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benzyl 3,5<&-O-benzyi-2-deoxy-1,4-dithio-D-eryrhro-pentofuranoside. Face-selectivity for PhSeCi- or
N-iodosuccimide-initiated addition of a pyrimidine base to the thioglycal was found to be controlled by
O-silyl protecting groups. Using the thioglycal protected with a 3,5-0-di-r-butylsilyl group, a highly
stereoselective synthesis of B-2’-deoxy-4’-thio pyrimidine nucleosides has been accomplished.
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4’-Thionucleosides (1), in which
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the furanose ring oxygen is replaced by a sulfur atom, have

attracted much attention due to their potent and broad-spectrum antiviral activities.” The synthesis of these

ar been carried out

thiosugar and a silylated nucleobase.? However, a major drawback of this method is lack of f3-stereoselectivi

Thus, in the synthesis of 2’-deoxy-4’-thionucicoside, the undesired ai-isomer was obtained as a major product

in many cases." Even in the case of 4-thioribofuranoside, where neighbouring group participation by its
acyloxy group at the 2-position can be expected, the -anomer is formed in only a slight excess.™

Nucleosides have also been synthesized by electrophilic reagent-mediated reactions starting from

glycals 2, in which high B-stereoselectivity is observed in some cases.* ¥ In contrast to this, such approach has

not been investigated for the synthesis of 4’-thionucleoside. In this context, we intended to examine the

potential of 4—thio furanoid glycal 3 for stereosélective synthesis of 4’-thionucleoside. In this communication,
we describe the preparation of 3 and face-selective electrophilic addition to it controlled by silyl protecting
groups. This constitutes the first B-selective synthetic method for 2’-deoxy-4’-thio pyrimidine nucleoside.
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First of all, we examined preparation of 3,5-bis-O-(r-butyldimethylsilyl)-4-thio furanoid glycal 8.
After screening of starting materials, 3,5-di-O-benzyl-2-deoxy-1,4-dithio-D-erythro-pentofuranoside 4 was
found to be a suitable sugar. As shown in Scheme 1, the thiosugar 4 was transformed to the corresponding O-
(+-butyldimethylsilyl) derivative § through debenzylation with BBr, and silylation. The dithioacetal moiety of §
was subjected to acetolysis with Hg(OAc),. Because a reagent-derived by-product could not be separated from
6 by silica gel column chromatography, we isolated as a hemithioacetal 7 in pure form in 92% overall yield
from 5. We next examined the dehydration of 7. The hemithioacetal 7 was treated with MsCl

the desired elimination reaction occurred in one flask to mve 3,5-

(DMAP/CH,CL/r.t). Ur he con: 15, the desired elimination 1 fla
bis-O-(t-butyldimethylsilyl)-4-thio furanoid glycal 8 in 80% yield as a syrup. By fellcwing the same reaction
sequence, 3,5,-0-(1,1,3,3-tetraisopropyldisiloxan-1,3-diyl)-4-thio furanoid glycal 10 was prepared from 9

(Scheme 2).% On the other hand, 3,5-0-di-t-butylsilyl-4-thio furanoid glycal 11 could not be obtained by the
same method, because acetolysis of the corresponding dithioacetal gave an unidentified product. Therefore, 11
was prepared from 8 through desilylation and silylation with di-r-butylsilyl bis(trifluoromethanesulfonate)
(Scheme 3).%
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Next, we examined electrophilic addition to the thioglycals (Scheme 4 and Table 1). Thus, PhSeCl

was added to a solution of TBDMS-protected glycal 8 in CH,CN in the presence of bis-O-trimethylsilyluracil to

give a mixture of stereoisomers 12f and 12a in a 4 : i ratio as shown in entry 1. Compound 12P was
converted to the acetate 17 and X-ray crystallographic analysis of 17B confirmed the stereochemistry of
12B.” Compound 120 was also transformed into acetate 17 and its stereochemistry was confirmed based

on its nOe experiment. In the case of 10, the ratio of o.-face attack by the electrophilic reagent increased and the
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desired B~2*~deoxy—4*—tfxionneieoside 13 was obtained in a ratio of 18 : 1 (entry 2). As shown in entry 3,
DTBS-protected glyc:;\l 11 gave B-anomer 148 as the sole product in 88% yield. ¥ Using 11 as a substrate,
thymine nucleoside 158 was also obtained in 62% yield stereoselectively. Instead of PhSeCl as an electrophile,
NIS also worked well to give 2’-deoxy-2’-iodo derivative 16 in 73% (entry 5).”

The 4’-thionucleosides involved in the present study can be further transformed to biologically
useful derivatives. For example, 15 was treated with tributyltin hydride to afford protected 4’-thiothymidine

18 which possesses activity against herpes virus (Scheme 3)."
o]
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R’ s B Rh\‘/s
0 PhSeCl or NI
\‘ S b:- Ve W & W (P LNk | IR § T -~ S | Rlo\ RI/LQ w \
I&UIMD"PYI'I[HIUHIE (1.0 equlv.) [Ad + \ A ,-_"
V > g \ PN ' < © 9
jo— CH3CN Ftld N~
L § NH
R'O 16 3 ) ¢
13 RO X R 9
8: R'= -butyidimethylsilyl(TBDMS)
R =iSulyldimetylsiylt 52 12B: R'= TBDMS (X=SePh) 120: R'= TBDMS (X= SePh)
10: R = 1,1,3,3,-tetraisopropyiaisiioxan

-1,3,-diy}(TIPDS)

11: R'= di-t-butylsily(DTBS)

13f: R!= TIPDS (X= SePh)
14B: R'= DTBS (X= SePh)
15p: R'= DTBS (X= SePh)
16f: R*= DTBS (X=1)

=0

178:

130; R'= TIPDS (X= SePh)

R'= Ac,R=H

Entry Glycal Electrophile {equiv)  bis-O-TMS-pyrimidine R Products (Isolated yield) Product ratio @)
1 8 PhSeCl (1.5) uracil H 12B and 120 (88%) 4:1
2 10 PhSeCl (1.5) uracil H 13P and 13a (87%) 18:1
3 11 PhSeCl (1.5) uracﬂ. H 14P (88%) -
4 11 PhSECl (23) thyn’nne CH3 15[3 (6270) -
5 11 NIS (1.5} uracil H 16P (73%) -
a) The ratio was determined by 'H NMR spectroscopy.
O O
Hic‘ .)'L.... H3C\ )Luu
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(3] 'I\ /l“ . o Il\ ,AL
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: ", e e by
\\0‘; 4 \‘o‘
15a SePh Scheme 5 18 62%
In summary, we have developed a method for stereoselective synthesis of B-2’-deoxy-4’-thio
pyrimidine nucleosides by means of face-selective electrophilic addition o 4-thio furanoid glycal. Further
applications of this method, involving reactions with other nucleobases and chemical transformation into ribo-

and arabino-type derivatives, are now underway.
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