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Synthesis of a Novel Selenium-bridged Cyclonucleoside, Se?2’'-Cyclo-
2-selenocytidine

By DEAN S. Wisk and LErRoy B. TOWNSEND*{
(Department of Chemistry and Depaytment of Medicinal Chemistry, University of Utah, Salt Lake City, Utah 84112)

Summary The syntheses of 2-selenocytidine (1) and Se?,
2’-cyclo-2-selenocytidine hydrochloride (2) are described.

SINCE the first oxygen-bridged cyclonucleosides were
reported,! pyrimidine cyclonucleosides have proved to be
key intermediates in the synthesis of biologically active
compounds. Recent reports? on increased chemothera-
peutic activity for ara-c in the anhydro form (022’-cyclo-
cytidine) have renewed interest in the synthesis of pyrimi-
dine cyclonucleosides as potential chemotherapeutic agents
and as versatile intermediates in the synthesis of other
pyrimidine nucleosides modified at the C-2 position of the
heterocycle and/or various positions of the carbohydrate
unit. Sulphur-bridged cyclonucleosides have also shown
great potential as key intermediates in syntheses which
involve transformations in the carbohydrate portion of the
molecule, e.g., hydrolysis and desulphurization of the first

reported® pyrimidine sulphur-cyclonucleoside, $2%2’-cyclo-
2-thiothymidine, afforded thymidine. We have been*
involved in the synthesis and chemistry of pyrimidine
nucleosides which contain exocyclic selenium atoms, and we
here report on the first synthesis of a selenium-bridged
cyclonucleoside, Se?,2’-cyclo-2-selenocytidine.

For the synthesis of a selenium-bridged cyclonucleoside,
the most obvious approach appeared to be the 2-acetoxy-
isobutyryl chloride method® since this reagent proved to
be very successful in the formation of S22’-cyclo-2-
thiocytidine in reactions with 2-thiocytidine. This promp-
ted us to synthesize the unreported 2-selenocytidine for
use in these studies. This was accomplished by silylation
of 2-selenocytosine® (12:5 mmol) with NO-bis-(trimethyl-
silyl)acetamide and subsequent condensation’ of the
silylated heterocycle with 1-O-acetyl-2,3,5-tri-O-benzoyl-p-
ribofuranose (13-75 mmol), in 1,2-dichloroethane in the
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presence of 1-5 equiv. of stannic chloride. T.l.c. monitoring
of the reaction indicated that only a single nucleoside
was formed and that the reaction was complete after 3 h.
The blocking groups were removed with methanolic
ammonia at room temperature, and the resulting residue
was purified by dry-column chromatography (SilicAR
CC-7) eluting with chloroform-~methanol (10:1). The
fractions containing the product were evaporated to a
syrup. Recrystallization of the yellow residue from
methanol gave 2-selenocytidine (1) (319,): m.p. 142—143 °C
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(decomp.); u.v. Apax (MeOH) in nm (e x 10-3) 252 (11-8)
and 306 (12:7); pH 1, 235 (16-5); pH 11, 251 (18-8) and 299
(12:7); *Hn.m.r. [(CD,),50] 8 6-93 (1H, 1’-H, d, [, o 2Hz),
6-23 (1H, 5-H, d, J;s 8 Hz), and 8-30 (1H, 6-H, d, Js.,4
8 Hz).} The anomeric configuration and actual site of
ribosylation were easily established by treatment of (1)
with dilute base to afford a nucleoside which was identical
with an authentic sample of the naturally occurring
nucleoside cytidine.
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The synthesis of the cyclonucleoside was accomplished
when 2-selenocytidine (1) (0-42 mmol) was treated with
acetonitrile (4 ml) containing 2-acetoxyisobutyryl chloride
(2-4 mmol). The solution was stirred at room temperature
for 3 h, filtered, 100 ml of diethyl ether added, and the
resulting precipitate, which was predominantly the 5’-
dioxolanone ether,®> was collected by filtration and washed
with diethyl ether. This solid, without purification, was
then treated with 10ml of 0-18 N methanolic hydrogen
chloride at room temperature for 5 h, evaporated to dryness,
and the residue crystallized from methanol to furnish
Se?,2'-cyclo-2-selenocytidine hydrochloride (2): (649%);
m.p. 2056—206 °C; u.v. Amax (H,O) in nm (e x 1073): 248
(22:7); pH 1, 248 (26-6); pH 11, 248 (24-3); 'H n.m.r,
[(CD,),S0] & 6-56 (1H, 1"-H, d, J,..,- 7 Hz), 8-:06 (1H, 6-H, d,
Js:s 8 Hz), and 6-75 (1H, 5-H, d, J;,, 8 Hz). Cyclonucleo-
side formation was supported by the expected wavelength
shifts in the u.v. spectra as well as the upfield shift observed
for the anomeric proton of (2) in comparison?® to the chemi-
cal shift of the anomeric proton of (1).

‘We have found® that reactions such as deselenation or
nucleophilic displacement of exocyclic alkylselenides in
purine nucleosides generally occur under much milder
conditions than required for the corresponding sulphur
analogues. These reactions are being studied for (2).
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{ Satisfactory elemental analysis was obtained for all new compounds.
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