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Summary: 1,3-Di-N-substituted uracil and its derivatives have been reduced with lithium-tri-sec-butyl - 

borohydride to the corresponding 5,6-dihydro compounds in excellent yields. Alkylation of 5-position 

of uracil is also very conveniently accomplished. 

5,6-Dihydrouracils are known to be intermediates in the catabolism of uracils l-3 whereas 5,6-dihydro- 

erotic acid is an important intermediate in the biosynthesis of pyrimidine nucleotides. 
4-5 

In view of 

our interest in the development of compounds which will act aa inhibitors of dihydrouracil dehydrogenase, 

dihydroorotase, and diiydroorotate dehydrogenase5, we have been seeking methods for the synthesis of 

5-substituted -5,6-dihydrouracil and erotic acid derivatives. 

The usual chemical methods for the synthesis of 5,6_dihydrouracils and 5,6_dihydroorotic acid deriva- 

tives have been either by a low yield cyclization process6 , or by catalytic hydrogenation’ of the correspond- 

ing uracil or erotic acid derivatives, which frequently has led to the elimination of desired functionality8. 

The dearth of convenient methods for the reduction of uracils encouraged us to look at new reagents 

for the specific reduction of the uracil 5,6-double bond. Lithium tri-sec-butyl borohydride (L-Selectride19 - 

has been found to be a versatile reagent for the stereoselective reduction of cyclic ketones 
10-11 

. Recent- 

1Y 
12-13 

it has also been successfully used for the reduction of a,B-unsatutated ketones and esters to the 

corresponding saturated ketones and esters. 

Application of L-Selectride to uracil derivatives provided us with a mild method for the reduction 

of 5,6-double bond of N-blocked utacils (sequence a, equation 1). A “one-pot” reduction-alkylation leading 

to N-blocked 5aubstituted-5,6-dihydro uracil derivatives, e.g., compounde>~~l. and lA, (sequence 

b, equation 1) has also been accomplished. This method avoids subjecting a 5-substituted uracil to hydtogena- 

tion conditions which could remove or alter the C-5 substituent. It also eliminates subjecting base-sensitive 

dihydrouracils to basic nucleophiles which may open up the ring 14 . 

Uracil itself could not be reduced with L-Selectride in tetrahydrofuran, dimethyl formamide (DMF) 

or liquid ammonia. However, protection of the N-l and N-3 nitrogens with methyl, benxyl 15 or benzyloxy 

methyl l&l7 groups afford&d derivatives which were easily reduced with L-Selectride. N-protection 

provided the good THF solubility of the compounds, and also locked them in the “ene-one” form essential 

for reduction with the Selectride. Table I lists the compounds which have been reduced with this reagent, 

the nature of products formed and the yields for the reactions. 
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L-Selectride 
b 

1 

2, R=CeH5CH2 

Rj=H 

0 

,7, R=C6HsCH2 

R1=H, R2=CH3 

A 
R=CeH&H2 

R,= H 

eq. 1 

This method of reduction provides us with a mild and efficient process for the reduction of 5,6- 

double bond of uracil and erotic acid derivatives. Also, 5-alkyl uracils can be conveniently synthesized 

by this procedure. Combined with some efficient N-deblocking agent la-23 
this method could be suitable 

for the synthesis of 5,6-dihydro-Gsubstituted uracils and erotic acid derivatives. A typical experimental 

procedure follows. 

NL, N3-dialkyluracils were made by stirring the uracil (1 mmole) in DMF at room temperature with 

anhydrous potassium carbonate (2.5 mmole) and excess methyl iodide or benzyl bromide or benxyl chloro- 

methyl ether (2.2 mmole); the reaction at room temperature with uracil and bensyl bromide took 2 days. 

N1,N3-dibenzyluracil (1 mmole) in dry THF (5 ml) under an argon atmosphere was cooled in a dry 

ice-acetone bath and 1.1 equivalent of LSelectride (1.1 ml of 1M solution in THF) was added by syringe. 

The reaction was stirred for 5-10 minutes, after which the alkylating reagent in excess was added to 

the reaction at low temperature, and the mixture was allowed to reach room temperature with stirring 

over 10 minutes. The reaction was quenched with saturated aqueous ammonium chloride solution, extracted 

into chloroform, washed, dried and the solvent removed. To avoid oxidative workups that might oxidize 

the dihydrouracils, preparative TLC was used to separate mixtures and to remove residual borane. 

The yields reported are those obtained after purification. N1, N3-dibenzyluracil (3) on L-Selectride reduc- 

tion yielded N1, N3-dibenzyl-5,6_dihydrouracil (41, mp 80-81°C, in 94% yield. 
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