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Abstract: Chid 5,5,-disubstituted ~-acyloxymethylb~biturates have been obtains in 40-99% optical yields by 
lipase-catalyzed hydrolyses of 5,S-disubstituted bisacyfoxymethylbarbiturates in HzO-saturated diisopropyl ether, 
These chiral barbiturates were readily converted into the corresponding chiral N-methylbarbiturates such as (I?)- 
(-)-mephobarbital and (S)-(+)-hexobarbital. 

Some barbiturates such as mephob~bital and hexobarbital have an asymmetric carbon atom at C-5 position 

due to a dissyrnmetric N-methyl substituent on their 2,4,6(lH,3H,5H)~y~midinet~onc skelton* and their optical 

isomers have pharmacodynamic and pharmacokinetic differences.3 For example, (R)-(-)-5ethyl-l-methyl-5 

phenylbarbiturates (mephobarbital: 3c) is sedative while its (S)-(+)-isomer may cause central nervous system 

~xci~tion. On the other hand, (~)-(~)-S-(cyclohexcne- I-ylf- 1,5-~methylbarbiturate (hexob~b~tal: 3e) is more 

~esthetic~ly active than its (~)-(-)-ant~p~e. Optically active b~it~t~s have been synthesized only by 

resolution of the racemates.” Therefore, the lack of efficient synthetic method ahowed to use the rdcemic mixture 

of chiral barbiturates as drugs. We report here frost asymmetric synthesis of optically active barbiturates using 

enzyme-catalysts. Enzymes are now recognized as substrate-specific and highly enantioselective catalysts for 

asymmetric syntheses5 In particular lipases have been widely used for asymmetric hydrolysis and esterification. 

As successfully applied to catalytic asymme~c syntheses of chiral 1,4-dihydropyridines in the proceeding paper, 

the lipase-catalyzed asymmetric synthesis was expected to be applicable to 5,Sdisubstituted N,N-bisacyloxy- 

methylbarbiturates (Scheme 1). 

la-f 

lipa~-ca~~yst 

Hz0 

Scheme 1 
2a-f 

+ CH20 + R3COOH 

Table 1 shows the results of asymmetric hydrolysis of N,N-bisacyloxymethylbalbitals (la-f) which were 

prepared from chloromethylacylate with sodium barbiturate. Preliminary investigations revealed that lipase AY 

(from Candida rugosa) and CE (from Humicolu h~@nosa)~ were effective for the hydrolysis of la-f. The 

hydrolysis of ~~-bispivaloyloxymethylphenob~bita~ (la) was tested with lipase AY. The reaction was carried 

out by stirring a sus~nsion of the substrate (~.Smmol) and a crude lipase AY(S~mg=25~U) in H20-satu~ted 
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diisopropyl ether (2OmL) at room temperature. The hydrolysis proceeded to give (-)-N-pivaloyloxymethyl- 

phenobarbital (2a) in 75% optical yield. But the reaction rate was very slow. The successive hydrolysis of Nfl- 

bispropionyloxymethylphenobarbital (lc) was run with lipase AY (IOOmg). This hydrolysis proceeded smoothly 

to give (-)-N-propionyloxymethylphenobarbital ((-)-2c) in 95% optical yield. When lipase CE (5OOmg=25OOU) 

was used, the reaction rate was slower than that of lipase AY and the (+)-antipode ((+)-2c) was obtained in 99% 

optical yield. The hydrolyses of the other barbiturates (lb,d-f) were run in order to investigate the applicability 

and stereoselectivity of lipase-catalyzed hydrolysis of barbiturates. The lipase AY-catalyzed hydrolysis of the 

barbiturates except lb gave the R-products. On the other hand, the lipase CE-catalyzed hydrolysis gave the S- 

products in high optical yield in every case examined here. The absolute configurations of 2b-f were determined 

by conversion of 2b-f into the corresponding N-methylbarbiturates (3b-f), respectively.2 Scheme 2 shows the 

synthetic routes of chiral N-methylbarbiturates (Table 2). Single recrystallization of chiral barbiturates (3b-3f) 
from ethanol-H20 gave the optically pure products.7 

1) CH31, (i-Pr)zNEt / CHzC12 

2) K&03, / HZO-MeOH 

CH3 

Za-f 3b-f 

Table 2 Synthesis of Optically Active N-Methylbarbiturates 

starting compound product 

no. R’ R2 no. % Yklz confignb 

(R).2b Ph Me 3b 85 99 S 

(S)-2c Ph Et 3c 90 92 R 

(R)-2d PI 

k Me 

3d 83 93 s 

(R)-2e 3e 80 95 S 

(S)-2f e Et 3f 80 90 R 

“Determined by HPLC analyses using the column packed with ChiralcelOJ. bDetmnined by the sign of the rotaIion. 

The lipase-catalyzed asymmetric hydrolysis of N,!V-bisacyloxymethylbarbiturates now provides a new method 

for preparation of chiral barbiturates such as (R)-(-)-mephobarbital (3~) and (S)-(+)-hexobarbital(3e) as chiral 

medicines.8 
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