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Abstract—Reaction of 5-amino-1-phenyl-1H-pyrazole-4-carboxamide (4)
with the esters (3a-h) in the presence of sodium ethexide in ethanol gave
1-phenyl-1H-pyrazolol3,4-dlpyrimidin-4(6H}-one (1a) and its 6-substituted
derivatives (1b-h). Similar treatment of 5-amino-1-methyl-1H-pyrazole-4-
carboxamide (3) with 3a-h gave the l-methyl-1H-pyrazolo|[3.4-d]-
pyrimidin-4(5H)-ones (2a-h}.

The 1H-pyrazolo[3,4-djpyrimidin-4{5H)-ones are key compounds for preparation of the 4-
substituted 1H-pyrazolo[3,4-d]pyrimidine derivatives, 2.3 as shown in Scheme 1. Although
the 1H-pyrazolo[3,4-dlpyrimidin-4(5H)-ones having no substituent at 6-position such as
I-phenyl- (1a) or 1-methyl-1H-pyrazolol3,4-d]pyrimidin-4(5H)-one (2a) are easlly obtained
by the reaction of 5-amine-1H-pyrazole-4-carboxamide with formamide,® the ready syn-
thetic methods of the 6-substituted 1H-pyrazolo[3,4-dlpyrimidin-4(5H)-ones are little
known. Therelore, the purpose of our study was focused on a faclle preparation of the
6-substituted 1H-pyrazolol3,4-d]pyrimidin-4{5H)-ones.
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It has been reported that the aromatic compounds possessing amino group and car-
boxamide group in vicinity with each other reacted with ethyl acetate (3b) in the pres-
ence of sodium ethoxide to afford condensed pyrimidinones 4.5 through the N-acetyl inter-
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mediates. We then applied the above method to the preparation of the pyrazolopyrim-
idinones (1, 2).
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Scheme 2

The basic compounds, 5-amino-1-phenyl-1H-pyrazole-4-carboxamide (4] and 5-amine-1-
methyl-1H-pyrazole-4-carboxamnide (8), were prepared from the corresponding carbeoniiriles
by hydrolysis according to the procedure of Cheng and Robins.®

When the mixture of 4 and ethyl formate (3a) in ethanolic sodium ethoxide solution was
refluxed for 14 h, 1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one (1a) was only obtained
in 82% yleld. The similar treatment of 4 with ethyl acetate (3b), methyl proplonate (3¢),
ethyl buiyrate (3d), ethyl iscbutyrate (3e), ethyl phenylacetate (3f), and methyl benzoate (3h)
in the presence of sodium ethoxide in C,H.OH gave the corresponding 1-phenyl-1H-pyra-
zolol3,4-dlpyrimidin-4{5H)-ones (1b-f, h) in satisfactory yields. The reaction of 4 with
diethyl oxalate (3g) gave ethyl 4,5-dihydro-4-oxo-1-phenyl-1H-pyrazolo[3.4-d]pyrimidine-6-
carbaxylate (1g), even If the yleld was low (44%). Similarly, 5 reacted with the esters
{3a-h) in the presence of sodium ethoxide to give the 1-methyl-1H-pyrazolo[3,4-d|pyrimi-
din-4(5H)-ones (2a-h} in 50 to 89% yields. The results are summarized in Table L

The structures of 1a, 1b, and 2a were identified by comparison with the authentic speci-
mens prepared from 4, B, and 5-acelamido-1-phenyl-1H-pyrazole-4-carbondtrile by the pro-
cedure of Cheng and Robins.>® The structures of the other 1H-pyrazolo[3,4-d]pyrimidin-
4[6H)-ones (lc-h, 2b-h) were supported by the elemental analyses angd conflrmed by analy-
ses of ir and 'H-nmr spectra, as shown in Tables I and III

This procedure is simple and useful method for preparation of the 6-substituted 1H-pyra-
zolol3,4-dlpyrimidin-4{5 H)-ones. ’
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Table . Reactions of 4 and B with 3 in the Presence of Sodium Ethoxide.

RICI’O Reaction
4.5 eser  (R-  OR® Ry  myme(n) Products Yields (%)
4 (R=Ph)  3a H C,H, 14 1a 82
4 (R=Ph) b cH, C,Hy 6 1b 81
4 (R=Ph) 3¢ C,Hy CH, 7 1c 70
4 (R=Ph)  3d (CH,),CH,  C,H, 1d 56
4 (R=Ph) 3¢ CHICH),  C,Hg 7 1e 57
4 (R=Ph)  3f CH,Ph C,H, 14 1 93
4 (R=Ph) 3¢ COOC, Hy C,Hg 14 1g 44
a (R=Ph)  3h Ph CH, 14 1h 97
5 (R=CH,) 3a H C,Hy 6 2a 83
5 (R=CH,) 3b CH, C,H, 10 2 88
5 (R=CH,) 3¢ C,H, CH, 9 2 89
5 (R=CH,) 8d (CH,),CH,  CH, 8 2 68
5 R=CH,) 3e CHICH,),  CH, 6 2 57
5 (R=CH,) 3f CH,Ph C,H, 13 of 73
5 (R=CH,) 3¢ COOC,H,  CH, 14 2% 50
5 (R=CH,) 3h Ph CH, 10 2h 58
EXPERIMENTAL

All melung points are uncorrected, The ir spectra were recorded on a JASCO A-102 diflrac-
ton grating IR spectrophotometer. The 'Honmr specira were obtained with Hitachi R-24B
high resolution NMR spectrometer. Chemical shifts are quoted in parts per million (ppm)
with tetramethylsilane as an internal standard and coupling constants (J) are given In Herls
(Hz). The following abbreviations are used: s=singlet, d=doublet, t=triplet, g=quartet, and

m=multiplet.

General procedure—Ester (3, 0.4 mol) was added to a mixture of 5-amino-1H-pyrazole-4-
carhoxamide (4, 5, 0.2 mol) and sodium ethaxide {prepared from 9.2g of Na and 500 ml
of C,H,OH), and the mixture was refluxed in an oil bath with stir (reaction time is listed
in Table I). The resulting solution was concentrated under reduced pressure to dryness,
and the residue was dissolved in 500 ml of H,O. The insoluble impurities were removed
by f{iltration, the filtrate was neutralized with conc, HC], the separated solid was col-
lected, and recrystallization from CH,OH gave the 1H-pyrazolo[3.4-d]pyrimidin-4(5H)-ones
(1, 2) as white needles.

The results are summarized in Table 1, Melting points, elemental analyses, and 'H-pmr
spectra are listed in Tables II and IIL
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Table IL

Meiting Points, Elemental Analyses, and Ir Spectrum for 1 and 2.

Calcd (Found)
Compd. mp (°C) Farmula c H N I vgpem!

1a 297-298 C HgN,0 6226 380 2640 2900-3200 (NH}
(. 299) (62.14) (3.81) (26.40) 1720 (CO)

1b 298-299 C,,H JN,0 6370 446 2477 2700-3100 (NH)
1it.% 301-302) (63.41) (4.46) (24.54) 1680 (CO)

1c 294-295 CH,N,0 64.98 503 2332 2700-3100 (NH)
(64.77) (5.04) (23.15) 1675 (CO)

1d 249-251 C,,H,,N,0 66.12 555 2204 2700-3100 (NH)
(66.24) (5.62) (22.12) 1680 (CO)

1e 270-271 C,H,N,O 66.13 555 2203 2800-3100 {(NH)
(65.94) (5.53) (22.01) 1670 (CO)

1f 265-266 CzH,,N,0 7151 467 1853 2800-3100 (NH)
(71.29) (4.68) (18.57) 1680 (CO)

1g 201-203 CH,N,0, 59.15 426 1971 2900-3100 (NH)

(58.83) (4.22) (19.71) 1750, 1680 (CO)

1h 289-291 C,,H ,N,0 7082 420 1944 2900-3200 (NH)
(70.55) (4.21) (19.27) 1680 (CO)

2a 296-298 C.HN,0 4800 403  37.32 2900-3100 (NH)
(it.% 300>) (48.09) (4.04) (37.39) 1665 (CO)

2b 276-277 C,H,N,0 51.21 491 3413 2800-3200 (NI
{(581.26) (4.97) (34.07) 1660 {CO)

2 224-225 C4H, N, 0 5392 566 3145 2700-3200 (NH)
(53.69) (5.73) (31.50) 1690 (CO)

24 197-199 C,H,,N,0 5624 629 2915 2700-3100 (NH)
(56.18) (6.31) (29.31) 1660 (CO)

2 288-290 CgH,,N,0 5624 629 2015 2800-3200 {NH)
(56.25) (6.29) (29.07) 1665 (CO)

2f 234-235 C,,H,,N,0 6499 503 2332 2700-3100 (NH)
(64.94) (5.04) (23.48) 1680 {CO)

2% 216-217 CoH, N, 0, 4865 454 2521 2800-3200 (NH)

(48.41) (4.44) (25.49) 1760, 1680 (CO)

2h 240-243 C,H,N,0 6370 446 2477 2900-3200 (NH)
(63.69) (4.59) (25.07) 1680 (CO)
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Table L. 'H-Nmr Spectrum for 1 and 2.
Compd. 'H-Nmr (CF,COOD +€DCL) § (ppm)

1a 847 (1H, s, C-H), 840 (H, s, C°-H), 7.50 (5H, s, Ph)

1b 848 (1H, s, C*-H), 755 (5L s. Ph). 2.68 (3H, s, CH,)

lc 8.50 (1H, s, C°-H), 7.55 (5H, s, Ph), 2.95 (2H, q. J=8Hz. CH,CH,).
146 (3H. t. J=8Hz, CH,CH,)

14 8.46 (IH, s, C*-H), 7.55 (5H, s, Ph), 2.88 (2H, t, J=8Hz CH,CH,CH,),
1.92 (2H, m, CH,CH,CHJ. 1.08 (3H, t, J=8Hz, CH,CH,CH,)

1e 851 (IH, s, C°-H), 7.45-7.80 (5H, m, Ph), 321 (1H, m, CHICH,),),
1.54 (6H, d, J=7Hz, CH(CH,),)

1f 842 (1H, s, C*-H), 7.50 (5H, s, Ph), 7.25 (5H, s, Ph), 4.15 (2H, s, CH,)

1g 845 (1H, s, C*-H), 7.22-7.72 (5H. m, Ph), 450 (2H, q. J=8Hz, OCH,CH,),
147 (3H, t, J=8Hz, OCH,CH,)

1h 864 (1H, s, C*-H), 7.40-8.20(10H, m, Ph)

2a 8.39 (1H, s, C*-H), 8.28(1H, s, C°-H). 4.12(3H, s, NCH,)

2 8.36 (1H, s, C*-H). 4.12 (3H, s, NCH,), 270 3H. s, CH})

2 838 (1M, s, C*-H), 4.14 (3H, s, NCH,), 2.97 (2H, q, J=8Hz, CH,CH,),
148 (3H. t. J=8Hz CH,CH,).

2d 831 (H. s, C*-H), 412 (3H, s, NCH,), 2.9C(2H, t, J=8Hz, CH,CH,CH,).
1.93 (2H, m, CH,CH,CH,), 1.09 B3H, t, J=8Hz, CH,CH,CH,)

2 840 (1H. s, C*“H). 4.15(3H, s, NCH,), 3.15 (1H, m, CH(CH,),).
1.45 (6H, d. J=6Hz, CHICH,),)

2f 820 (IH, s, C-H), 7.23(5H. s, Ph), 4.14 (2H, s, CH,}, 408(3H, s, NCH)

2 830 (IH, s, C’-H), 458 (2H, q.J =8Hz OCH,CH), 4.15(3H, s. NCH,),
1.55 (3H, t. J=8Hz, OCH,CH,)

2h 8.40(1H, s, c®-H), 7.45-828 (5H, m, Ph), 4.22 (3H, s, NCH,)
3
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