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Summary: A practical method for multigram scale synthesis of (+)-methyl 

5(S),6(R)-epoxy-6-formylhexanoate (l_) and 2(R),3(S)-epoxyoctanal (z), key 

intermediates for synthesis of leukotrienes A4, Starting with (R)-qlycer- 

aldehyde acetonide (A) is described. 

The preparation of (+)-methyl 5(S),G(R)-epoxy-6-formylhexanoate (L), 

which is the key intermediate in synthesis of natural leukotriene A4 (LTA4), 

has attracted much interest in recent years. 
1 

A chiral pool approach has 

been shown to be an effective and practical method for preparation of 1. 

Thus, ,l_was synthesized starting with (-)-D-ribose,2 (+)-2-deoxy-D-riboseT3 

(-)-D-araboascorbic acid,l or (+)-D-glucose.4 The asymmetric epoxidation of 

COOH 

leukotriene A4 

0 

RLCOOMe 

l_, R = CHO 

2, R = CH2OH 

achiral allylic alcohols using the Sharpless process is another practical 

approach to L.5 These syntheses involve the oxidation of the epoxy alcohol 

2_ to2 using Collins reagent. This oxidation step, however, required more 

than 6 equiv of Cr03 .2C5H5N and the dimeric ester was produced as a 

by-product, thus, making isolation and purification process somewhat 

troublesome. SO far only one report is available in which l_is synthesized 

without passing through 2_. 6 Thus, Rokach and his coworkers synthesized l_ by 

oxidative cleavage of s which was prepared by epoxidation of the olefinic 

ester $_ obtained from (S)-glyceraldehyde acetonide & 7 This epoxidation 

step, however, suffers from low diastereoselectivity of 2 : 1. Herein we 

report a highly selective method for large-scale preparation of l_ without 

passing through2 starting with (R)-38 which is more readily available than 
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Scheme 1. i, MeC(OEt)j, EtCOOH (cat); ii, LiAlH4; iii, PBrj, C5H5N; iv, 

NaCZCH, Me2SO; v, MeLi then Me3SiCl; Vi, BuiMgBr, (n-C5H5)2TiC12 (cat), 

Et20 then CuI, THF, Me2S; vii, (R)-2; viii, TBHP, VO(acac)2 (Cat); ix, 

ButOK, Bun4NF, THF; x, Ac20, C5H5N; xi, Na104, RuCl3.3H20 then CH2N2, xii, 

NaOMe, MeOH; xiii, Na104, AcOH, PriOH, H20. 

V 
- OH,& 
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Scheme 2. i, BuiMgBr, (n-C5H512TiCl2 (cat), Et20 then CuI, Me2S, THF; ii, 

(R)-2; iii, TBHP, VO(acac)2 (cat); iv, But-OK, Bun4NF, THF; v, HgIOfj, THF, 

H20. 

for ll_ was very slow and we executed this transformation using H5106 in THF 

and H20 (10-15 OC, 24 h). Enantiomeric purity of 13 was determined by 

converting E into 2(S),3(S)-epoxy-1-octanol ([aI,25 -ZOO (c 1.01, CHC13); 

lit. 14, [ul, -44O (c 1.0, CHC13)) using NaBH4 in MeOH. 

The large-scale synthesis of the optically active epoxy aldehydes ?, and 

z using the operationally simple reactions are described. This synthesis 

can be applied to other optically active 2,3-epoxy aldehydes including 
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(Z)-2(R),3(S)-epoxyundec-5-enal, the intermediate in the synthesis of 11,12- 

LTA4.15 
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