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Summary: A general, stereocontrolled synthesis of pyrimidine C-nucleosides possessmg an 

alkyl group at the C-l’ or C-4’ position is outlined. 

In the area of nucleoside synthesis, a variety of modifications of the carbohydrate moiety 

have been mvestigated m the hope of obtaining therapeutically useful agents. Powerful antl- 
n 

trypanosomal property of nucleocidm (I)‘ has stimulated interest in devising efficient methods 

allowing substituent mcorporation 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. - 

The bicyclic ketone IIa5 was obtained in 70% yield by the Fe2(CO)9-aided [ 3 + 41 cyclo- 

coupling reaction between cy, cy, cy ’ ,(Y’-tetrabromoacetone and 2-methylfuran (Fe2(C0)9:halo 

ketone:furan = 1.5:2:1, benzene, 60 “C, 5 h),6 followed by treatment with Zn/Cu couple in 

methanol saturated with NH4C1 (25 “C, 1 h). In place of Fe2(CO)2, Zn/Ag couple may be 

employed (60% yield). 7 The unsaturated ketone IIa was then allowed to react with 30% H202 

(2 equiv) and a catalytic amount of Os04 (ca. 1 mol %) in acetone-tert-butyl alcohol-ether 

(1O:l:l v/v) (25 “C, 12 h) and the crude product was treated with acetone-CuS04 (large excess) 

containing E-CH~C~H~SO~H (25 

manner (53% yield). When this 

’ C, 12 h), leading to the acetonide IIIa’ in a stereospecific 

compound was subjected to the Baeyer-Villiger oxidation with 

2697 



2099 No. 31 

CF3CO3H (3 equiv) in CH2C12 containing Na2HYPO and EDTA’2Na (O-20 “C, 10 h), there were 

obtained the regioisomeric lactones IVa’ and Val’ m a 53:47 ratio (90% combined yield). 

Treatment of the bicyclic lactone IVa with excess tert-butoxybls(dimethylamino)methane zn 

DMF (70 “C, 3 h) gave the dimethylaminomethylene derivative Via 11 
in 70% yield. Conversion 

of Via to an uracil VIIa 
12 

was accomplished by heating Via with urea (10 equiv) in 1.6 N 
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ethanolic C2H50Na (reflux, 2 h, 31%). The assignment of p configuration of the uracil 

appendage was made on the basis of the 
1 

H NMR spectrum, particularly the spin-spin coupling 

constant, 51, 2, = 6.5 Hz, 
13 

and chemical shift of the isopropylldene methyls, 6 1.40 and 1.66 

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

4 ‘-methylpseudouridine (VIIIa). 
15,16 

Preparation of 4’-methyl-2-thiopseudouridme (IXa) 

was effected by heating Via with tlvourea in 1.4 N ethanolic C2H50Na (80 “C, 2 h), followed by 

dil HCl treatment (75%). When Via was condensed with guamdme and then the isopropylidene 

protective group was removed, 4 ‘-methylpseudoisoc ytidme (Xa) was produced in 64% yield. 

When 2-pentylfuran was used as a C4 component in the initial [ 3 + 41 cyclocoupling 

reaction, the bicyclic ketone IIb was obtained. This compound was also transformed to the 

corresponding pyrimidme C-nucleosides according to similar synthetic procedures. - 
Elaboration of heterocycles onto XI was achieved less effectively (lo-20% yield) because 

of the severe steric hindrance of the alkyl group. In any event, this bicyclic lactone route 
17 

marks the first synthesis of C-l’ alkylated C-nucleosides. - 
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