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REGIOSPECIFICITY IN THE DIELS—ALDER REACTIONS OF AN ENEDIONE

Samuel Danishefsky and Michael Kahn
Department of Chemistry, Yale University, New Haven, Conn. 06511

Summary: The regiochemistry of cycloaddition of ] with unsymmetrical dienes is explained by a
preference for early rehybridization of the junction carbon.

During our syntheses of coriolin and coriolin B,]'4 the conversion of enedione ] to a more ad-
vanced intermediate with the regio and stereochemistry shown in 4 was an important subgoal. As
noted in the previous commum'cation,5 this objective was not achieved by direct Michael addition to
1, since such reactions led to introduction of the substituent at the junction carbon.

The strategy which eventually brought success is shown in the generalized cycloaddition-degra-
dation sequence l -3~ 4. This approach takes account of the stereochemical issue at C3. Thus,
reaction of ] with ¢ would be expected to occur syn to the junction hydrogen, since the alternative
would result in a virtually prohibitive trans fusion of the two five membered rings.

In this paper, we describe some Diels Alder reactions of compound l. As will be seen, the
remarkable regiospecificity of these reactions can be rationalized on the same basis as that which
accounts for the unidirectionality of the Michael reactions.

We first examined the cycloaddition of ] with diene 5.6 The reaction was carried out in xylene
at 130° for 12 hr. The crude adduct was hydrolyzed with O0.1NHC1 in the usual way6 to afford a 91%
yield of an enone, which was contaminated with ca. 10% of a g-methoxyketone. Recrystallization
from hexane-ethyl acetate gave a 60% yield of homogeneous enone, mp 75-76°. At this stage, we were
unable to differentiate between 7 and 8 in assigning the structure of this enone but subsequent
degradations showed it to be the former.

The isomeric enone, 8, was obtained (46%) yield by a sequence which started with the reaction
of ] with the Trost 7,8 type diene, § (excess) in the presence of the Kishi inhibitorg at 130° for
12 hr. Cleavage (Mg(OMe)2)7 of the enol acetate function was followed by oxidative de-sulfenyla-
tion.

Since the orientational characteristics of both ée and g7 are by now well recognized, it is
clear that the dienophile ) was reacting such that initial bonding was occurring at the junction
carbon. Thus, the Diels Alder regiochemistry is subject to the same kind of influences which
governed the Michael reaction.5
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The structures of Z and § were established through the degradations shown below. The C-
methyl region of the nmr spectra of ll and 12 clearly allowed for their differentiation. The
stereochemistry of the secondary methyl group of ll is unassigned.
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Cycloaddition of enedione ] with lgloa’b followed the same pattern as was observed in its reactions

with 2 and E (xylene, 135°, 8 hr). Hydrolysis of the adduct afforded trione l&, mp 142-143°, in
79% yield. As before, we did not observe the formation of any isomeric adduct, though we cannot
rule out its formation to a slight extent. Compound ]4 was also obtained by the catalytic hydro-
genation of 7.

It was of interest to study the regiochemical outcome of the reactions of ] with the 1,2-
disubstituted dienes lg]] and l§92’13 There is a considerable body of evidence to indicate that in
Diels Alder reactions,the directing effects of a 1-alkyl group of a 1,3-butadiene may predominate
over those of a 2-hetero substituent.””15

This trend was evident in the reactions shown below. In each case, the Diels Alder adduct
was directly selenenylated13, as shown. Oxidative de-selenenylation afforded enetrione ll. De-
gradation of this compound afforded compound 4, R = Me, which became our key intermediate to reach
the corioh’ns.]’3

In summary, all of the known chemistry of enedione ] is interpretable in terms of a driving
force for removal of unsaturation from the junction.
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