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The Ribonucleosides of 4-Aminopyrazolo[3,4-dJpyrimidine (1)
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4-Amino-1-g-D-ribofuranosylpyrazolo[3, 4- d]pyri-
midine (I) (2) was desired for biochemical studies
of the inhibition of purine biosynthesis by negative
pseudo feedbacks. Preparation of I via the reaction
of the chloromercuri derivative of 4-benzamido-
pyrazolo[3, 4- d]pyrimidine with tri-O -benzoyl - D-
ribofuranosyl chloride by a published procedure (2)
was not satisfactory in our hands. Fusion of 4-
benzamidopyrazolo[3, 4 -d]pyrimidine (2) with tetra-
O-acetyl-g-D-ribofuranose followed by removal of
the acyl groups with sodium methoxide in methanol
was found to be a good method for the preparation
of I and its 2-isomer (II) (3). Even though the yields
are no better than those previously reported, the
reaction and isolation procedures are much better.

The ultraviolet spectra of I and II prepared by the

fusion method are in excellent agreement with those
reported (2,5, 6) for the corresponding methyl deri-
vatives of 4aminopyrazolo[3,4-d]pyrimidine, although
the spectra previously reported (2) for I and II pre-
pared by the chloromercuri procedure do not agree
with those of the methyl compounds or with those
of our samples. A comparison of the melting points
and water solubilities (7) with the reported values
suggests that our samples may be somewhat purer
than those prepared by the chloromercuri procedure.
I and II were further characterized by determination
of their chromatographic behavior, optical rotations,
and infrared and proton magnetic resonance spectra.
Although the optical rotation values suggest that these
nucleosides have the B configuration no rigorous
proof of this point has been obtained.

Ultraviolet Spectra

0.1 N HCI1 pPH 7 0.1 N NaOH
A max, A max, A max,
Compound my, € x 1078 my € x 1078 my € x 1078
4-Amino-1-methylpyra-
zolo[3, 4-d]pyrimidine 259 9.4 261 9.0 262 9.7
277 9.25 275 9.7
4-Amino-1-8-D-ribo-
furanosylpyrazolo[3, 4-d]-
pyrimidine 258 10.5 260 9.75 260 9.8
274 11.3 275 11.1
4-Amino-2-methylpyra-
zolo[3, 4-d]lpyrimidine 268 9. 270 8.7
287 11.0 287 10.9
4-Amino-2-3-D-ribo-
furanosylpyrazolo[3, 4-d]-
pyrimidine 268 10. 268 8.2 268 8.9
290 10.1 290 10.5
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EXPERIMENTAL

The melting points reported were determined on a Meltemp Apparatus
and are corrected. The ultraviolet spectra were determined in aqueous
solution with a Cary Model 14 spectrophotometer, whereas the infrared
spectra were determined in pressed potassium bromide discs with a
Perkin Elmer Model 221 spectrophotometer. The p.m.r. spectra were
determined in 10% (w./v.) DMSO-dg with a Varian A-60 spectrometer.

4-Amino-1-g-D-ribofuranosylpyrazolo(3, 4~d]pyrimidine and 4-amino-
2-B-0-ribofuranosylpyrazolo|3, 4-d|pyrimidine.

A finely ground mixture of 4-benzamidopyrazolo[3, 4-djpyrimidine
(762 mg., 3.18 mmoles), tetra-O-acetyl-8-D-ribofuranose (1.03 g.,
3.18 mmoles), and p-toluenesulfonic acid hydrate (64 mg.) was heated
at 130° for 5 min. én vacuo (25-30 mm. Hg). The vacuum was broken
and the mixture heated at 180-190° for 10-15 min. at atmospheric
pressure. The resultant dark brown gum was dissolved in 25 ml.
of chloroform and the solution washed with two 5-ml. portions of
saturated sodium bicarbonate solution followed by one 10-ml, portion
of water. The chloroform solution was dried over magnesium sulfate
and then evaporated to drimess in vacuo. The hard glass (1.3 g.)
obtained was dissolved in 11 ml. of methanol containing 25.6 mg. of
sodium methoxide, and the solution was refluxed for 45 min. prior to
neutralization with glacial acetic acid. The dark solid from in vacuo
concentration was dissolved in water and the solution extracted with
three 50-ml. portions of chloroform. The chloroform was extracted
with 25 ml. of water and the aqueous solutions were combined for
treatment with charcoal and concentrated in vacuo at 35°. The crystal-
line 4amino-1-3-D-ribofuranosylpyrazolo[3,4-dlpyrimidine thus obtained
was recrystallized from 4.5 ml. of water; yield 110 mg. (12.5%),
m.p. 253° (lit. (2) 246°%), {u]é"’ -81.7 £ 0.1° (C = 1.99/100 ml. DMF).
Thin-layer chromatography on silica gel H using 43 butanol:7 water as
eluant showed one ultraviolet absorbing spot which gave a positive
periodate-Schiff test. Infrared spectrum (v max in em-Y): 3440 and
3340 (NH + OH), 3200 and 2900 (CH), 1640 (NH), 1595 and 1565
(C=C and C=N), 1440 (-CH,-), 1320 (-CH-), 1050 (COC), 785 (ring
CH). P.m.r. spectrum (7): 1,78 and 1.80 (Cy-H and Cg-H), 2.26
(N-H), 3.85d (C;-H), 4.68d and 4.92d (C,-OH and C§-OH), 5.24 unsym.
q (C3-H or C3-H and C;-OH), 5.72 q (C3-H or C3-H), 6.02 q (Cl-Hj,
6.48 unsym. multiplet (Cg-H).

Anal. Calcd. for CyoHy3NzOy4:
C, 45.03; H, 4.91; N, 26.22.

In a second run employing 4.0 g. of 4-benzamidopyrazolo[3, 4-d]-

C. 44.94; H, 4.91; N, 26.18, Found:
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pyrimidine, concentration of the mother liquors fromthe crystallization
of the 1-isomer gave 140 my. of 4-amino-2-8-D-ribofuranosylpyrazolo-
[3,4-d]pyrimidine, m.p. 154°with softening at 137° (lit. (2) 137° dec.);
[a)'f.f -98.3 % 0.1° (C = 2.028/100 ml. DMF). Thin-layer chromato-
graphy on silica gel H (Merck) using 43 butanol:7 water showed one
ultraviolet absorbing spot (Rf different from l-isomer run on same
plate) which gave a positive periodate-Schiff test. Infrared spectrum
(v max in em™Y): 3400 broad (NH + OH), 3200 and 2930 (CH), 1645
(NH), 1610 and 1545 (C=C, C=N), 1440 (-CH,-), 1320 (-CH-), 1050
(COC), 780 (ring CH). P.m.r. spectrum (7): 1.33 and 1.73 (G -H
and Cg-H), 2.27 (NH), 4.04d (Cy-H), 5.49q (Cj-H or C3-H), 5.83q
Cl|-H and C3-H or Cj-H), 6.28 (Cj-H).

Anal, Calcd, for CyHyyN;O4: C, 44.94; H, 4.91; N, 26.18,
C, 44.71; H, 5.04; N, 26.44.

Found:
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