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SUMMARY: The preparation of allylstannanes la-c, all of which bear an oxygen substituent at
the allylic terminus, is described. These reagents react with alpha- and beta-alkoxyaldehydes
in the presence of MgBr2 as Lewis acid to give SE‘ products with diastereofacial selectivity
consistent with "chelation control"; a syn disposition of substituents about the newly formed
bond is highly favored in all cases.

In connection with several ongoing projects in our laboratories involving the total syn-
thesis of highly oxygenated natural products, we have had occasion to examine the viability of
constructing such systems via the process described in equations 1-3 be1ow.1 We record herein
the preparation of such reagents, their use in Lewis acid mediated additions to representative
a- and B-alkoxy aldehydes, and rigorous proofs of structure for the major products produced.
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Three such reagents (structure la-c above) have been examined in this context. The
preparation of all three is very similar: the appropriate allylether (e.g. methyl or tert-
butyldimethylsilyl) is metallated by reaction2 with sec-butyllithium, and the resulting allylic
anion is quenched by addition of either tri-n-butylitin chloride or triphenyltin ch]oride.3 The
products in all cases are exclusively cis.

Reaction of la with the a-alkoxy aldehyde 2 in methylene chloride, using 1.0 eq of MgBrz—
OEt2 as Lewis acid (-23°C to 0°C) gave the expected product 3 with complete diastereofacial
selectivity and bond construction stereoselectivity, as only a single compound was detected by
300 MHz 1H NMR, 75 MHz 13C NMR, and capillary VPC analysis. Proof of the structure of this
material as 14 was readily achieved using symmetry considerations and NMR spectroscopy as
outlined in Scheme I.
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Reaction of the complex derived from MgBrz and B-alkoxy aldehyde 4 or 6 with la (CH2C12;
-23°C to 0°C) gave the expected product 5 or 7 with essentially complete diastereofacial selec-
tivity and bond construction selectivity (ca. 50:1). Proof of structure in this case was
accomplished by conversion of 6 (ozonolysis; borohydride reduction; desilylation; and
acetylation) to a triacetate 17 which was independently prepared using methodology previously
described by Kishi,**3 as shown in Scheme II below.
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Finally, with B-alkoxy aldehyde 8 or 11, chiral by virtue of substitution at C-3, the
‘MgBr, mediated addition of la afforded a 4:1 mixture of two products; 12 was shown to be the
major jsomer via independent synthesis as outlined in Scheme III below. Thus, the aldehyde 2
was converted to 18 via a chelation controlled addition of a]1y1tr1-g-buty1stannane,la which
could then be converted stereoselectively to triacetate 20 via the method of Hirama,6 or to a
mixture of triacetates 20 and 21 via a non-selective oxymercuration-reduction procedure.
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Access to a third diastereomer 22 was obtained by employing the Hirama procedure with the
mixture of diastereomers 19 obtained from a non-selective addition of allyltri-n-butylstannane
to g.la A mixture of all four possible diastereomers of the triacetates resulted from oxymer-
curation of this same mixture and thus provided the fourth possible diastereomer 23. Since all
four triacetates could be distinguished by capillary VPC and also by 13C NMR analysis, struc-
tures could be assigned to all products produced in the addition of la or lc to 8 or ll.
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Some limitations were noted in the use of such reagents. With the B-benzyloxymethyl
protected substrates 4 and g side products resulting from cleavage of the benzyloxymethyl group
were observed. Such side reactions are presumably a result of the relatively low
nucleophilicity of silyloxyallylstannanes, which reguires that somewhat higher reaction tem-
peratures be employed with these reagents than with, e.g., allyl- or croty]tri-g-buty]stannane.
Thus, Lewis acid mediated cieavage of certain acid sensitive protecting groups can begin to
compete with the desired addition process.7’8 Finally, although the level of stereoselectivity
realized for reaction of la with 11 was rather low, the stereoselectivity could be increased
dramatically, to 12:1, through use of the triphenyl reagent lc under optimal conditions.9 The
minor isomer produced could be shown to resuit from facial as opposed to simple
diastereoselectivity; thus bond construction selectivity (in a syn sense) is complete in this
case.10s11:12  pcyNOWLEDGMENT: Support of this research by the National Institutes of Health
(through grant GM-28961) is gratefully acknowledged.
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