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A New Approach to Medium-ring 1,5-Dienes via Alkylborane
Fragmentation

By JameEs A. MARsHALL* and GorpoN L. BUNDY
(Department of Chemistry, Novthwestern University, Evanston, Illinois 60201)

Wz wished to learn whether the fragmentation of
alkylboranes! as in Scheme 1 could be employed to
prepare trans, trans-cyclodeca-1,5-dienes.? Unlike
their previously studied counterparts,»® the decalyl-
borane derivatives required for this purpose could
fragment either by internal cleavage or by peri-
pheral cleavage.

Our preliminary work, summarized in Scheme 2,
has shown that such reactions exhibit a remarkably
high preference for internal cleavage, and thus
admirably serve as a means of preparing certain
cyclodeca-1,5-dienes.¢

The methanesulphonate derivative (I) on treat-
ment with a tenfold molar excess of 0-6M-diborane
in tetrahydrofuran’ gave the alkylborane derivative
[principally (II)] which on treatment with re-
fluxing aqueous sodium hydroxide in tetrahydro-
furan gave the hydrocarbon (IIT) [789, yield of

distilled material, b.p. (bath temp.) 75—859%,/
10 min.]; Amax(film) 6-00 (C=C), 9-60, 10-20, 10-40
(trans-CH=CH), 10-60, 11-20, 11-71, and 12-10 u;
8 (CCl,, with Me,Si as reference) 5-05—4-60 (vinyl
H, broad, unresolved) and 1-32 (vinyl CH,).
The structure of the diene (III) follows from its
method of preparation,®?® and is supported by the

peripheral N
cleavage ScrEME 1

spectral data. When (III) was pyrolyzed (320°) in
the injection port of a gas chromatograph, the
material eluted differed markedly from (III) and
showed the properties expected for the Cope
rearrangement product,® diene (IV), Amax(film) 3-26
(vinyl H), 6-09 (C=C), 10-0, and 10-96 p (C=CH,);
8 (CCl,, Me,Si reference) 6-:0—4-6 (vinyl H, com-
plex pattern (6H), and 0-89 (angular CH,) (3H).
Rearrangements of this type have previously been
observed with cyclodeca-1,5-dienes.?

The stereochemistry of the diene (IV) was
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(angular CH,) (3H), could be isolated by prepara-

Me §50:Me Me §50;Me tive gas chromatography after acetylation. It was
identical with an authentic specimen.
—_— The fragmentation leading to the diene (III) is
N highly selective, since the ir. spectrum of a
D) H BH, distilled sample of the product exhibits only a weak
(In) ) shoulder at 10-96 u, whereas the isomeric divinyl
compound (IV) shows its strongest absorption band
Me / Me at this position.
(/\ij N The preference displayed here by the methane-
—_— sulphonate (I) contrasts sharply with the findings
N of Grob and his co-workers for the seemingly
(I10) H ) analogous decahydroquinoline (VI),® which under-
/ goes only peripheral cleavage to the vinyl com-
Me pound (VII).
" “CH,0Ac Further examples of internal cleavage reactions
| CH,0Ac V) will be reported in our full Paper.
H
SCHEME 2 g OTs H
N
established as follows. Hydroboration with di- — + CH
siamylborane® followed by oxidation with alkaline }:I If IEI If/ *
hydrogen peroxide afforded a mixture of primary Me Me
and secondary alcohols from which the diacetate (V1)
(V), Amax(film) 5-75 (CO), 805, 9-47, and 9-64 ; (viI)
d (in CCl,, Me,Si reference) 4-06 (CH,OAc triplet,
J 80 c./sec.) (4H), 1-97 (CH,-CO) (6H), and 0-85 (Received, June 29th, 1967; Com. 668.)
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