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Summary: 3-Phenyl-2,4-dioxoimidasolidin-5-yl ribofuranoside 
(a hydantoin C-riboside) was synthesized from a Diels-Alder 
adduct of furan with methyl nitroacrylate. 

As a part of a program to synthesize C-nucleosides, we have recently 

reported that a high pressure reaction of furan with dialkyl acetoxymethylene- 

malonates gave corresponding Diels-Alder adducts,' and that the adducts were in 

turn converted to D,L- and B-D-ribofuranosyl malonates by subsequent hydroxyla- 

tion and reductive retro aldol reactions.2'3 It was therefore of interest to 

expand the scope of this strategy which allows an easy access to C-nucleosides. 
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Conditions: a, r.t., 14 hr (100 $1; b. OsO4-H202/acetone, r.t., 24 hr (70 %I; 

C, p-TsOH-Me2C(OMe)2/ acetone, r.t., 5 hr (>95 %I; d, NH3/heOH, hv, -10 OC, 3 hr 

(57 %); e, TiC13/ H20-MeOH, r.t., 1 hr (70 %); f, PhNCO-Et3N/CH2C12, r.t., 2 hr 

(60%); g, NaBH4/ MeOH, 0 OC, 0.5 hr (70 %I. * 
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Reaction of furan with methyl 3-nitroacrylate gave the known cycloadducts,' 

endo- aid exo-1, iq ,a ratio of 2:l. The,adfucts could be separated by chromato- 

graphy. However, the adduct mixture was immediately hydroxylated with 0~04 to 

yield a diol mixture, from which a 2-endo-nitro-5,6-exo-dlol (2) was spontane- 

ously crystallized out in a nearly pure state. After isopropylidenation, the 

product (3) was photoisomerlzed' to give an bicyclic hydroxamic acid (4) as a 

sole product. 'Treatment of 4 with TIC13 afforded a lactam derivative (516. 
The lactam 5 was found to resist to alkaline hydrolysis or reductive (NaBH4) 

cleavage of the lactam ring. Accordingly introduction of an electron 

withdrawing group on the la&am N atom was carried out. Thus 5 was treated 

with phenyl isocyanate to give a urea derivative (61, and subsequent reduction 

of 6 with NaBH4 proceeded smoothly to give 3-phenyl-2,4-dioxoimidazolidin-S-y1 

ribofuranoside (7)'(a hydantoin C-riboslde) in 70 % yield. 

The formation of 7 was rationalized by taking account 

of following sequential reactions ; a cleavage of the acetal 

linkage of the primary reduction product (8) gave rise to a 
+- 
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C-ribofuranoside having a ureldoacetic acid ester aglycon, * 

\ 
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and then a nucleophilic ring closure occurred to accomplish 

the hydantoin aglycon. 
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