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BASE-CATALYZED SKELETAL ISOMERIZATION OF 6-ENDO-HYDROXY-9-THIABICYCLO-
[3.3.1]NONA-3,7-DIEN-2-ONE WITH THE EPIMERIZATION OF THE HYDROXY GRJUP

Tsutomu MIYASHI, Nobukazu SUTO, and Toshio MUKAI
Department of Chemistry, Faculty of Science,

Tohoku University, Sendai 980

Studies on the base-catalyzed skeletal isomerizatici of (4) to (5) and (6)

and the base-catalyzed epimerization of the hydroxy group in (5) and (6) are

reported. The most plausible mechanism for the skeletal isomerization of (4)

and the epimerization in (5) and (6) involves retro-aldol cleavages of (4), (5)

and (6) to give an enolate (7) as the comron intermediate.
When 6-endo- acetoxy-9-thiabicyclo[3.3.1]nona-3,7-dien-2-one (1)1 was irradiated in methano],2
formal 1,3-acy13 and carbon“ shifts take place to give the isomeric compounds, 6-exo-acetoxy-
2-thiabicyclo[3.3.1]nona-3,7-dien-9-one (2) (27%)5 and 9-endo-acetoxy-2-thiabicyclo[3.3.1]nona-

6
3,7-dien-6-one (3) (9%) , respectively.
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In connection with the photochemical isomerization of (1) to (2), we found that a similar,
but non-photochemical, skeletal isomerization takes place during hydrolysis of (1) by potassium
carbonate in aqueous methanol solution. We wish to report here the remarkably smooth base-
catalyzed isomerization of (1) with the epimerization of the hydroxy group to give a mixture of
6-exo- and 6-endo-hydroxy-2-thiabicyclo[3.3.1]nona-3,7-dien-9-ones (5 and 6).

The keto acetate (1) was synthesized from 2,6-d1'hydroxy-9-thiab1'cyc]o[3.3.1]nona-3,7-diene7
by acetylation followed by oxidation with active Mn0,. The structural determination and the

1
stereochemical assignment to (1) were derived unequivocally by the nmr spectrum.
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The keto acetate (1) upon hydrolysis with dilute acid afforded 6-endo-hydroxy-9-thiabicyclo-
[3.3.1]nona-3,7-dien-2-one (4)a in 90% yield. On the other hand, the keto acetate (1) when treated
with potassium carbonate in aqueous methanol solution at room temperature for 4 hr furnishes, upon
work-up without acidification, a mixture of (5) and (6) with a ratio of 1 : 1 in 80% yield.

Both (5) and (6) exhibit the strong carbonyl absorption at 1725 an”)

, indicating the non-conjugate
carbonyl group. The structures of (5) and (6) were established by chemical evidence that both (5)
and (6) gave 2-th1‘ab1‘cyc]o[3.3.1]nona-3,7-dien-6,9-d1‘one3 and stereochemical assignments to (5) and
(6) were derived from their nmr spectlr‘a.g’10 The real intermediacy of the alcohol (4) for the
rearrangement of (1) to (5) and (6) was proved by evidence that (4) afforded a mixture of (5) and

(6) under the same conditions.

(o]
S,
- 3 - S
OH OH
L =L @A) - I
or H

N §

OH OH OH
4 5 6

It was also found that the photo-rearrangement product (2) undergoes no skeletal isomerization
such as (4) + (5) and (6) under the same conditions, but instead resulted in the formation of a
mixture of (5) and (6). Furthermore, base-catalyzed equilibration between (5) and (6) was observed

when (5) and (6) were independently treated with potassium carbonate in aqueous methanol solution.
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The skeletal isomerization of (4) to give (5) and (6) can be formally explained by a 1,3-
sigmatropic rearrangement of the anionic oxy-Cope systemll incorprated within (4) which involves
non-stereospecific Cecarbon migration to the C3;-position. Evidence that 2,6-dihydroxy-9-thia-
bicyclo[3.3.1]nona-3,7-diene did not undergo such an isomerization, however, requires the ketone

function at the C,-position for this formal 1,3-sigmatropic rearrangement of (4) to (5) and (6).
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Combining these data, the rearrangement of (4) and the epimerization reactions of (5) and (6)

can be well rationalized by the retro-aldol mechanism shown in Scheme I. Base-catalyzed retro-

12
aldol cleavages of (4), (5) and (6) involve an enolate (7) as the common intermediate.

High negative charge density at the o-position of an enolate (7) relative to the y-position

furnishes the reversible aldol mechanism for (5) and (6), but the irreversible one for (4).

(Scheme I)
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