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A STANNYL MODIFICATION OF THE HILBERT-JOHNSON METHOD FOR 
THE SYNTHESIS OF PYWMIDINE NUCLEOSIDES 

TOMOYA OGAWA and MASANAO MATSUI 

The Instituie of Physical and Chemical Research, Wake-shi, Saitama, 351 (Japan) 

(Received October 25th, 1977) 

Reaction of tri-n-butylstannylated pyrimidines with peracylated p-D-ribofur- 
anose in the presence of tin tetrachloride afforded high yields of protected pyri- 
midine nucleosides. 

Among the available synthetic procedures for pyrimidine nucleosides, the silyl 
modification of the Hilbert-Johnson method with halogenoses [l] and with 
peracylated sugars in the presence of a Friedel-Crafts catalyst [2] has become 
the most frequently employed procedure. 

As an alternative method, we report here a modified procedure for the syn- 
thesis of pyrimidirie nucleosides which is based on the reactivity of stannylated 
pyrimidines (IIa--Id). These were prepared simply by refluxing the correspon- 
ding pyrimidines (Ia-Id) with bis(tri-n-butylstannyl) oxide in toluene with con- 
tinuous azeotropic removal of water *. Neither attempted distillation nor column 
chromatography on silica gel was successful for the purification of stannylated 
pyrimidines. 1 H NMR data (6, ppm in CDC13 ) of the crude Ha-IId, however, 

(Ia) X = 0. R = H 

(Ib)X = 0-R = Me 
Uc)x = 0,R = Br 
(Id)X = S,R = H 

(Ila-Ild) 

*For the general preparative methods for txialkylstannyl fdkoxides. see ref. 3. 
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supported each structure: IIa, 5.60, lH,d, J 7 Hz for C(5)-H; 7.05, lH,d, J 
‘7 Hz for C(6)-H; Ilb, 6.87, lH,s, hhw 3 Hz for C(6)-H; 1.88,3H,s, for 
C(5)-CHs ; IIc, 7.30, lH,s, for C(6)H; IId, 6.17,1H,d, J 6 Hz for C( 5)-H, 
7.8O,lH,d, J 6 Hz for C(6)-H. Since stannylated pyrimidines are easily hydro- 
lysed back to the starting pyrimidines on exposure to atmospheric moisture, 
they were used directly, without isolation, for the next step after evaporation of 
toluene under reduced pressure. 

The reactions of the stannylated pyrimidines with peracylated P-D-ribofura- 
nose were examined. In the presence of a Lewis acid such as tin tetrachloride 
the corresponding nucleosides were formed in high yields. The reaction can pro- 
ceed under reasonably mild conditions and is stereochemically controlled. The 
experimental operation is simple, as seen &om the following example. A solu- 
tion of 2,3,5-tri-&benzoyl-&D-ribofuranosyl acetate (III) [4],2m M in 10 ml 
dry dichloroethane containing an equivalent amount of tin tetrachloride, was 
kep=t 20” C for 3 h. To this solution was added the stannylated pyrimidine 
(IId, one equivalent in 2 ml of dichloroethane) at 20°C. After it had been stir- 
red for 19 h at 20” C, the mixture was poured into an ice cold aqueous sodium 
bicarbonate solution and then was extracted by dichloromethane. The organic 
layer was washed with water, dried over anbydrous magnesium sulfate and eva- 
porated. The residual oil was purified by silica gel column chromatography (to- 
luene/ether/cyclohexane 10/10/l), affording the benzoylated nucleoside (IV) 
[5] in 90% yield. Bis(tri-n-butylstannyl) oxide could be recovered in better 
than 80% yield by refluxing the less polar fraction from the silica gel column 
in methanolic sodium hydroxide and subsequent distillation. 

+ 
R’O 

Cma-I!Zd) R’ = Bz (Pa-Pd) R’= Bz 

It is to be noted that in the case of stanrlylated uracile the major product 
(42% yield) was isouridine (Va) [S] while the normal ribosidation product (IVa) 
was obtained in only 28% yield. The efficient recovery of organotin compounds 
from the reaction mixture makes this procedure of some advantage over the 
silyl method where the recovery of trimethylsilyl derivatives is not efficient. 

Table 1 lists the reaction conditions and products for the reaction of com- 
pounds II with P-D - ribofuranosyl acetate (III). 
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Book review 

‘%lymer Syntheses”‘, Vol. II, by S.R. Sandler and W. Karo, Academic Press, 
New York/San Francisco/London, 1977, $39.50, ~28.05. 

This volume complements very nicely the first volume by the same authors 
which was concerned primarily with linear polymers from both condensation 
and addition polymerization reactions. This book provides an equally well-de- 
tailed and extensive treatment of the cross-linked or thermoset polymers. 

As in the first volume, the organization in each chapter includes an introduc- 
tory description of the polymerization reactions involved, including valuable 
tabular information on reaction conditions and product descriptions, followed 
by detailed discussions of preparative methods. The authors claim that the 
“procedures are chosen on the basis of safety considerations and of being car- 
ried out with standard laboratory equipment,” and a survey of the procedures 
included certainly seems to justify this claim. 

All chapters are referenced through 1974 with at least 100, and generally 
more, literature citations per chapter. The specific types of polymerization re- 
actions included are the following: ammo resins (urea-and melamine-formalde- 
hyde resins and others): phenol-aldehyde resins; epoxides; silicones; alkyds; poly- 

_ acetals and poly(viny1 acetals); poly(viny1 ethers); poly(N-vinylpyrrolidone); 
acrylic acid and related monomers; and poly(viny1 chloride). The last two chap- 
ters are particularly valuable additions to the first volume on the polymerization 
of important vinyl monomers, but the greatest value of this book is in its exten- 
sive coverage of thermoset resins, a subject which is minimized in other books on 
laboratory procedures in polymer chemistry. 
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