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Abstrect: Iodo-lactonisation of the allylic carbonate 2 proceeded with high diastereoselectivity 10 give
the lodocarbonate 3. lodine attacked the double bond in 2 from the face, which is flanked by the phenyl
group. This suggests an activating effect of the phenyl group in this reaction.

The iodo-lactonisation reaction is a valuable tool to create oxygen carrying stercocenters.! Asymmetric
induction from a stereogenic center in the chain linking the carboxyl group to the prostereogenic double bond
has been used quite widely. Much less studied are processes, in which asymmetric induction originates from
a stereocenter at the "other” end of the reacting double bond. This has been termed "type C" by Chamberlin
and Hehre in their comprehensive analysis of asymmetric iodo-lactonisation reactions.?
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These authors provided the first example for such an iodo-lactonisation reaction, which, however, resul-
ted in a low diastereoselectivity. The only related example, we are aware of, is a highly stereoselective
mercuri-cyclisation carried out by D.A. Evans in the course of the synthesis of a polyether antibiotic.” We
considered the formation of an iodocarbonate, cf. 7 -+ 9, below, in the context of our erythronolide synthe-
sis $ as a means to sot up the stercogenic ceater at C-6 of erythromolide. Before implementing this step into
the erythronolide synthesis we carried out a mode! study, which is reported here.

We elected the allylic alcohol 1 for a study, because 1,3-allylic strain ® should control the conformation
around the C-3/C-4-bond linking the stereogenic center at C-4 to the prostereogenic double bond. In the
derived carbonate 2 the phenyl group is placed over one face of the double bond and the methyl group over
the other face.
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A solution of the lithium alkoxide 2 derived from 1 with butyllithium in THF was saturated with carbon
dioxide at 0°C to give the carbonate 2. Treatment with iodine while maintaining a carbon dioxide atmosphe-
re led to a slow (3d) conversion into a single iodo lactone 3. After purification by flash chromatography the
crystalline 3 (m.p. 113°C) was isolated in 71% yield.” The relative configuration at the three stereogenic
centers was determined by X-ray structure analysis of crystals grown from diisopropyl ether. The structure
of 3 reveals that iodine had attacked the double bond in 2 from the side of the phenyl group.

X-ray crystal structure of 3

(The crystal data, atomic coordinates,
etc. will be deposited with the Cam-
bridge Crystallographic Data Center)

This result merits discussion, because the stereochemical course of the iodo-lactonisation of 2 is diame-
trically opposed to that of the reaction of 4 with NBS recently reported.® Steric as well as electronic effects
have to be taken into consideration: While a phenyl group has a higher A-value then a methy! group,® there
are indications that a phenyl group may behave as the smaller residuc in aldol-additions with Z-enolates ' or
allylmetaliation with Z-crotylboronates !! of the aldehyde 5. Cuprate additions to the alkylidenemalonate der-
ived from S showed variable stereoselectivity.'? Moreover, bromination (Br,, -78°C) of the enolate 6 has
been reported to occur preferentially from the face carrying the phenyl group. '
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While the stereochemistry of the latter bromination reaction has been ascribed to coordination of the
lithium cation to the phenyl group, a precoordination of bromine (in the case of 6) or iodine (in the case of
2) to the phenyl group could also be considered. This appears not unreasonable in view of the association
constant for iodine with toluene of 0.2 to 0.5 mol 1", '!° that for bromine association should be even larger.
The difference in the sense of asymmetric induction in the reactions of 2 with iodine on the one side and of 4
with NBS on the other would then have to be attributed to a precomplexation of iodine to the phenyl group
in 2 and the absence of such precomplexation between the anisyl group and NBS in the case of 4, due to the
lower polarizeability of NBS compared to that of iodine.

We then turned to the iodolactonisation reaction of the intermediate 8 in order to set up to the C-6 ste-
reocenter in our erythronolide synthesis.® The conformation of the C-7/C-8 bond in 7 is again controlled by
1,3-allylic strain.® However, 7 contains no activating phenyl group at the allylic stereocenter. Differentiation
of the two faces of the C-6/C-7 double bond would have to rely on steric effects alone: The small methy!
group is on the top face and the bulky 1,3-dioxane shiclds the bottom face of the double bond. We were,
however, unable to effect the desired iodo-carboxylation of 8 to ® under the conditions used for the conver-
sion of 1 into 3. Longer reaction times led to decomposition and acetal cleaveage !¢ of 7. Given the fact, that
the phenyl-assisted iodo-lactonisation of 2 is slow, the reaction of 8 which lacks such a phenyl group beco-
mes too slow to be useful. If iodine complexes to the p-methoxyphenyl group or the 1,3-dioxane '* in 8 this
complexation is not productive toward the formation of 9.
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