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Abstract - 4'-Phenylated pyrimidine C-nucleosides have been prepared for 

the f irst  t ime via the tetrabromoacetone/furan cyclocoupling approach. 

2 .  The recently developed oxabicyclic ketone route to C-nucleosldes is synthetically quite flexible 

and permits the preparation of various analogues containing branched-chain sugar moieties. 

Described herein i s  i t s  application to the direct synthesis of pyrimidine C-nucleosides 

possessing an aromatic substituent at the C-4' position. 

The Fe  (CO) -promoted reductive [ 3 + 41 cyclocoupling of rr,rr,o',o'-tetrabromoacetone and 2 -  
2 9 3 

phenylfuran (iron carbonylbromide/furan = 1.5:2:1, benzene, 60 "C, 5 h) followed by treatment 

with Zn/Cu couple (excess, CH OH saturated with NH C1, 25 "C, 1 h) gave the adduct I in 63% 
3 

4 
yield, which was converted specifically t o  the ~u acetonide 11 under the standard reaction 

conditions (1 mol % of 0s04-30% H202 in 10:l:l acetone-t-C H OH-ether, 25 'C, 24 h; then 
4 9 

CuS04-acetone-p-CH C H SO H, 25 "C, 24 h; 51% yield). I ts  Baeyer-Vllliger ox~dation with 3 6 4  3 
C F  CO H (5 equiv, CH2C12) proceeded smoothly at 25 "C t o  give a mixture of the lactones 111 5 

and N in 93% yield. Here eminent cation-supporting ability of the 0 phenyl substituent appeared 

t o  favor strongly the formation of the regioisomer 111 ( I I I / N  = 88:12). Subsequent condensation 

of 111 witht-butoxybis(dimethy1amino)methane (excess,  DMF, 70 T ,  1 h) produced the dimethyl- 

aminomethylene lactone V (A/E = 37 : 6 3 ,  9 2 %  yield). Exposure of V t o  1 M ethanolic C H ONa 
I 2 5 

containing urea  (10 equiv, reflux, 2 h) afforded the uracil derivative VI (29%), which was 

subjected to dehlocldng under acidic conditions (10% HCL in CH OH, 25 'C, 15 min) t o  form 4'-  
1 3 

phenylpseudouridine (VII). Features of the NMR ( Hand  13c) signal shift observed in going 
9 

from 2', 3'-9-isopropylidenepseudouridine (VIII) to the phenyl derivative VI a r e  quite similar  to 
11 

those induced by the structural  change, IX" - X, compatible with the assigmd 0 stereo- 

chemistry at C-1'. 

Condensation of V with thiourea o r  guanidine in ethanohc C H ONa gave r i se  t o  the 2-thiouracil 
2 5 

(XI, 58%) and isocytosine derivative (XIII, 78%), respectively. Removal of the isopropylidene 

protective group completed the synthesis of the corresponding 4'-phenylated C-nucleosides XI1 
12 

and XN.  
13 

Thus the otherwise unaccessible aryl-substituted pyrimidine C-nucleoside analogues have been 

prepared i n  a general and completely stereocontrolled manner. 



VI, R = C6H5; 

R'-R' = C(CH ) 
3 2 

VII, R = C H ; R'  = H 
6 5 

VIII, R = H; R'-R' = C(CH ) 
3 2 

XI, R-R = C(CH3)2 XIII, R-R = C(CH ) 
IX, R = H  3 2 

XII, R = H XIV, R = H (HCl salt) 
X, R = C6H5 
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