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Abstract Chiral non-racemic 5,Sdisubstituted hydantoins were prepared by lipase-catalyzed 
enantioselective hydrolyses of their N-acyloxymethyl groups or esterification of their N- 
hydroxymethyl groups. 

Hydantoin derivatives have various biological activities and are useful many medicines and agricuhural 

chemicals. Although such derivatives have usually a stereogenic center at the S-position, moat of them have been 

used as racemates. Therefore, we have started an investigation of the syntheses of optically active hydantoins by 

enzymatic resolutions. We have mported already that the introduction of an acyloxymethyl group at the terminal 

position of a target molecule is very useful for lipase-catalyzed hydrolysisl. In this paper, we describe the facile 

synthesis of optically active 5,5-disubstituted hydantoins by lipase-catalyzed hydrolysis of their N-acyloxymethyl 

derivatives and transesterification of their N-hydroxymethyl derivatives with vinyl acetate (Schemel). 

NsOHMeOH R 

R"&FPOM=C 
R”=Et=PROM=a Scbemel 

We chose 5-methyl-5-phenylhydantoin(1) and sorbinil(2) which is attracting attention as an aldose 

reductase inhibitor2 as a typical substrates. E’rehminary experiments were carried out for 5-methyl-5-phenyl-3- 

(pivaloyloxymethyl)hydantoin (lc) pmpared horn 1 and commercially available chloromethyl pivakate. 
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1 2 
Lipase-catalyzed hydrolysis of lc was unsuccessful with several lipases in water-saturated diisopropyl 

ether(IPE) containing 2M acetone at room temperature. Next, we tested 3qropionyloxymethyl derivative (la) 

which had a less stericaIly hindered ester group3. The hydrolysis of la under the same conditions was found to 

proceed enantioselectively and the experimental results are summarized in Table 1. Lipases showed moderate to 

high enantioselectivity despite the stexeogenic carbon atom being remote from the reactive ester site4. 

Tablel. Lipase catalyzed hydrolysis of hyahtoin derivatives ’ 

laofh 

Entry subst. lipasd time(h) 

c-ecodester -hy&mtoii 

C.Y.” %eec C.Y.b %ee 

1 la AY 18 

2 la AH 8 

3 la ps 72 

4 la CE 60 

5 la AL 48 

6 la PL 48 

7 2a AY 50 

8 2a Al=l 5 

9 2a B 75 

10 2a CE 100 

11 2a OF 10 

30 110 
38 99(S) 

43 99(s) 

40 140 

58 15(s) 

46 6(s) 

30 40 

56 32R’ 

52 10 

63 a0 

31 76(S) 

51 26? 
40 90(R) 

46 88@ 

46 19fsY 

20 26W 

35 50 

52 480 

33 756) 

40 2N 

30 24/S) 

60 380 
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Among several lipases tested, lipaseAH and PS showed the highest enantioselectivities(entr& 2 and 

31536. In both cases. the R-isomer was hydrolyzed more rapidly than the S-isomer. On the other hand, LipaseAY 

and CE catalyzed a little more favorably the hydrolysis of the S-isomer than that of the R-isomer. (S)-Isomer of 

sorbinil which has excellent inhibitory activity toward aldcse reductase in animal mcdels, wss obtained in 75?%ee 

with 1ipaseAH and its iWpropionyloxymethy1 derivative7 in 76%ee with lipase OF. Recrystallization of each of 

them from ethanol affdecl homo~hiral (~+(+)-sorb&. 

Enantioselective transesterification of 3-(hydroxymethyl)-5-methyl-S-phenyl hydantoin (lb) with vinyl 

acetate was also real&d. 1,2-Dimethoxyethane(DME) and acetonitrile were used as solvents on the basis of the 

preliminary experiments. After screening teats with several lipases, the representative results are listed in Table2. 

The transesterification with lipase LIP in acetonitrile showed high stereoselectivity (entry 6). However, the 

enantioselectivity of the transesterification wss generally inferior to that of the hydrolysis described above, 

although the reaction proceeded more rapidly. Lability of the substrate is one of the reasons why this method was 

not suitable the resolution of N-hydroxymethyl derivative of 2b (entries 7 and 8). 

Tablea. L&se cuta&zed esterijicatibn of hyabntoin derivatives a 

‘YN- cH*oH AcocH=cH, 
HN 0 

k 

‘)-N-CH~OAC ‘~NH 

lipase HN 
R R & 

0 + HN 0 
R R’ 9+ R R 

lbor2b 
reactedester recovered hydantoin 

Entry subst, lipased Sol. heQ C.Y.’ 9&d C.Y.b * 

1 lb F§ - 24 40 42(R) 52 33(S) 

2 lb FS CHFN 40 35 380 54 25(S) 

3 lb QL - 9 30 770 55 25(S) 

4 lb QL CH,CN 12 26 630 60 20(S) 

5 lb LIP - 5 42 550 52 32(s) 

6 lb LIP CH,CN 5 31 8O/RI 56 43/s) 

7 2b QL - 15 32 140 64 6/s1 

8 2b LIP CH,CN 18 28 a(R) 76 7fsI 

d AU reaaims were carried out by s&ring a mi.xltm of substrate(lOOmg), vinyl acetate(8Omg), and 
lipase(5Cmg) in otganic solvent at 0% (20% in entries 7 and 8). Tha recovered hydaatoin derivative 
Wi3SiSOhtd8fkI treatment With a methanolic solution of 25% ammonium hydroxi~ Isolated yield. 
19 Enantiomeric purities were determined by HPLC analy= using a column packed with Chin&xl 
OB-H (2-propanol/hexane=1/10) OT Chiralcel AS @ropan&h exant?=W or l/4). d, lipaseQl: 
Aicaligenes sp.(Meito sangyo cO.Ud.1 lipaseLll?~seudomonas sp.(Toyobo Co&d.) 
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Thus, kinetic resolution with lipase in organic solvents has been demonstrated to be useful for the 

syntheses of optically active hydantoins, especially by hydrolysis of the IV-acyloxymethyl derivative. 
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