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A STEREOCONTROLLED SYNTHESIS OF C-4' ALKYLATED

PYRIMIDINE C-NUCLEOSIDES 1

T. Sato, M. Watanabe, and R. Noyori:':
Department of Chemistry, Nagoya University, Chikusa, Nagoya 464, Japan

Summary: A general, stereocontrolled synthesis of pyrimidine C-nucleosides possessing an
alkyl group at the C-1' or C-4' position 1s outlined.

In the area
have been investigated in the hope of obtaining therapeutically useful agents. Powerful anti-
trypanosomal property of nucleocidin (I)2 has stimulated interest in devising efficient methods
allowing substituent incorporation at the C-4' position, 3 only very few modifications at this
position have been reported.4 Disclosed herein is the first stereospecific synthesis of C-4'
alkylated pyrimidine C-nucleosides.
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The bicyclic ketone Ha5 was obtained in 70% yield by the Fe (CO) -aided {3 + 4] cyclo-
coupling reaction between a,a,a',a -tetrabromoacetone and 2- methylfuran (Fe (CO) thalo
ketone:furan = 1,5:2:1, benzene, 60 °C, 5 h), followed by treatment with Zn/Cu couple in
methanol saturated with NH4C1 (25 °C, 1 h). In place of FeZ(CO)g, Zn/ Ag couple may be
employed (60% yield).7 The unsaturated ketone Ila was then allowed to react with 30% H202
(2 equiv) and a catalytic amount of OsO4 (ca. 1 mol %) in acetone—tert-butyl alcohol—ether
(10:1:1 v/v) (25 °C, 12 h) and the crude product was treated with a.ce‘cone—-CuSO4 (large excess)
containing p-CH CSH4SOSH (25 °C, 12 h), leading to the acetonide III:a.8 in a stereospecific

3
manner (53% yield). When this compound was subjected to the Baeyer—Villiger oxidation with
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CF3C03H (3 equiv) in CH2C12 containing NaZHPO and EDTA*2Na (0—20 °C, 10 h), there were

obtained the regioisomeric lactones IVa™ and Va™ ~ 1n a 53:47 ratio (90% combined yield).

Treatment of the bicyclic lactone IVa with excess tert-butoxybis(dimethylamino)methane in

DMEF (70 °C, 3 h) gave the dimethylaminomethylene derivative Via 1 in 70% yield. Conversion

of VIa to an uracil VIla 2 was accomplished by heating VIa with urea (10 equiv) 1n 1.6 N
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ethanolic CZHSONa (reflux, 2 h, 31%). The assignment of 8 configuration of the uracil
appendage was made on the basis of the 1H NMR spectrum, particularly the spin-spin coupling

constant, J , = 6.5 Hz,13 and chemical shift of the isopropylidene methyls, 6§ 1.40 and 1.66

=112
(As =0.26 ppm). 14 Finally, VIIa was exposed to 10% HC1 in methanol (25 °C, 15 min) to form

15,16 Preparation of 4'-methyl-2-thiopseudouridine (IXa)

4'-methylpseudouridine (VIIia).
was effected by heating VIa with thiourea in 1.4 N ethanolic CzHSONa (80 °C, 2 h), followed by
dil HCI treatment (75%). When VIa was condensed with guamdine and then the 1sopropylidene
protective group was removed, 4'-methylpseudoisocytidine (Xa) was produced in 64% yield.
When 2-pentylfuran was used as a C4 component in the 1nitial [ 3 + 4] cyclocoupling
reaction, the bicyclic ketone IIb was obtained. This compound was also transformed to the
corresponding pyrimidine C-nuclecsides according to similar synthetic procedures.
Elaboration of heterocycles onto XI was achieved less effectively (10—20% yield) because

of the severe steric hindrance of the alkyl group. In any event, this bicyclic lactone route

marks the first synthesis of C-1' alkylated C-nucleosides.
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All compounds described herein are racemic. Stable compounds gave correct elemental

analysis and/or exact mass spectral data.

For example, XIIIb UV )‘max (CHSOH} 215 nm (e 10910), 277 (14540), 291 (13190, s),

p\ {0.1 N HCI) 213 nm (e 7280, s), 273 (8440), 295 (6160, s), A (0.1 N NaOH) 220
max max

nm (e 9340, s), 262 (9420), 297 (4590, s). XIVa lema.x (CHSOHJ 222 nm (e 9490), 262
(6280), 300 (1030, s), lmax (0.1 N HC1) 221 nm (¢ 8680), 262 (6450), ?‘max (0.1 N NaOH)
230 nm (¢ 11030), 278 (8250). The NMR spectra were consistent with the structures

assigned.
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