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Abstract: Fhotolysis of barbital yields derivatives of urea and biuret. 

The mechanism of ring opening involves an isocyanate intermediate. 

Ctsujl et al.' found that the W Irradiation /254 nm/ of barbital1 /5,5-di- 

ethyl-2,4,6(1H,JH,5H)-pyrimidinetrione/ In an aqueous alkaline medium yields 

2-ethylbutanoylurea 2. Yhen the aqueous solution of 2 was Irradiated in the pre- 

sence of dlmethylamine, a mixture of 2 and N,N-dimethylbluret2 was cbtalned. 

This first reaction was explained in terms of photochemical hydrolysis of 1 with 

the ring opening in 1-6 position. The singlet excited state, tetrahedral complex 

with the CH- ion and 2-allophanoyl-2-ethylbutanoic acid were postulated as inter- 

mediate products. The formation of 2 was not elucidated in tenns of this mecha- 

nism. 

'Ye investigated the photolysis of _'! under the similar conditions and additio- 

nally in 96:'. and absolute ethanol solutions In the presence of ammonia or amines. 

The products had the structure of 2-ethylbutanoyl derivatives of urea or biuret 

/Table I/. 

Table 1: Reaction conditions and products of photolysis of barbital2 

Et2CHCCWlCONH-R 
_..~~_.._._.__-------_.-.-_-_-_-. ---.-..._ _.-.. -. .~ ..- -.------- ~._ ..~ _-- .--_ --. - 

Medium Reagent Time '? mpa. yield 
h II i_ 

-__._- -- _------___~ 

z carbonate 

buffer pH 10 H2C 2 H 209-211° 68 

4 absolute EtOH NH3 6 3 S!bi2 17%173O 62 

a 
absolute Et;M EWH 2.5 yci::;t 108-112° 26 

+ Zt3N 

6 96$L EWH PIe2W 1.5 C@?Xe2 133435' 56 

1 96% ~tckd /CH / NH 
25 

2.5 CCN/CH2/5 114-115° 66 

a uncorrected, for compounds 4-7 after crystallization from StCH/I.i2~ __ 

These results can be explained assuming the ring opening in 4-5 position, 
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the formation of an intermediate cf the isocyanate type and a subsequent attack 

of the nucleophilic reagent: 

:< = C% /with subsequent decarboxylation/, NH2, OZt, ;We2, N/(X2/5 

Shotochemfcal formation of the isocyanate group from =iWZt3- moiety was recent- 

ly reported in the literature3 and is additionally supported by the formation of 

2249 cm-' XJ? absorption peak during the W irradiation /254 nm/ of sodium salt of 

barbital in the nujol suspension. The formation of 2 reported by Ctsuji et al.' 

can be easily explained by the alkaline hydrolysis of 6 under the experimental 

conditions emp?oyed /alkaline medim, 60 h irradiation time/. 

The ring opening sf 1 at the ionized side of the ring is suggested by the re- 

sults of photolysis of X-methylbarbital in the aqueous alkaline medium. This corn- 

pound reacts ca. 10 times slower than 1 under the similar conditions and yields 

the mixture of N-(2-ethylbutanoyl)-?I-methylurea 5 and 5,5-diethyl-3-methylhydan- 

This last compound evidences a new pathway, i.e. a contraction of the ring, in 

the photodegradation of barbituric acids. The details of this process are under 

investigation. 
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