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Highly stereoselective addition of dithiane anions with 2-methyl-3-trimethylsilylbut-3-enal combined with the 
stereoselective addition of Grignard reagents to  chiral a-al koxyketones affords a practical and efficient method for 
the construction of the title compounds. 

Stereochemical construction in acyclic systems is of great 
importance for the total synthesis of macrolide and ionophore 
antibiotics. Although quite a number of elegant approaches 
have been developed and some of these have led to the 
completion of several total syntheses,' the investigation of 
new synthetic methodologies to achieve promising practical 
routes in this area is still being actively pursued. Stereoselec- 
tive construction of the structural unit having the configura- 
tion shown in (1) is of considerable value in the synthesis of 
erythronolides.2 

Recently, we reported that racemic and also optically active 
2-methyl-3-trimethylsilylbut-3-enal (2) reacts with Grignard 
reagents3.4 and enolate anions5 highly selectively to afford the 
corresponding syn addition products.6 Because of the versatil- 
ity and reactivity of the vinylsilane moiety, such adducts could 
be used to achieve an extension in acyclic chain systems. In 
this communication, we report that dithiane anions also add to 
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the aldehyde (2) with extremely high stereoselectivity . This 
can be successfully applied to the known observation that 
chiral a-alkoxyketones undergo reaction with Grignard 
reagents selectively,7 to achieve an efficient strategy for the 
stereoselective construction of (1). 

Carbanion (3a) generated from 2-methyl-l,3-dithiane by 
the action of BunLi was treated with (2) at -78 "C in 
tetrahydrofuran (THF) with excellent selectivity (>99%) to 
furnish the adduct (4a) in 83% yield. 1H and 13C n.m.r. spectra 
of the product were homogenous indicating 'Cram' product 
(4a) as the only product formed. This was further confirmed 
by conversion of (4a) into syn-4-methyl-5-trimethylsilylhex-5- 
en-3-01 by desulphurization with Raney nickel.8The 1H n.m.r. 
spectrum of the product was compared with that of an 
authentic sample prepared by the reaction of (2) with 
ethylmagnesium bromide .3 No anti-isomer was detected by 
g.1.c. analysis. Similarly, 2-ethyl-1,3-dithiane and 1,3-dithiane 
anions (3b) and (3c) also reacted with (2) to provide the 
corresponding syn-adducts (4b) and (4c) exclusively in 91 and 
84% yields, respectively. 
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In conclusion, we succeeded in a highly stereoselective 
construction of (1). This method can be effectively used for 
the preparation of either a,P-syn-P,y-syn- or a,P-anti-P,y-syn- 
a, y-dimeth yl- a, P-di h ydroxy compounds. The configuration 
of the P-hydroxy group can be inverted easily by oxidation 
followed by reduction3 and hence this reaction sequence can 
be used for the preparation of all the diastereoisomers of the 
title compounds. 
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The compound (4a) was protected to ( 5 )  with benzyl 
bromide in the presence of NaH in THF (83% yield). The 
resultant (5 )  was changed to the ketone (6) (70%) by 
treatment with HgC12-CaC03 in 80% aqueous acetonitrile.9 
The Grignard addition reaction of (6) with ethylmagnesium 
bromide in diethyl ether at -78 “C afforded only the 
a,P-syn-isomer (7) (judged by 1H and 13C n.m.r. spectra);? no 
detectable amount of the a,p-anti-isomer was observed (vide 
infra). As illustrated by Still et aE.,7 the configuration of this 
product should be as shown in structure (7) assuming a cyclic 
transition state model in which the nucleophile added to the 
less hindered face of a chelated carbonyl. The a$-anti-isomer 
of (7) was prepared exclusively by the reaction of the ketone 
(9) [obtained from the reaction of (2) with (3b)l with 
methylmagnesium bromide in diethyl ether; the 13C n.m.r. 
spectrum of this compound, (lo),? was completely different 
from that of (7). It is noteworthy that in contrast to the 
observation of Still et a1.,7 Grignard reagents add to chiral 
a-alkoxyketones such as (6) and (9) highly selectively even in 
diethyl ether. 

t The 13C n.m.r. spectra (CDC13) of (7) and (10) are as follows: (7) 6 
-0.5, 8.2, 15.9, 22.2,33.0,39.0,76.0,76.1, 85.0, 125.5, 127.3, 127.5, 
128.4,138.7,156.5.(10)6-0.4,7.8,17.1,24.0,30.8,39.8,75.9,76.1, 
86.6, 125.5, 127.3, 127.4, 128.3, 138.7, 157.2. 
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