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Abstract: The mechanism of epoxidatioo of chirat ally1 amines has been investigated. The intrinsic 
sa%eoseJectivity for epoxidation is shown to he approximately 51 and is independent of the nitrogen substitucnt. 
However, the nature of the N-protecting group influences the stability of the un&aimd epoxide to the acidic media, 
with the minor diastemome.r undergoing pmfemntial decomposition. Conditions are aported for the highly 
stereoselective synthesis of epoxide PR, an important building block in the synthesis of several enzyme inhibitors. 

~~~~~~ic acid ~~3A} ~~~~tion of allylic amines has been shown to give syn 

epoxides preferentially in ratios varying from 3: 1 to 200: 1 flable I).*-8 In the comse of syntbesiig a series of 

HIV protease inhibitor, we found that epoxidation of the BocAsn dkrivative 6 and several other dipeptide 

olefins (7-8) proceeded with very high stereoselectivity .V Similar results have been reported recently by 

Albech and Persky. 

Table I. 

D R R’ R/s Rt& 

Boc 
Cb7. 
Boc 
Phthaloyl 
Tosyl 
BOC 
BocAsn 
BocMeAIa 

7.5 : 1 
4 :1 

15 :l 
4 :l 
3 :I 

13 :l 
.loo:l 

19Q:l 

The unusually high apparent diastereosekctivity evident in the latter examples has not been satisfactorily 

rationalized. It could be caused by an exceptionally favorable transition state for epoxidation (as described in 

Ref. 8). or it could be caused by preferential decomposition of the minor diastereomer, as suggested by the 

work of W-R. Roush et al.9 who observed formation of rin oxazoUine from a benzoyl protected epoxide. 
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In order to test if decomposition of epoxide 9s might alter the observed sk.reoselectivity, the epoxidation 

of olefin 6 to 9R and 9s (Scheme 1) was monitored by HPLC (Figure 1) at three different MCPBA 

concentrations (2. 4, 8eq) and two temperatures (22 and 4O’C). With short reaction times and low 

concentrations of MCPBA, the initial diastereoisomeric ratio obtained was approximately 5: 1. The ratio 

increases with longer reaction times and larger amounts of MCPBA (Figure 1A) as the minor diastereomer 

decomposes. A new product 10 was isolated from the reaction mixtore by chloroform extraction of the 

combined aqueous phases (10 was not isolated when ethyl acetate was used8). The trans (threo) 

stereochemislry of 10 was confimedl0 by IH-NMRl1 (Js_5 = 5.7Hz) versus oxazolidinone 11. prepared from 

pore epoxide 9R, which has cis (erythro) stereochemistry (J.+5 = 8.3Hz).12 

Scheme 1. 
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Figure 1. (A) Diastereomeric ratios (9R/9S) and (B) conversion of olefm 6 (%) determined by HPL0. 
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Epoxidation of ally1 amine 8 (Table I) also gave unusually high ratios of epoxidc 12R to 12b due to 

further reaction of the minor dkdereomr.7 ~~~s~y, ox~~~~ne 10 (Scheme 2) also was e- 

&om the combined aqueous phases. Based on recovery of 10, the calti ~1~~~~~1,~~ 

the ratios obtained in entries 2 and 5 (Table I). By &htxing 12R in MCPBA, oxaxolidinone 1112 was also 

synthesized. Gxazolidinones 10 and 11 may be formed by a Bacyer-VilIiger-like wgement of 

intermediate oxazolidind3 III, followed by hydrolysis of imincethee V, 

Scheme 2 
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Our results show that the stereoselcctivity of allylic amine epoxidation is approximately 5:l for a 

variety of nitrogen subs&tents. The nature of the N-protecting group influences the rate by which 

diastereomcric epoxides react finther to give oxaxolldinones 10 and 11. By judicious choice of unctions 

(FQure lB), the desired epoxide 9R.can be obtained in good yield by reaction of tbe olefin in refhtxing 

dichloromethane in the presence of an excess of pemcid. 

The well known epoxide 9R14 has heen widely in the synthesis of several enzyme inhibitor@ 

Since the separation of epoxide diastereomers is diffrcult,r4 the conditions reported here16 will allow the 

synthesis of this important building block in very high diastcxcoisomeric pnrity. 
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