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During recent years kinetic resolution has dvcd much attention as m of the efficient methods for the 

synthcsisofapticdlyactivcaxnpounds.l Althoughvariousatkmptsonkincticre3olutionhavebeen 

accompIishuj, no repat which h~volvcs direct nucleophilic substituticm by amine has appcard so far. 

InthesaiesafoIp~~~onangiaensinconvGltingenyme(AcE)~~~,theconfarmational 

analysis using X-ray, NMR and molecular mockling of aur inhibittz cl* that (4S)-l-mcthyM-oxo- 
. . . 
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from L-asparagine,~ inherently has an asymmetric carbon, functional gulps and a planar 2-oxm 

ring. These structural characteristics pnxnpted us to exploit 1 as a novel chid adliary far the asymmaric 

synthesis. 

Thus, we designed the bhnolccula~ substitution &cm of(AS)-3-acyl-l-alkyl-2qakkko~-4- 

carboxylate (2) having a racemic leaving gfoup on the exocyclic ql moiety with a primary amine. In this case, 

acoordingcd#stcricancVatltctronice&ctsofthcauxiliary,thtrtaction~~wascxptct#ltobt~~nt 

betweeneachd ntsulting in an effective kinetic ~solution. Furtkmoxe. since tk acyl moiety 

attached to this auxiliary was supposed to be scissile under a mild basic condition, the present methodology was 

expected to provide a facile access to a range of optically pulrc a-amino acid synthons. 

First, the reaction of ren-butyl (4S)-1-methyl-3-(2-tosyloxypropionyl)-2-oxoimidazolidine4ca&oxylate 

(3) 4 with benzylamine was examined. When an equimolarmixtme of the diasta~&somers was -ted with 

benzylamine in the presence or absence of Et3N in several solvents, a kinetic resolution was observed as expected 

(Table 1). However, even when CH2Cl2 was used as a solvent, (S&-4 of 62-82% de was obtained in 27-52% 

yield, and (&I?)-3 of 76% de was nxovemd at the highest (Run 8). ‘Itme results indicated that tosyloxy group 

was not good enough as a leaving group to realize an ideal kinetic molution. 

Table 1. Kinetic Resolution of Tosyloxy Derivatives (3) 

r NMe 

‘BuOOCW N &O - 
H2N"Ph c 

NMe 

‘BuOOC~ N &O 

0 
OTs (JW ) 

Me 

3 (S,W3 

J- NMe 
‘BuOOC N&O 

+ 
A/ 

“L 

NH, F’h 

(SW4 

I 

: (S,R)-3 i wm-4 

RUII Benzyhdne Et9 Solvent 
Temp. him 

MJ.1 (eq.) PC> (W 

1 1 

2 0.5 

3 1 

4= 1 

5 1 

6 1 

7 1 

8 1 

- DMSO 

0.5 DMSO 

1 DMSO 

- THF 

- CHzClz 

- CH2Clz 

1 CH2C12 

1 CH2Cl2 

rd. 144 

SO 36 

50 36 

rt 144 

r.t. 144 

refiux 48 

retlux 24 

reflux 48 

~ 44 34 t 46 34 

48 32 ; 39 42 

~ 15 70 i 70 16 

48 24 i 30 76 

~ 64 30 ! 27 82 

54 48 ; 37 72 

60 40 i 33 80 
: 

38 76 t 52 62 

*laolated yield. b Determined by HPLC analysis. 

’ (R)-A’-BenzyI44osyloxypropionam& of 70% ee was isolated in 15% yield. 
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Fim 3. Conversion of 5 into 4 

Table 2. Kinetic Resolution of Bromo Derivatives (5) 

NMe 
c 

%uOOC7 N &O 

Br+ 
L 0 

A! 

NH,Ph 

5 w0-5 w0-4 

: (w@)-4 
Run Benzylamine Time f 

(SJO-5 ; 

WI.) (hr) i yy de9bb : 
I Yield* de’kb 

: ; (%I 

1 0.5 - 144 1 71 34 1 24 z-99 

2 0.5 K,CO, (0.5) lu) ‘i 50 88 i 42 96 
I 

3 0.5 Et,N (0.5) 120 I 52 72 ! 40 96 

4 1 - 40 i 49 96 f 48 94 
: : 

5 1 R&o3 (1) 24 j 41 96 i 55 73 

81sobl&dyield. bDetermiW byHPLCanalysis. 

Then, the ma&m was examined using rerr-butyl (4S)-3-(2-bmmopmpionyl)-1-methyl-2-oxoimiilidine 

4-carboxylate (5)s as a substrate. Namely, a mixture of disstereoisomers was allowed to react with 1 equivalent 

of benzylamine in CH2Cl2 at room tempemtme and checked periodically by HPLC as shown in Figure 3. This 

result apparently showed that (SP)-5 5 scarcely reacted with benzylamine under this condition and (S,R)-s 

increased with accompanied by decrease of (S,S)-5 5. After 40 hours, aqueous work-up followed by column 

chromatography on silica gel gave (S&4 of 94% de in 48% yield and (S,R)-5 of %% & was recovered almost 

quantitatively (Run 4 in Table 2). The effective kinetic resolution was also performed using 0.5 equivalent of 
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benzylamine with 0.5 equivalent of Et3N or K2CU3 (Run 2.3). 

Finaly,in~toIMnovedtechirslauxiliary.~~)-4wasaa&dwithlbquivrlentofNpoMeinMeoH 

for 2 hours at ronm tunpuatuns. In consequence, optically pum methyl N-hen@-wlrminue (6) was isolar& in 

9046 yield The absoluat configuration of6 was co&mcd bycomparisonofitsopticallu!adonval~withthatin 

the m.6 

In summary, a new category of kinetic ntsolution which is applied to the pnqaradon of &alkyl-a-amino 

acidshasbeendcvelopcd. ~~tof~expandtheutilityofthismethoddogyartundainve~in~ 

hboratary. 
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