
Tetrahedron Letters, Vol32,No6,pp777-780.1991 
PrlntedmGreatBr~taln 

004@4039/91 $300+ 00 
Pergamon Pressplc 

NUCLCOSIDIC CuoL ESTERS A VEKShrlLfi TOOL FOR THE SYNTHESIS OF 
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Summary Enol esters of uracll and adenlne nucleosldes prepared by selenoxide 
fragmentation of the corresponding 3, -phenylseleno derivatives have been shown 
to yield 3'-carbon-substituted products upon reacting with MeLl followed by 
electrophlles, provldlng the first example of the aldol reaction ln this field. 

For the carbon-carbon bond formatlon In the base molcty of nucleosldes, both 
nucleophlllc and electrophlllc reactions are avallable and recently developed 
llthlatlon strategy constitutes a latter example of high generality. 1) In con- 
trast to this, there has been a limited variety of methods for the introduction 
of carbon functlonalitles to the sugar portion and hence the vast malorlty of 
reports have been utlllzlng either the Wlttlg reaction 2) or nucleophlllc addl- 
tlon using keto or aldehyde derivatives. 3) While cleavage of nucleosidlc OXI- 
rane4) and oxetane5) with carbanlons can be used In this context, no method 
seems to have been disclosed based on the use of carbon electrophlles. Our 
survey of the literature revealed that even the aldol reactlon, a basic ap- 
proach to construct C-C bond, has no precedent in this field, presumably due to 
instability of the keto derlvatlves under basic condltlons 6) 

As a part of our studies alming to devise C-C bond forming reactions appll- 
cable to nuclcosldcs, 7) we were Interested 1n exploltlng an aldol reaction at 
the 3'-posltlon, the result of which 1s the subject of this communlcatlon. 

For the present purpose, we reasoned that enol esters of a general structure 
1 would be a suitable substrate, since 2'-keto nucleosldes such as 2 are sus- - 

8) 
- 

ceptible to anomerlzatlon and thus undesirable enolate formation 1s antlcl- 
pated. 9) The enol ester of uracllnucleosldes can be prepared by reacting 2 

overnight) according to our recently publlsh- 
ed method, 10-12) the use of (PhSe)2/NaBH4 
(refluxlng in EtOH-THF overnight) gave the 
desired "3'-up" selenlde (4)13) ln high yield - 
(Chart 1 Isolated yields of products are 
shown In parentheses). Subsequent deplvaloyl 
ation, regloselectlve sllylatlon, and 3'-O- _ 
acylatlon led to S_, which was then sublected 
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with a phenylselenlde anion followed by oxldatlve ellmlnatlon. 
greater part of 3 was recovered when reacted - 
with (PhSe)2/LlAlH (refluxlng In dloxane WO 

4 

1 

B = a nucleobase 
R’= alkyloraryl 
R2 = a protecting group 

While the 

4 

Bz = Benzoyl 
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to selenoxlde syn-fragmentation When 5 was treated with MCPRA (1.2 equv) III _~ 

CH&, the lnclplent selenoxlde could not be detected but Instead the enol 

ester was formed directly under mild condltlons (at room temperature for 8 h). 
The enol acetate 143 derived from 5a was found to be unstable during chromato- - 
graphic purlflcatlon, formlng the 2'-keto derivative 6 On the other hand, the _ 
bulkier acyl derlvatlve 5b enabled lsolatlon of the expected enol ester ?. - 

The generatlon of enolate was accomplished by treating a THF solution of 1 
with MeLl at -78 'C, whereln 5 equlv of the reagent were necessary Par complete 
disappearance of 7. It deserves a comment that the UeLl 1s not consumed for - 
llthlatlon of the base moiety, as confirmed by deuteratlon. 

0 0 0 

PIVO 
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EtOH - THF 
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MsCl or S102 

L - Selecmde 

9a R=Ph (52% 
9b R=Me 

9c R =CHMe, ( 

bCR 

6 
5a R=Me 

5b R=Et 

/ 
MCPBA 

1) NaBH, / CeCl, 

2) Ac20 

from 7 ) 

64% from 7 ) 

H 

10a R = Ph ( 82% ) 
lob R= Me 

( 59% from 7 ) 
1Oc R = CHMe, ( 79% ) 

11 R = Ph ( 54% from 7 ) 
Chart 1 
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When PhCHO (5 equlv) was added to the enolate solution, no reactlon took 

place but further addition of BE3.0Et2 [5 equlv) produced the corresponding 

aldol adduct (8a). Since 8a 1s prone to undergo retro aldol reaction to form - - 
_, It was treated with MsCl/pyrldlne to give 9a (only the major geometrical 6 - 
isomers are deplcted). To preclude anomerlzatlon taking place, 15) the 2'-keto 

function in 9a was reduced by NaBH4/CeC1316) in MeOH to afford loa after 

acetylation. i7) It 1s also possible to reduce at the stage of 8a In a one-pot - 
manner by addlng a THF solution of L-Selectride (2 5 equlv) After acetyla- 
tlon, 1117) was obtalned as a mixture of two dlastereomers about CH(OAc)Ph. 

Whenallphatlc aldehydes (bleCH0 and Me2CHCHO) were employed as electro- 
phlles, the aldol adducts [8b and SC) could be dehydrated simply by passing - - 
through a slllca gel column. The resulting 9b and 9c were reduced to lob and - - 
z, respectively. Electrophlles other than the aldehydes, 0 
TsrTH2CO2bt d.rld I'hLH2Br, also work with the reactlon of the 
enolate, though yields of the products (12 and 13) are corn- \ - - r 
paratlvely low 

+sro 
During the preparation of 12 and 13, ZnBr2 / 

1,;; 
0 

was used as a Lewis acid 
The aldol reactlon can be extended to the synthesis of L;' R 

3'-carbon-substituted adenlnenucleosldes. Preparation of 
0 

the adenlne counterpart of 7 was carried out starting from 
12 R=CH,CO,Et 

- 
9-[2,3-ankydro-S-O-(tert-butyldlmethylsllyl)-~-D-r~bo- 

(43% from 7) 

'-18) furanosylladenlne. 
13 R=CH2Ph 

ReglospeLlflc lntroductlon of a phenyl- 
seleno group to the 3' -posltlon was accomplished by treatment 

(9%from7) 

with (PhSe)2/LlAlH4 to give 14. Compound 14 was converted to 15 and then to - - 
16 following the aforementioned sequence of reactlons. Treatment of 16 with - - 
bleLl (5.5 equlv) produced the llthlum enolate, which was sublected to the re- 
action with electrophlles, PhCHO and Me2CHCH0, under slmllar condltlons used 
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14 R=H (80%) 16 (quant ) 17 R=Ph (31%from16) 
15 R=COEt (88%) 18 R = CHMez( 33% from 16) 

for 7. - The resulting aldol adducts have a higher propensity to undergo dehydr 
ation even the adduct derived from PhCHO gave the corresponding enone after 
slllca gel column chromatography. The Luche reduction 16) of the enones and 
successive acetylatlon provided 17 and 18. - - 

Although the reaction condltlons and lsolatlon procedure have not yet been 
optimized and can doubtless be improved, 19) the pr e sent study has disclosed a 
new C-C bond formatlon at the 3'-posltlon of nuclcosldes, which may open a way 

to analogues possibly act as a chain terminator in nucleic acids blosynthesls. 
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