June 1970

Communication to the Editor 751

Synthesis of 5-Formyl-2'-deoxyuridine and the a-Anomer (1)

Mathias P. Mertes and Mohammed T. Shipchandler

Department of Medicinal Chemistry, The University of Kansas

Sir:

The mechanism of the reductive methylation of 2'.
deoxyuridine-5'-phosphate catalyzed by the enzyme thy-
midylate synthetase utilizes tetrahydrofolic acid as the
cofactor (2). A model system for the study of this bio-
transformation is the 5-formyl analog I1b.

[o]
CHO
HN
ﬁ
o]

O-R

la, R p-Toluyl, a-anomer
Ibh, R © p-Toluyl, B-anomer
la, R
b, R

H, a-anomer
H, B-anomer

5-Formyluracil (3) (1 g.) was silylated by the method
of Wittenburg (4) and condensed with 2-deoxy-3,5-di-O-
p-toluyl-Drribofuranosyl chloride (5) (2.2 g.) in dry aceto-
nitrile (25 ml.) in the presence of molecular sieves (1 g.)
(6). After stirring at 25° for two days under anhydrous
conditions, the reaction mixture was filtered, evaporated,
and the resulting yellow oil treated with dry ethanol
(10 mlL) to remove the silyl groups. A partial separation
of the anomers was achieved on a silica gel column
(300 g.). Elution with chloroform provided 0.4 g. of the
a-anomer (la), m.p. 188-189°, 0.26 g. of anomeric mixture
and 0.17 g. of the f-anomer (Ib), m.p. 195-196° (total
yield 31%) (7).

Transesterification of la in methanol-benzene catalyzed
by sodium methoxide followed by neutralization with
Dowex 50 provided the a-nucleoside (Ila) as light yellow
hygroscopic crystals, m.p. 92:95° (from ethanol-ethyl
acetate); uv (I N hydrochloric acid), X max 282 (e,
13,000), 234 (e, 9,400), X min 250 (e, 2,900); (water),
A max 281 (e, 12,100), 232 (e, 9,300), X min 251 (e,
3,100); (1 N potassium hydroxide), X max 283 (¢, 9,100),
237 (e, 10,700), X min 260 mu (¢, 5,800); [a]?5° +23.4°

(¢ 140, water). The anomeric assignment is based on

nmr (deuterium oxide) analysis in which the 1’ proton
appeared as a quartet at 6.23 § (Jy2'a = 7, Ju2's = 2.5,
Wy, = 10.5 Hz) (8a). A first order splitting pattern of the
2' protons was consistent with that reported by Lemieux
(8b). By selective decoupling experiments, a cis relation-
ship between the 1'H and the 3'H was established.
Transesterification of Ib yielded the corresponding
B-nucleoside (IIb) (9) as tan yellow crystals, m.p. 175-
175.5° (from ethanol); uv (1 N hydrochloric acid), X max
281 (e, 13,200), 232 (e, 10,000), X min 251 (e, 3,100);
(water), A max 281 (e, 13,400), 231 (e, 10,400), X min
250 (e, 3,100); (1 N potassium hydroxide), X max 282
(€, 10,300), 238 (e, 11,600), X min 261 mu (e, 5,600);
[a]E° +33.0° (¢ 1.13, water). In the nmr (deuterium
oxide) the anomeric proton appeared as a triplet at 6.30
5 (J = 6.5, Wy, = 13 Hz) (8a); the spectrum of the remain-
der of the sugar protons resembled that of thymidine (8b).
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