH;), 7.2 (d, 2H, J=11.5 Hz, 291, 208, 136, 122,
Ar-H), 7.8 (d, 2H, J=11.5 Hz, Ar-H), 11.0 (br s, IH, NH). 111.96,92,75, 68.
2d 295, 256, 3199 1688  (CDCIl;): 0.95 (1, 3H, CH;, J=8.3 Hz), 1.8 (m, 2H, CH;), 2.65 (1, 378 (M"), 363, 350,
227 3069 2H, CH,, J=8.3 Hz), 4.15 (s, 3H, N-CH3), 7.1 (d, 2H, J=11.5 Hz, 334, 208, 165, 155,
Ar-H), 7.7 (d, 2H, J=11.5 Hz, Ar-H), 1 1.0 (br s, I H, NH). 136. 122, 96, 75, 68.
2e 290, 255, 3192 1720 (CDCl; + DMSO-dg): 0.95 (1, 3H, CH;, J=8.3 Hz), 1.3 (t, 3H, N- 314 (M"), 312, 297,
227 3100 C-CHs, J=8.0 Hz), 1.7 (m, 2H, CH,), 2.4 (1, 2H, CH,, J=8.5 Hz), 284 238, 223, 210,
4.2 (q, 2H, N-CH,, J=8.0 Hz), 6.5 (m, 2H, Ar-H), 6.95 (m, 3H, 181 136, 117, 111, 96,
Ar-H), 1 1.8 (br s, IH, NH) 77,159, 53, 44
2r 295, 254, 3176 1712 (CDCl; + DMSO-dg); 1.0 (1, 3H, CH;, J=8.3 Hz), 1.4 (1, 3H, N- 348 (M), 333, 320,
221 3092 C-CHj;, J=8.0 Hz), 1.65 (m, 2H, CHy), 2.75 (1, 2H, CH,, J=8.5 305, 222, 136, 122,
Hz), 4.5 (q, 2H, N-CH,, J=8.0 Hz), 7.2 (d, 2H, J=11.5 Hz, Ar-H), 111,96, 77, 68.
7.5 (d, 2H, J=11.5 Hz, Ar-H), 12.0 (br s, IH, NH).
3a 284,245, 3177 1710 (DMSO-dg): 0.9 (1, 3H, CHs, J=8.3 Hz), 1.5 (m, 2H, CH,), 2.7 (t, 224 (M%), 209, 196,
227 3090 2H, CH,, J=8.5 Hz), 4.0 (s, 3H, N-CHy), 12.2 (br s, IH, NH), 179, 164, 136, 122,
12.8 (brs, |H, NH). 109, 95, 86, 68, 53.
3b 285, 240, 3169 1715 (DMSO-dy): 1.0 (1, 3H, CH;, /=8.3 Hz), 1.4 (1, 3H, N-C-CH;, 238 (M), 223, 210,
218 3085 J=8.0 Hz), 1.8 (m, 2H, CH,), 2.7 (1, 2H, CH,, J=8.5 Hz), 4.2 (q, 209, 192, 181, 150,

2H, N-CH,, J=8.0 Hz), 12.0 (br s, IH, NH), 12.7 (br s, 1H, NH).

136, 122,95, 81, 69

(0.012 mole) dissolved in THF (10 mL) was added
dropwise while maintaining the temperature at 0-5°C.
After the addition, the temperature was allowed to rise
to 25°C and reaction mixture was stirred for 12 hr and
poured in cold water (50 mL). Pyrazolo[4,3-d]
pyrimidin-7-one derivative 2a/3a separated out as a
crystalline solid. It was filtered, washed with water
(10 mL), dried and recrystallised from suitable
solvent.

General procedure for the preparatien of 1-
alkyl-3-n-propyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,
3-d]pyrimidin-5,7-diones 6. A mixture of 4-amino-1-
alkyl-3-n-propyl pyrazole-5-carboxamide (1a/1b, 0.01
mole) and phenyl isocyanate (0.0l mole) in acetic
acid (15 mL) was refluxed for 4 hr. The reaction
mixture was cooled and poured in ice cold water (50
mL). The separated solid was filtered, dried and
recrystallised from suitable solvent to give 6.

4-[Anilino(oxo)methylamino]-1-alkyl-3-n-propyl-
1H-pyrazole-5-carboxamide 5. A mixture of la
(0.01 mole) and phenyl isocyanate (1.19 g, 0.01 mole)

in dry benzene (25 mL) was heated on steam bath for
| hr. On cooling, urea derivative 5 separated out as a
crystalline solid. It was filtered, washed with benzene
(10 mL) and recrystallised from methanol, yield 91%.
UV (MeOH):254, 237, 205 nm; IR (KB8r):3302, 3169,
2964, 1688, 1648, 1596, 1493, 1255 cm': '"H NMR
(DMSO-dy):0 0.95 (1, 3H, CHs, J = 8.3 Hz), 1.65 (m,
2H, CH»), 2.5 (t, 2H, CH,, J = 8.5 Hz)}, 4.0 (s, 3H, N-
CH3), 7.0 (t, 1H, Ar-H, J = 10.2 Hz), 7.2 (1, 2H, Ar-H,
J=10.5Hz), 7.4 (d, 2H, Ar-H, J = 10.2 Hz), 7.6 (br s,
2H, amide NH,), 7.8 (br s, 1H, NH). 8.6 (br s, IH,
NH); Mass: m/z 212, 196 (base peak), 179, 167, 150,
139, 122, 119, 93, 82, 77, 69, 57, 43.

Cyclisation of 4-[anilino(oxo)methylamino]-1-
methyl-3-n-propyl-1H-pyrazole-5-carboxamide 5a.
A solution of 5a (0.01 mole) in acetic acid (20 mL)
was refluxed for 3 hr. The reaction mixture was
cooled and poured in ice cold water (50 mL). The
pyrazolopyrimidine dione 6a was filtered, washed
with water (10 mL) and recrystallised from aqueous
DMSO, yield 81%.
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1-Methyl-3-n-propyl-4,5,6,7-tetrahydro-1H-pyr-
azolo[4,3-d]pyrimidin-5,7-dione 6a. Recrystallised
from aqueous DMSO, yield 81%, m.p. 297°C; UV
(MeOH): 292, 245, 222 nm; IR (KBr): 3180, 3065,
2960, 1710, 1660, 1596, 1490, 1397, 1324, 1209 cm’';
'H NMR (DMSO-dq): § 1.0 (t, 3H, CHs, J = 8.3 Hz),
1.6 (m, 2H, CH,), 2.6 (t, 2H, CH,, J = 8.5 Hz), 4.05
(s, 3H, N-CH3), 10.8 (br s, 1H, NH), 11.0 (br s, 1H,
NH):; Mass (EI, 70 eV): m/z 208 (M*), 193, 180 (base
peak), 179, 165, 136, 122, 109, 96, 81, 68, 53.

1-Ethyl-3-n-propyl-4,5,6,7-tetrahydro-1H-pyra-
zolo[4,3-d]pyrimidin-5,7-dione 6b. Recrystallised
from DMF, yield 83%, m.p. 277°C; UV (MeOH):
294, 246, 227 nm; IR (KBr): 3177, 3060, 2959, 2869,
1712, 1666, 1494, 1397, 1142, 1062, 991 cm; 'H
NMR (DMSO-dq): 6 1.0 (t, 3H, CH;, J = 8.3 Hz), 1.4
(t, 3H, N-C-CHs, J = 8.0 Hz), 1.7 (m, 2H, CH,), 2.7
(t, 2H, CH,, J = 8.5 Hz), 4.5 (q, 2H, -N-CH,, / = 8.0
Hz), 12.0 (br s, 1H, NH), 12.6 (br s, |H, NH); Mass
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(EIL, 70 eV): m/z 222 (M"), 207, 194, 193, 179, 165,
150, 136, 122, 96, 83, 69, 65, 54, 43.
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