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In recent years a new class of naturally-occurring nucleosides containing the unusual
C-ribosyl linkage ('C-nucleosides') has been discovered 2’3. Several synthetic routes directed to
C-nucleosides have been reported 3-8. Recently, Hanessian and Permet ? reported the successful
condensation of tetra-O-acetyl-0-D-glucopyramosyl bromide with sodic diethyl or dibenzyl-
malonate and, further, suggested the possibility of formation of C-C bonds at the anomeric
position of g-ribofuranose by condensation of a suitably-protected ribofuranosyl halide with
carbanions 10.

A halogenose for starting material which would lend itself to the synthesis of a C~nucleoside
should meet the following requirements: a) neighboring-group participation by the 2-substituent

must be avoided (as shown by Hanessian) 9

which precludes the use of acyl substituents; b) the
condensation reaction with carbanions should give (either from steric considerations and/or by
subsequent equilibration) predominantly or exclusively the f-anomer; and c¢) the protecting groups
on the sugar should be stable to the conditions to be used in subsequent cyclization reaction and
such groups should be removable under mild conditions. In this communication we report the
synthesis of a suitably-protected ribofuranosyl halide £3} which meets these qualifications and
its conversion to a C-nucleoside derivative (5) in good overall yields.

Treatment of 2,3-0-isopropylidene-D-ribofuranose (1) 1 with trityl chloride in pyridine gave
the 5'-trityl derivative (2) as a syrup in good yield which, without purification, was treated
with triphenylphosphine and CCl, in DMF 12 2t room temperature to afford an excellent yield
(quantitative by tlc) of 2,319~1sopropy1idene-519-trityl-B-g-ribosyl chloride (3), mp 114-1159,

] (CDCl3); 6.10 (1H, sharp s, H-1). Condensation of 3 with sodio diethylmalonate in the
presence of sodium iodide in 1,2-dimethoxyethane under reflux for 4 hr yielded (almost
quantitatively) an anomeric mixture of the C-glycoside, diethyl 2,3-0-isopropylidene-5-0-trityl-

p-ribofuranosyl malonate (&), Afilm ge00 (trityl), 1730, 1750 em~1 (ester); 6 (CDCl3y):
= - max 3
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1.25 and 1.45 (6H, 2s, IP wmethyls), 1.30 (6H, m, ester methyls), 7.30 (158, m, trityl), The
a/B ratio of this anomeric mixture (Rg = 0,75 and 0.80 in benzene~ether 10:1) was altered by
prolongation of the reflux time. Thus after 24 hr under reflux, the faster moving isomer
(congidered to be the B-anomer, vide infra) was the main product.

Treatment of'ﬁ with urea and sodium ethoxide in ethanol under reflux for 8 hr gave the
sodium salt of 5-(2',3'19-1sopropy1idene-5'-Q-trityl-B-g-ribofuranosyl)barbituric acid in 65%
vield (recrystallized from pyridine), mp 215-127° dec, § (DMSO-dg): 1.23 and 1.46 (6H, 2s, IP
group), 3.10 (2H, m, H~5'), 3.80 (1H, m, H-4"), 4.50 (1H, m, H~3"), 5.08 (lH, m, H~2'), 5.05

(1H, sharp s, H-1' indicating a B-nucleoside), 7.30 (15H, m, trityl), 9.08 (2H, s, NH);
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Xg§x7 (HZO) = 263 nm (€, 24,260). In N HCl selective absorption at 263 nm is essentially
absent as shown previously 13 for barbituric acids.

A plausible mechanism for the conversion of anomeric mixture (A? to predominantly B is
shown on the flow chart £9-}}). It is noteworthy that the active proton is essential for this
mechanism. The isopropylidene group would favor formation of the more thermodynamically
stable B ("trans'") isomer in the equilibrium process and would prevent polymerization (e.g.
from }0) by favoring the tetrahydrofuran ring structure 12.

A similar epimerization phenomenon was observed with the ethyl acetoacetate analog (Q) of
4. Treatment of_3 with sodio ethyl acetoacetate under similar conditions used for the synthesis
of ﬁ afforded (quantitatively) a 1:1 mixture (by nmr) of the C-glycosyl derivative (6) and the
0-glycoside (7) which were separated by column chromatography (silica gel G with benzene-ether
30:1 as eluant). Spectral data supporting structures 6 and 7 are as follows: for 6: §
(CDC13)é 1.30 (34, m, ester methzl), 1.25 and 1.50 (6H, 2s, IP methyls), 2.30 (1H, s,

1/3 CH4C~), 2.35 (2H, s, 2/3 21_3&-), 3.20 (2H, m, H~5), 4.16 (2H, m, ester methylene, 3.90-5.10
(5H for H-1, H-2, H-3, H=4 and methine proton of the ethylacetoacetate moiety), 7.32 (15H, m,
trityl); Ai:im 1600 (trityl), 1728, 1750 (ester and ketone) Sm'lz for O-glycoside 57):

6 (CDClg); 2.02 (L.SH, s, 1/2 CHal=), 2.15 (1.5H, s, 1/2 CHyC=), 5.02 (1/2H, broad s, H-1 of
B-anomer), 5.85 (1/2H, d, J1,2 = 4 cps, H=1 of (~anomer); Ai;im 1660 ( :C=C:0). Theoretically,
there are four possible isomers in 9, however only two methyl signals (EEQS-) are detected by
nmr, These signals are considered to be those of the @ and B anomers because under similar
conditions the ¢/,8 mixture (4) was obtained., Treatment of 6 with sodium ethoxide in ethanol
under reflux gave one compound exclusively which exhibited its methyl signal at § 2.30. These
results are consistent with the epimerization discussed above. Compound 8 is considered to be
the p-anomer by analogy with the conversion of 4 to 5.

The application of the halogenose (3) to the synthesis of other C-nucleosides and to other
type reactions is underway in our laboratory.

Proper elemental analyses have been obtained for compounds 3-6.

The authors are grateful to Mr. Marvin J. Olsen for the nmr spectra.
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