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The [2,3]-Wittig variant of (Z)-crotyl ether involving trimethylsilylethynyl 

(or 1-propynyl) group as the key substituent on the carbanion terminus exhibits 

an exceptionally high level of erythro-selection, and its synthetic potential is 

illustrated in the formal synthesis of antibiotic (±)-oudemansin.

 In continuing efforts to develop the [2,3]-Wittig sigmatropic rearrangement into a new basic 

strategy for acyclic stereocontrol,1) we have recently reported the levels of diastereoselection 

in a broad range of [2,3]-Wittig variations with different substituents (R) on the carbanion 

terminus (Eq.l)2) and, on the basis of these, proposed a transition-state model 2d) that may serve 

as a guiding principle for designing highly diastereoselective modifications.

 While the rearrangement of (E)-crotyl propargyl ether (la, R=C=CH) has been found to 

exhibit an extremely high (essentially 99%) threo-selectivity, the (Z)-counterpart provides 

88-90% of erythro-selectivity which is not high enough for synthetic use. 2a) In view of the great 

importance of erythro S-methyl alcohols as intermediates for natural product synthesis, the 

enhancement of erythro-selectivity in this particular variant is highly desirable. Herein we 

report that the use of modified ethynyl groups, such as trimethylsilylethynyl or 1-propynyl, as 

the key substituent (R) remarkably enhances the erythro-selectivity, and illustrate its synthetic 

potential through the stereocontrolled formal synthesis of (•})-oudemansin. 

 At the outset, pertinent analysis of our transition-state model 2d) led us to expect that the 

introduction of a bulky group on the ethynyl moiety of la could improve the diastereoselectivity. 

Thus, we carried out the rearrangement of geometric. pairs of lb (X=SiMe3)3) and 1c (X=CH3) 3)
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under the standard conditions 2a) (E q.2). The erythro/threo ratio for 2b was determined after 

its conversion to 2a4) via protodesilylation (CsF (0.03 equiv.), aqueous methanol, 50C). The 

stereochemical assignment of 2c and the determination of its stereoisomeric ratio were made by 

analogous methods to those reported for 2a.2a,5) The results are summarized in Table 1.

a)Refers to the geometric purity of the starting crotyl alcohol . b)Determined 

by GLC assay (PEG 20M). Values in parentheses refer to the calculated values 

based on 100% of geometric purity. c)Distilled yields, not optimized yet. 

Values in parentheses refer to the GLC yields. d)Cited from Ref.2a.

 Inspection of the data in Table 1 reveals significant stereochemical features of the present 

[2,3]-Wittig modifications. (1) The most striking is the remarkable enhancement of erythro-

selection by the introduction of the silyl group (entry 3); surprisingly enough, the observed 

degree slightly exceeds the geometric purity of the substrate used. (2) (E)-lb exhibits the 

opposite sense of stereoselection to those of (E)-la and -lc, though the level is not so high; 

this anomaly is apparently responsible for the exceedingly high erythro-selectivity described 

above. (3) (Z)-and (E)-lc show an enhanced erythro-and threo-selectivity, respectively; the 

both degrees are nearly equal to the geometric purities of the substrates employed. Regardless 

of the exact origin of the pronounced effects of the added groups on the diastereoselectivity,6) 

the'highly stereoselective [2,3]-Wittig variants provide the synthetic chemist with powerful 

weapons with which to attack the current problem of acyclic stereocontrol.
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 With the successful development of the highly erythro-selective [2,3]-Wittig varinats, our 

efforts were directed toward the total synthesis of oudemansin (3), an antibiotic isolated from 

mycella cultures of OudemansiZZa mucida.7) Thus, we carried out the stereocontrolled conversion 

of erythro-2a obtained above to ester 4 that has recently been established as an excellent 

precursor of (•})-3 by Oishi and co-workers. 8) Scheme 1 outlines the synthetic sequence in which 

the specific multifunctionality present in 2a is fully exploited. 9)

 The propargylic alcohol 2a (98% erythro) obtained from (Z)-lb was first converted to 510) 

without appreciable epimerization11) according to the phenylation procedure of Hagiwara.12) Then, 

5 was directly reduced to the (E)-cinnamylic alcohol13) which was converted to the methyl ether 

(6).14) Hydroboration of 6 with 9-BBN15) followed by oxidation afforded the methoxy-alcohol 7.16) 

Oxidation of 7 to acid 8 followed by esterification furnished the desired ester 4.17) Sicne 4 

has been elaborated to 3 in two simple steps, 8) the present synthesis of (±)-4 constitutes a 

new formal synthesis of (•})-oudemansin.

a PhI , (Ph3P)2PdC12/CuI, Et2NH (under ultrasonic irradiation); b LiA1H
4. THF, refl.; c 

NaH/CH3I, THF, refl.; d 9-BBN, THF, 0C; e H
202, aq. NaOH, 0C; f 02, PtC, aq. NaHC03, 

90-100C; 2 CH2N2, Et 20.
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