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Abstract: A sodium derivative of 1,3-dimethylbarbituric acid or l,3-diethyl-2-thiobarbituric acid 
undergoes an efficient acylation reaction at the position 5 by treatment with an acyl chloride in the presence 
of pyridine. 

There is a continuing interest in development of new methodologies for the introduction of a 
substituent at the position 5 of barbituric acids, which is due to the wide spectrum of biological activity of 
the 5-functionalized derivatives (1-3). Surprisingly, however, only a few reports have described acylation 
of 1,3-dimethylbarbituric acid (1). Benzoylation can be accomplished by treatment of 1 with benzoyl 
chloride in the presence of triethylamine and zinc cyanide (3) or by the reaction of a sodium derivative of 1 
with benzoyl chloride (4). Compound 1 can also be acetylated by treatment with a large excess of acetic 
anhydride (5), but similar preparations of higher alkanoyl derivatives have not been reported. As a part of 
this work we have found that a prolonged heating of (i) 1 with an alkanoyl chloride in the presence of 
triethylamine or (ii) a sodium salt of 1 with the alkanoyl chloride in various solvents produced only traces 
of the desired 5-alkanoyl derivative of 1. In many cases the starting material 1 has been isolated in high 
yield from the crude mixtures. 

We found, however, that efficient acylation of 1 is achieved by the reaction of its sodium derivative 3 
with an alkanoyl chloride in the presence of pyridine. This is illustrated in Scheme by the preparation of 5-
(co-chloroalkanoyl)-substituted 1,3-dimethylbarbituric acids 8 and 9 from 1 and the respective ω-
chloroalkanoyl chlorides 4 and 5. l,3-Diethyl-2-thiobarbituric acid (2) is also efficiently acylated by this 
method, as shown by the synthesis of compounds 10-12. Obviously, pyridine undergoes a reaction with 
acid chloride to generate an intermediate product, such as 7, that is more reactive than the starting acid 
chloride. 

In a typical run, a solution of 1 or 2 (10 mmol) in THF (10 mL) was added to a suspension of NaH 
(0.3 g, 95%, 12 mmol) in THF (50 mL), and the mixture was heated under reflux and a nitrogen 
atmosphere for 2.5h. After cooling the resultant solution of 3 was treated with an acid chloride (15 mmol) 
and then pyridine (1 mL), and the mixture was stirred at 40 °C until a GC analysis showed the absence of 1 
or 2 (24-36h). Concentration on a rotary evaporator was followed by treatment of the residue with water (5 
mL) and then extraction of the mixture with chloroform (3x20 mL). Drying of the extract (MgS0 4 ) and 
concentration was followed by crystallization of the residue from an appropriate solvent (6). 
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8: 0 Me 1 1+4 
9: 0 Me 3 1+5 

10: S Et 1 2+4 
11:S Et 3 2+5 
12: S Et 4 2+6 
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