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PROTECTIVE GROUP TUNING IN THE STEREOSELECTIVE CONVERSION 

OF a-AMINO ALDEHYDES INTO AMINOALKYL EPOXIDES 

M.T. Reetz* and J. Binder 

Fachbereich Chemie der Universitgt, Hans-Meerwein-Strasse, 3550 Marburg, FRG 

Abstract: Sulfonium and arsonium ylides of the type CH2=S(CH3)2 and 

CH2=As(Ph)3 react with doubly protected a-amino aldehydes 1 derived from 

amino acids to form aminoalkyl epoxides 1/s, diastereofacial selectivity 

ranging between 86:14 and >95:<5. 

Doubly protected a-amino aldehydes, prepared from the corresponding amino 

acids, are emerging as highly useful homochiral building blocks"'). 

Addition reactions of RMgX, RLi, enolates and Me3SiCN/ZnX2 occur with high 

degrees of non-chelation-control , 2) in contrast to the majority of 

stereorandom reactions of a-amino aldehydes bearing only one protective 

group (BOC, 9-fluorenyl, 9-phenyl-9-fluorenyl, etc.)3). It was of interest 

to see if this type of protective group tuning*) is also effective in the 

reaction of n-amino aldehydes with sulfur ylides to form aminoalkyl 

epoxides. Previously, BOC(t-butoxycarbonyl)-protected aldehydes had been 

shown to react stereorandomly with CH2=S(CH3)2 (1:l diastereomeric mixtures 

of adducts in yields of less than 5Q%)5). This is unfortunate, since 

enantio- and diastereomerically pure aminoalkyl epoxides are highly useful 

intermediates in the synthesis of certain dipeptide isosteres and other 

pharmacologically important ethanolamino compounds5r6). 

Upon reacting the sulfonium ylide z7) with doubly protected aldehydes 1, the 

epoxides u& were formed stereoselectively. The major diastereomers turned 

out to be the anti-adducts 1 (Table l), which stereochemically correspond to 

the non-chelation-controlled Grignard and aldol adducts previously reported. 
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The results show that in going from BOC-protected amino aldehydes5) to 

doubly protected analogs 11f2), diastereofacial selectivity increases 

dramatically8). Some differences are observed within the series N,N- 

dibenzyl, N,N-diallyl and N,N-di(o-methylbenzyl), the latter protective 

groups being the most bulky and leading to the highest levels of 

diastereoselectivity (entries 3 and 4 of Table 1). Diastereoselectivity is a 

little lower than previously observed for RMgJx, RLi and enolate 

additionsI"). Although NaI is present in the ylide additions (from 

deprotonation of (CH3)3SI by NaH), the degree of metal involvement is likely 

to be less than in Grignard and aldol additions. This could be the source of 

lower selectivity. 

Table 1. Epoxide Formation by Addition of Ylide 2 to Aldehydes 1 

Entry Aldehyde Yield of Ratio 

epoxide d:Q 

(8) 
______-_-_-__-__-___~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~-~--~~~~~~~~ 

1 ti (R = PhCH2; R'= CH3) 73 87 : 13 

2 lb (R = R'= PhCH2) 75 86 : 14 

3 Ic (R = o-CH3-PhCH2; R'= CH3) 50 91: 9 

4 ld (R = o-CH3-PhCH2: R'= PhCH2) 50 90 : 10 

5 le (R = CH2=CHCH2; R'= PhCH2) 45 87 : 13 
______-___-__-__-___---------- l_______l_----_______________________I__ 

Stereoselecitvity was similar when using the ylide CH2=S(Ph)2 or 

CB2=S(G)(CR3)2, but pronounced effects were observed upon reacting the 

arsonium ylide obtained from the salt 51'). In the temperature range of 

-78*C to -4OOC (2h), not the epoxides w& were formed, but the ylide adducts 

wz which were fully characterized"). They were transformed by NaH into the 

desired epoxides, the J.:& ratios being >95:<5 (for 3a/4a; 65%) and 9O:lO 

(for 3b/4b; 60%). The increased diastereoselectivity may be related to the 

greater bulk of the reagent (three phenyl groups on the As-moiety). 
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The configurational assignment was made by reacting the crude epoxides with 

(CH3)2CuLi, which afforded the amino alcohols 8J9. The 8:9 ratios correspond 

to the 3:& ratios of epoxides used. The major diastereomers 8 turned out to 

be identical in every respect to the EtMgBr adducts of the aldehydes la_ 

b2,9) I proving the relative configuration and the optical purity (>98%). The 

N-benzyl products were deprotected using Pd/H2 (80-90%)2). 

-5QC/17h 6 
- 

a) R = CH, (75%) 

b) R = PhCH, (67%) 

Cuprate or hetero-nucleophile induced ring opening is expected to be 

synthetically useful in more complicated cases, e.g., reactions of amines in 

the presence of Al203 12) to form 2-hydroxy 1,3-diamines: 

PhCH,NH, 
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a) R = CH, (65%) 

b) R = PhCH, (65%) 

In summary, we have shown that stereoselective epoxide formation is possible 

when doubly protected a-amino aldehydes are treated with sulfonium or 

arsonium ylides. This methodology extends the use of amino acids as a pool 

of homochiral compounds. 
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