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Abshmetz Aziridine carboxylates ahho+is by lipsses depen& of the N-substitutent. N-slkyl sad N-aryl 
compounds have been resolved with medium to good ensntiomeric purity by enzymatic almbdysis catalyzed 
by pig pancreatic (PPL) or Cur&& cy&k+uce0 lipare (CCL). 

A&dines, like epoxides, possess a large synthetic potential. In a recent review, Tanner’ reported different 

uses of optically active axiridines: 

- as chiral synthons for the enantioselective synthesis of aminoacids, @lactams,3 pyrrolidines,4 polymers,s 

- as chiral auxiliaries or Iigands.6 

Transformation of chiral epoxides,7 dehydration of optically active aminoalcohok,a condensation of metal 

enolates with chiral imines,’ asymmetric axiridination of alkenes,tO resolution of the racemic compound by 

cfimplexation l l are the main ways to synthesize optically active axiridines. 

Our previous studies on the resolution of cyclopropylcarbinola by means of lipasesl2 led us to apply the 

same strategy in order to prepare optically active aziridine carboxylates. Surprisingly, despite their intensive use for 

the resolution of a wide array of raoemic organic structures or in asymmetric synthesis,13 hydrolases did not receive 

the same attention regarding the resolution of axiridines.14 

lhus, we have first studied the reactivity of various aziridine carboxylat& in lipasc-catalyxed alcoholyscs 

(Scheme 1) which were preferred to hydrolyses because of the inherent instability of aziridine carboxylic acids-l6 

Scheme 1 
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With respect to the enzymes used in this study (PPL and CCL), the results summarized in Table 1 show 
that: 
- while N-alkyl and N-aryl axiridiue carboxylates 1 give esters 2, N-tosyl, N-mesyl and N-dimethyl(l,l,Z 

trimethylpropyl)silyl 1 are recovered unchanged after 10 days, 

- the N-acyl and N-carboxyalkyl aziridines undergo instead the alcoholysis of the amide bond to give N-H 

axiridines 3. In the case of the ire-propyl N-acetyl axiridine carboxylate, contrary to the results reported by Moretti 

et al. for hydrolyses of the methyl catcr,t4c we isolated only racemic 3 when reactions were stopped before 

completion. 
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Table 1 

trimethylpropyl)sily1 
H nCJL9 nCaH17 

Br nC& CH3 
l Yield for incomplete conversion of the substrate. 

PPL 

PPL 

240 

15 8 (W 

Accordingly, we decided to study the efficiency of the kinetic resolution using N-alkyl axiridine 
carboxylates as substrates ( Scheme 2). All the enantiomeric excesses of the axiridines reported in Table 2 were 
determined by chromatographic analysis on chiral HPLC or GC columns .17 

Scheme 2 

Lipase 
b 

Hexane,4O”C 
n-Buts1101 

4 R’=CH, R2=CH, 6n R’=tert-Bu RZ=CH, 

5a R’ = iso-Pr R2 = CH, 6h fl =tert-Bu R2=CH2CF3 

5b R’=iso-Pr R2=CH2CF3 7 R’=Bn R*=CHs 

As shown by the initial rates, the enzymatic reaction is very sensitive to the bulk of the N-a&y1 substituent: 
- with PPL, N-Me eaters react faster than N-tert-Bu, N-Etn and N-ho-Pr eaters which have similar initial rates 
- with CCL, the following order of decreasing reactivity was observed: N-iso_Pr z N-tert-Bu r N-Bn. 

It has been shown previously13c that the use of irreversible conditions can allow to drsmaticaliy improve 

the stereoselectivity of lipasecatalyxed resolutions, In the butanolysis of N-iro-Pr or N-tert-Bu axiridine 

carboxylates, the. best enantioselectivity is indeed obtained with trifluoroethyl esters (entries 4,5 and 49). 

Moreover, in this case, the reaction rate is higher than that observed with methyl esters (entries 2,3 and 6,7). 
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As can be seem by eomparing the respective E values, under irreversible amditions, the two enzymes 
display similar emntiselectiviiea toward N-km-Pr aziridine (entries 4 and 5) while CQ, appears more 
enantioselective than PPL toward N-tert-Bu aziridine (entries 8 and 9). 

Table 2 

All the experiments were pcrfonned at 40% in hexane with 15Omg of enzyme for lmmol of substrae. 
Pig pancreatic lipase (Flluka) PPL 35 U/mg, Candih cyhdracea lipase (Sigma) CCL 750 Wmg. 

* Total yield after purification 
* l The enantiomeric ratio E was calculated as reported in ref. 13a 
l ** Initial trite in pm substrate transfbrmed/min/U. 

So far, we have shown that lipase-eatalyxed aleoholysis gives both enantiomera of axiriiine earboxylates in 
good yield and medium to high e-e, the best e.e. being obtained with PPL and N-Me, N-&-PC and N-Bn axiridine 

carboxylates. ‘Ibe use of other lipases and &erases, combined with variation in the substitution pattern of the 

starting axiridinca, should allow to improve the efficiency of the resolution. The determination of the absolute 

configuration of the optically active products obtained in this study is currently in progress in order to compare the 

experimental results of the resolution and the theoretical predictions using active site models.l* 

We are indebted to Daicel Company for the “Universiiy Program” facilities and the Pr. ChriFlinn Roussel, 
EhWPICAM - Marseille, for helpfiI &cussions and suggestions concerning the enantiomeric excess determination. 
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