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THE STEREOCHEMISTRY OF ATTACK BY A CARBON ELECTROPHILE ON A TIN-CAREBON BONDl

Ian Fleming* and Michael Rowley
University Chemical Laboratory, Lensfield Road, Cambridge CB2 1EW, England

Summary—In the cyclisation of the 5-stannyl aldehyde (3), the cyclopentanol ring (4) is formed
with retention of configuration at the carbon * bearing the stannyl group.

The reaction of organometallic carbon nucleophiles with carbon electrophiles usually
takes place with retention of configuration. Examples of such reactions include the carboxyl-
ation of cyclopropyl2 and norbornyl lithium compounds and Grignard reagents,3 and the react-
ions of cyclohexy14 and acyclics lithium compounds with a range of carbon electrophiles. The
only known exceptions to this generally reliable pattern are the cyclisations of Y—stanny16'7
alcohols (and related Y-boronyl derivativess) to cyclopropanes. These reactions regularly take

place stereospecifically with inversion of configuration at C*, as in the example (1 - 2).
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We now report that this anomaly is associated with the formation of the three-membered
ring, and not with the nature of the metal: we find that the aldehyde (3) cyclises to give very
1arge1y9 the alcohol (4), in a reaction which involves retention of configuration at C*.

We prepared the alcohol (1) and the aldehyde (3) by the reactions shown in Scheme 1,
in which we set up the two chiral centres using our earlier observation of highly diastereo-

10
selective alkylation (5 - 6) of B-stannyl enolates.s’

The diastereoselectivity was 97:3 in
favour of the ester (6). The relative stereochemistry in 6 followed from the method of syn-
thesis, and we confirmed it by the conversion (1 -+ 2), since this reaction, although anomalous
in the sense mentioned above, is nevertheless stereochemically reliable.e'7 Furthermore, an
alternative sequence (Scheme 2) gave us a diastereoisomer (8), as a result of the highly dia-
stereoselective (91:9) protonation (7 - 8).6 Ve converted this ester into the aldehyde (9),
diastereoisomeric with the aldehyde (3). However, this aldehyde did not cyclise on treatment

: . 1
with Lewis acid. Instead it gave the open-chain alcohol (E—10)1 as a result of a stereoselec-
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tive anti hydride delivery, for which there is precedent,12 but hitherto incomplete stereochem-
ical detail. This result prevents us from claiming, in Zimmerman's sense,lsaﬂtruly stereo-
specific reaction for the conversion (3 - 4).

We prepared the alcohol (4) independently, by reduction of the corresponding ketone,
which gave a mixture of the alcohol (4) and its diastereoisomer at C~1 in a ratio of 6:94. The
stereochemistry of these two alcohols followed from a series of NOE-difference spectra, which

we shall describe in a full paper. o
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