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The Synthesis of 4-Hydroxylamino-7(8-p-ribofuranosyl)pyrrolo[2,3-d ] pyrimidine (7-deaza-HAPR) (1)

Barbara C. Hinshaw, Roland K. Robins and Leroy B. Townsend

Department of Biopharmaceutical Sciences and Department of Chemistry, University of Utah

Sir:

The purine nucleoside, 6-hydroxylamino-9-g-D-ribo-
furanosylpurine (HAPR), (2,3) has demonstrated signifi-
cant inhibition of various mouse leukemias (2,4,5) and the
growth of a Streptococcus faecalis test system (5).
Subsequent pharmacological studies in dogs and monkeys
with HAPR established (5) a definite degree of toxicity as
revealed by the occurrence of methemoglobinemia. It has
been postulated (0) that this condition may be caused by
the hydroxylamine formed by the in vivo dehydroxyl-
amination (7) of HAPR by an adenosine deaminase.

Tubercidin (7-deazaadenosine) has demonstrated (8) a
complete resistance toward deamination by adenosine
deaminase and cleavage by adenosine phosphorylase. This
has prompted the synthesis of 4-hydroxylamino-7-(8-D-
ribofuranosyl) pyrrolo[ 2,3-d Jpyrimidine (I), by treatment
of 4-chloro-7-(8-D-ribofuranosyl)pyrrolo[ 2,3-d] pyrimidine
(9) with hydroxylamine. Compound I should be resistant
to dehydroxylamination by adenosine deaminase.
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EXPERIMENTAL

4-Hydroxylamino-7-(g-D-ribofuranosy!) pyrrolo[ 2,3 -d ] pyrimidine
10) (D).

Five g. of 4-chloro-7{g-D-ribofuranosyl) pyrrolo[2,3-d ] pyrimi-
dine (9)and 2.5 g. of hydroxylamine (11) were dissolved in 250 ml.
of 2-propanol and the solution heated at reflux temperature
for 24 hours. The volume was reduced to a thin slurry and the
solid collected by filtration. This procedure was repeated two
more times. The solid which had been collected was dissolved in
the minimum amount of boiling methanol and ethyl acetate
slowly added to the cloud point. The solution was then allowed to
stand at room temperature (12) for from 4 to 15 days until

crystallization appeared complete. The above procedure was
repeated utilizing the filtrate to furnish an additional quantitx
(0.5 g.) of 1, and a total yield (13) of 2.0 g. (41%), m.p. 184-185
dec.; A max (pH 1) 273 (e, 14,700), 229 myu (e, 18,200).

Anal. Caled. for C11H14N405: C,46.81; H,5.00; N, 19.85.
Found: C,47.11; H, 5.10; N, 19.80.

An alternate procedure using a 2-propanol/hydroxylamine
solution prepared from 2-propanol, hydroxylamine hydrochloride
and potassium hydroxide has furnished the hydrochloride of I,
m.p. 205-207° dec.

Anal, Caled. for C11H14N405'HC12 C, 41.40;
N, 17.55. Found: C,41.58; H,5.07; N, 17.26.
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