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Abstract--Reaction of 5-amino-1-phenyl-1H-pyrazole-4-carboxamlde (4) 

with the esters (3a-h) in the presence of sodlum ethoxide in ethanol gave 

l-phenyl-lH-pyrazolo13.4-dlpyrlmidln-4I5-one ( la)  and its 6-substltuted 

derivatlves Ilb-h). S M l a r  treatment of 5-amo-1-methyl-1H-pyrazole-4- 

carboxamlde (5) with 3a-h gave the I-methyl-1H-pyrazoloD.4-dl- 

pyrlmldin-4(5M-ones (2a-h). 

The lH-pyrazolop.4-dl~idin-4(5M-ones are key compounds for preparauon of the 4- 

substituted lH-pyrazolo[3 .4-d]~Idine derivatlves. '' as shown in Scheme 1. Although 

the 1H-pyrawlol3.4-dlpyIlmldin-4L5M-ones having no substituent at 6-poslUon such as 

I-phenyl- ( l a )  or l-methyl-1H-pyrazolo13.4-d]~ldln-4(5M-one ( 2 4  are easlly obtained 

by the reactlon of 5-amino-1H-pyrazole-4-carboxamlde wlth f~rmamlde .~  the ready syn- 

theUc methods of the 6-subsututed l H - p y r a z o l o D . 4 - ~ ~ d l n - 4 0 - 0 n e s  are Little 

known. Therefore, the purpose of our study was focused on a facile preparation of the 

6-substltuted 1H-pyrazolol3.4-dlpyrlmldln-40-ones. 

1 @ph , la: R '=HI 
2 (=Hz. ?a: R'=H) 

Nu- = nucleophlle 

Scheme 1 

It has been reported that the arumauc compounds possessing amino group and car- 

boxamlde group ln vicW@ wlth each other reacted with ethyl acetate l3b) In the pres- 

ence of sodlum ethoxide to &rd condensed p y r k n l d l n ~ n e s ~ ' ~  through the N-acetyl inter- 



mediates. We then applied the above method to the preparauon of the pyrazolopyrim- 

idinones (1. 2). 

Scheme 2 

The basic compounds. 5-~0- l -phenyl- lH-pyrau, le-4-carbox~de 141 and 5-amlno-l- 

methyl-1H-pyrazole-4-carboxarnide IS). were prepared from the corresponding carbonitriles 

by hydmlysls according to the procedure of Cheng and ~ o b l n s . ~  

When the mlxture of 4 and ethyl formate (3al in ethanollc sodlum ethoxlde solution was 

renuxed for 14 h, l-phenyl-lH-pyrazolo13.4-dIpyrimidIn-4(5-one ( la)  was only obtained 

in 82%yield. The sVnllar treatment of 4with ethyl acetate (3bL methyl proplonate (3cl. 

ethyl bulyrate (3d). ethyl isobutyrate (3e1, ethyl phenylacetate (30, and methyl benzoate (3h) 

in the presence of Mdlum ethofide in C,H,OH gave the corresponding 1-phenyl-1H-pyra- 

zolol3.4-dlp~ldln-4(5M-ones ilb-f. hl in satLsfactory yields. 'IXe reaction of 4 wlth 

diethyl oxalate (3g) gave ethyl 4.5-dihydro-4-oxo-l-phenyl-1H-pyraz010~3.4-dlpyrlmldIne-6- 

carboxylate (la. even If the yleld was low 144%). Slmllarly. 5 reacted with the esters 

(3a-hl in the presence of sodlum ethoxlde to give the 1-methyl-1H-pyrazolo13.4-dlpyriml- 

din-415M-ones Pa-h) In 50 to 89% yields. The results are summarlzed in Table I. 

The structures of la .  lb ,  and Za were identilled by cornparlson with the authentic speci- 

mens prepared from 4. 6, and 5-acelmdo-1-phenyl-1H-pyrazole-4-carboe by the pro- 

cedure of Cheng and ~ o b l n s . ~ . ~  The structures of the other lH-pyrazoIo[3,4-dlpyrimldin- 

4(5N)-ones (lc-h. 2b-h) were supported by the elemental analyses and conflrrned by analy- 

ses of ir and 'H-nmr spectra. a s  shown in Tables U and UI. 

Thls procedurels slmple and useful method for preparation of the 6-subsututed 1H-pyra- 

zolol3.4-dlpyrimldln-4(5M-ones. 
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Table I. ReacUons of 4 and 5 with 3 in the Presence of Sodium Ethoxide. 

P R'C. Reaction 
4.5 &a ( R'. OR' 2- 1 Tlme 0 Products Ylelds 1%) 

All meltlng points are uncorrected. The ir spectra were recorded on a JASCO A-102 dUTrac- 

Uongratbg IR spectrophotometer. The 'H-nmr spectra were obtained wlth Hltachi R-24B 

high resolution NMRspectrometer. Chemlcal shills are quoted in parts per million lppml 

with tetramethylsllane as an internal standard and coupling constants I4 are given in Herls 

(Hz). The following ahbrevlations are used: s=singlet. d=doublet, t=tripiet, q=quartet. and 

m=multiplet. 

General procedure-Ester 13. 0.4 moll was added to a rmxture of 5 - a m i n o - 1 H - ~ l e - 4 -  

carb-de 14. 5. 0.2 mol) and sodlum ethoxide [prepared fmm 9.2 g of Na and 500 ml 

of C,H,OH). and the mlxture was refluxed in an oil bath with stir lreactlon tlme is Usted 

in Table 11. The resulllng solution was concentrated under reduced pressure to dryness. 

and the resldue was dissohied in 5M)ml of Y O .  The insoluble impurities were removed 

by filtration. the flltrate was neutralized wlth conc. HC1. the separated solid was col- 

lected, and reclystalllzatlon from CH30H gave the lH-pyrazolol3.4-d]pyrirmdin-4(5H)-ones 

(1. 21 as white needles. 

The results are summarlzed in Table I. Meltlng points, elemental analyses, and 'H-nmr 

spectra are Usted in Tables U and 111. 



Table 11. Melting Polnts. Elemental Analyses, and lr Spectrum for 1 and 2 

Calcd (Found) 
Compd. mp IT) F m u k  C H N 1r v"d:cm-l 

2900-3200 INHI 

1720 ICOI 

2700-3100 INHI 

1680 (CO) 

2700-3100 INHI 

1675 (CO) 

2700-3100 INHI 

1680 ICOI 

2800-3100 INHI 

1670 ICOI 

2800-3 100 INHI 

1680 (CO) 

2900-3100 (NHI 

1750. 1680 ICOI 

2900-3200 INHI 

1680 (CO) 

2900-3100 INHI 

1665 ICOI 

2800-3200 INHI 

1660 (COI 

2700-3200 INHI 

1690 ICOI 

2700-3100 INHI 

1660 ICOI 

2800-3200 INHI 

1665 (CO) 

2700-3100 INHI 

1680 ICOI 

2800-3200 INHI 

1760.1680 ICOI 

2900-3200 INHI 

1680 ICOI 
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Table UI. ' H - N ~ I  Spectrum for 1 and 2. 

Compd. ' H - ~ m r  (CF,COOD + CDCI,] 6 lppml 

8.47 !1H. s. ?-HI. 8.40 IlH, s. @-HI. 7.50 l5H, st Phl 

8.48 IIH. s. c3-HI. 7.55 l5H, s. Ph). 2.68 l3H, s. CH,) 

8.50 l1H. s. c3-HI. 7.55 l5H, s. Ph). 2.95 l2H. q. J=8 Hz C&CH31. 

1.46 (3H. t J =  8 Hz. CH2CE3) 

8.46 I1H. s, c3-HI. 7.55 l5H, s. Phl. 2.88 (2H. t. J = 8 H z  CE,CH2CH31. 

1.92 (2H. m. CH,CFJ,CHJ. 1.08 (3H. t. J=8Hz .  CH2CH,CE3) 

8.51 (1H. s. c3-H). 7.45-7.80 l5H, m Ph). 3.21 (1H. m. CEICH3)2). 

1.54 l6H, d. J =  7 Hz. CHlCF&)2) 

8.42 l1H. s. c3-HI, 7.50 15H, s. Ph). 7.25 (5H. s. Ph), 4.15 l2H. s. CFJ21 

8.45 (1H. s. ?-HI. 7.22-7.72 (5H. m. Ph). 4.50 (2H. q. J = 8 H z .  0CE2CHJ. 

1.47 (3H, t. J = 8  Hz. 0CH2CE3) 

8.64 (IH. s. c3-H). 7.40-8.20 110H. m. Ph) 

8.39 (1H. s. ?-HI. 8.28 OH, s. c6-HI. 4.12 l3H, s. NCHJ 

8.36 I1H. s. c3-HI. 4.12 l3H. s. NCH3). 2.7013H. s. CHJ 

8.38 (1H. s. c3-H). 4.14 (3H. s. NCHJ. 2.97 (2H. q. J= 8Hz. C&CH3). 

1.48 (3H. t. J =  8Hz. CH,CFJ3). 

8.31 (1H. s. ?-HI. 4.12 l3H, s. NCH3). 2.90(2H. t. J = 8 H z ,  CFJ2CH2CH3). 

1.93 (2H. m CH2CE2CH31. 1.0913H. t. J = 8 H z .  CH2CH2C&I 

8.40 OH. s. c3-HI. 4.15 l3H. s. NCHJ. 3.15 l1H. m. CEICHJ21. 

1.45 l6H. d. J= 6Hz. CHlC~3121 
~ - 

8.20 (lH, s, c3-HI. 7.23 (5H. s. Ph), 4.14 (2H, s. CH,). 4.08 (3H. s. NCH3) 

8.30 (1H. s. c3-H). 4.58 (2H. q. J = 8 Hz 0CFJ2CHJ. 4.15 l3H, s. NCH3). 

1.55 l3H. t. J = 8 H z .  0CH2CI&l 

8.40IlH. s. c3-HI. 7.45-8.28 l5H, m Ph). 4.22 l3H, s. NCHJ 
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