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Abstract: Transmetallupinn of (45 2E)-d-phenyimethoxypent-2-pnylitriburylistannane 1 using tinftVichloride

penerates d reagent which shows excellent | S-stereoselectivity in reactions with aldehydes: with chirel aldehydes, the

stereochemival preference of the reagent dovunates the course of the redction.

Allylstannanes are being developed into useful reagents for organic synthesis. ! It was shown recently that
addition of tin(TV)chloride to a solution ol (45,2E)-4-phenylmethoxypent-2-enyl(tributystannane 1 generated
an intermediate which reacts regio- and sterco-selectively with aldehydes 1o give the monoprotected 1,5-diols 3,2
The selectivity was explained by invoking transmetaluation of the allyl{tributyDstannane 1 vie an SE' process to
generate the allyltin trichloride 2. It was suggested that this intermediate is stabilised with respect o 1.3-
migration of the tin by a hypervalent Sn-O interaction,®4 and that subsequent reaction with the aldehyde takes
place via the cyclic, chair-like, transition state 4, in which the substituent @ to tin is axial.2 This known
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preference of G-substituied allylstannanes,” wgether with the preference of the R group of the aidehyde ic
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an equatorial position, determines which face of the aldehyde is approached by the stannane, and hence the

C
:t. Partici
than the isomeric intermediate in which the viny! and methyl substituents are cis-disposed about the four
membered ring, is consistent with steric effecrs. In the ahsence of heteroglement containing functional groups at

the remote allylic or homoallylic positions, mixtures of regio- and steren-isomers are obtained.0:7
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These reactions of allylstannane I and aldehydes show excellent 1,5-asymmetric induction. As examples

of such remote asymmetric induction are rather rare,® it was decided to investigate the stereoselectivities of

tin(1V)chloride promoted reactions between the allylstannane | and chiral a- and B-alkoxyaldehydes.

The products obtained are given in the Table. In all cases, a cooled solution of tin(1V)chloride was added
10 a solution of the stannane 1 in dichloromethane at -78 0C. The mixture was stirred at this temperature for five

minutes before the addition of a cooled solution of the aldehyde. After 1h at -78 9C, conventional work-up gave

the products which were isolated hy tlash chromatography.?

Table: Tin(TV)chloride induced reactions between S-alkoxyallylstannane 1 and chiral alkoxyaldehydes,

% B o Product
Aldehyde Yield Products Ratio®
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5 76 11 OBu -
Me Mo OH
A IO B Me
BnQ i B
6 %5 12 OBn b
CHO o
Bno’\( i Bn()w\; Me
Me e
Me OBn .
7 35 13 -
CHO (;)H
R - — /
RaO" Bn()m Me
Me f\:k {Bn ¢
8 66 14
OH
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9a R =Bn 15a R = Bn b
9b R = SiMe,Bu' ‘;(2) 15b R = SiMe,Bu' b
9¢ R = MOM 75 15¢ R = MOM b
OH OH
Me . CHO Me A== _Me _ e =~ Mc
OR (E)R LE)I'!n (;)R 5!31)
10a R = Bn 16a R = Bn 17a R = Bn 70:30%
10b R = SiMe,Bu’ | 5o 16b R = SiMe,Bu' 17b R = SiMe,Bu' | 7030¢
10¢ R = MOM 68 16¢ R = MOM 17¢ R = MOM 65:354

4Ratio determincd by TH n.m.r. of the product mixture. DI sy than 4% ol any other diastereoisomer detected.

CPartial racemisation of aldehydes 7 and 8 gave 5-7% crossover product. dRatio corresponds 10 16 : 17.
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The (R)- and (S)-B-alkoxyaldehydes § - 8 were found to react with the intermediate from stannane 1 and
tn(IVichloride 1o give the products 11 - 14 containing less than 4% of any other diastereoisomer (1H n.m.r.),
whereas for the w-alkoxyaldehydes, the stereoselectivity was tound to depend upon the configuration of the
aldehyde. The (25)-2-alkoxyaldehydes 9a-c¢ gave the alcohols 18a-¢ with excellent stereoselectivity, whereas
mixtures of products 16a-¢ and 17a-c were obtained from the (2R) 2-alkoxyaldehydes 10a-c.

In all cases the major product had the stereochemistry expected from participation of the allyltin trichloride
2 which reacted with the aldehyde vig the transition state 4. Indeed for the P-alkoxvaldehydes 5 - 8, this process
dominated the course of the reaction. In contrast, the stereoselectivities of the reactions of the stannane with the
o-alkoxyaldehydes 9 and 10 were found to be sensitive to the configuration of the aldehyde, with the (45)-
stannane 1 and a (28)-2-alkoxyaldehyde 9 constituting a "matched” pair, whereas the (45)-stannane 1 and a
(2R)-2-alkoxyaldehyde 10 correspond to a "mismatched” pair.

The reactions between stannane 1 and the o-alkoxyaldehydes 9 and 10 would appear to be following the
Felkin Anh model for carbonyl attack.!2 The products {rom the reactions between the "matched” (45)-
allylstannane 2 and the (25)-alkoxyaldehydes 9a-¢ are consistent with participation of transition state 18 in
which the intermediate allyltin trichloride 2 approaches the re face of the aldehyde in line with the Felkin Anh
model.'2 However, the analogous transition state 19 for the reaction of the (2R)-alkoxyaldehydes 10a-¢, also
requires attack on the re face of the aldehyde, which is contrary to the Felkin Anh model for (2R)-
alkoxyaldehydes, and alternative processes leading to the formation of the minor products 17a-¢ are able 1o

compete. '3 16
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The reactions of the allyltin trichloride 2 with aldehydes can be compared with the Lewis acid induced
resctions of c-substituted allylsilanes, e.g. 21, with acetals.!? The allylsilanes are isolable compounds, unlike
the allyltin trichloride 2 which is generated in solution, and react with acetals in the presence of Lewis acids, to

give (E)-alkenes, e.g. 22.
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For these reactions of the allylsilanes 21, the stereogenic centre bearing the sily! substituent controls the
configurations of the newly formed, remote, stereogenic centres in the product. However, the stereoselectivity of
the allylsilane reactions is explained in terms of un apen chain, antarafacial SE' process,17 unlike the cyclic,

suprafacial process suggested here for the allyltin trichloride - aldehyde reactions.
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It would appear that the effective 1,5-asymmetric induction observed in reactions between aldehydes and
the intermediate formed on transmetallation of the stannane 1 by tin(IV)chloride is also found in reactions of o-
and B-alkoxyaldehydes. The reactions are highly stereoselective with less than 4% of any other diastereoisomer
being formed, cxceept in the cases of "mismarched” o alkoxyaldehydes, although even in these cases the major
product, typically accounting for 709 of the product mixture, is that expected on the hasis of reagent control,
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