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REARRANGEMENTS OF OCTALIN TOSYLATES ADSORBED ON ALUMINA; PART 1,
SYNTHESIS OF A SUBSTITUTED BICYCLO[4,4,1]UNDEC-1-ENE

*
Ronald B. Yeats

Department of Chemistry, Bishop's University, Lemnoxville, Quebec, Canada, JIM iZ7.

Summary: A unique homoallylic neopentyl rearrangement, observed during liquid chromatography on
alumina, leads to an efficient synthesis of a substituted bicyclo[4,4,1]undec-1l-ene.

In contrast to the observed 4o-benzyloxymethylation of the octalone (I) to yield (II)1
benzyloxymethylation of the corresponding ester (III) occurs, presumably with sterecelectronic
control, predominantly at the B face to yield (IV; R = Et)z. Accordingly, the synthesis, in the
angular methylated series, of the 4B-benzyloxymethylated alcohol (V) was accomplished efficiently3

from the ester (IV; R = Et) via the lactone (VI) - lactol (VIT) reductive sequence followed by

Wolff~Kishner reduction, as shown in Scheme I.
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In connection with another synthetic problem, we have investigated an alternative
strategy for converting (IV) into (V), which involves the homoallylic neopentyl tosylate re-
arrangement of the monotosylate (IX) into the synthetically interesting vinylcyclopropane (X), by
analogy with well-documented steroid4 and octalin5 chemistry. However, on attempting to purify
the monotosylate (IX) by liquid chromatography on alumina6, we have observed (Scheme I1) what is,
to our knowledge, the first example of a homoallylic neopentyl tosylate rearrangement7 to yield a

bicyclo{4,4,1]undec~1-ene, namely the diol (XI).
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The keto-acids [(XII); m.p. 660C]8 and [(IV; R = H); m.p. 103.5 - 105°%¢ (lit.2 m.p.
96OC] were separated by Prep LC of the mixture obtained by hydrolysing the crude esters [(XIII) +

2,3 Sodium borohydride reduction of

(IV; R = Et)] from benzyloxymethylating the octalone (III).
keto-acid (IV; R = H) gave the known3 loctone (VI) and a small amount of the 3c-hydroxyacid
[(XIV)B; m.p. 1230C; (VI):(XIV)/9:1]. Lithium aluminium hLydride reduction of (VI) gave the diol
(VIII), m.p. 108°¢ (lit.2 m.p. 106°C), which was tosylated [TsCl (1.8 mole), anhyd. pyridine,
OOC, 22 hrs.] to produce the monotosylate (IX)g, contaminated with some presumed ditosylate.
Chromatography of this mixture on alumina [Woelm Neutral, Activity I] in benzene}o after adsorp-
tion for 15 hours, gave:- the ether (XV)8, 22Z,b.p. 1450C/0.02 mm Hg; the vinylcyclopropane (X)8,
5%, b.p. 165°C/0.7 mm Hg, also characterized as the 3,5—dinitrobenzoate8, m.p. 1240C; a small
amount of starting diol (VIII); and the novel diol (XI)8, 717Z,m.p. lAOOC, which was debenzylated
(HZ/Pd-C) to the triol (XVI)S, Dep. 212°c. 1In contrast, rearrangement of the parent tosylate
(XVII) under identical conditions yields no 6-hydroxybicyclo[4,4,1}jundec-1-ene (XVIII; R = H).11
When the homoallylic neopentyl rearrangement of the monotosylate (IX) was carried out in pyridine
in the dark,Sa a poor yield of the mixture (XV):(X):(VIII):(XI)/12:20:15:5 was obtained.

The bicyclo[4,4,1Jundec-1-ene structures for (XI) and (XVI) follow from mechanistic
considerations and analysis of the 1H and 13C NMR spectral data,12 the AB quartet (J = 13 Hz) and
the triplet (J = 6 Pz) of the bridging methylene and olefinic protons respectively, heing charac-

teristic, apparently,13 of the bridged bicyclic structuresl4 present in (XI) and (XVI).
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The mechanism of homoallylic neopentyl tosylate rearrangements has been discussed
b .
widely for simple octalin rearrangement:s5 and particularly for rearrangements of 19-hydroxy-
steroid derivatives.4 Tadanier15 considers that the various observed steroidal rearrangement

products can arise via two resonance stabilized intermediates such as A and B (Scheme III);
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products from the former reflect kinetic control and from the latter, thermodynamic control of

the rearrangement.l5 Whilst octalin and steroidal tosylates have been observed to rearrange to
yield products which, formally, may be considered to arise from the classical carbenium ions a,b,
and d-f, it is interesting to note that rearrangement products which may be considered to be
derived from carbenium ion ¢ have not been reported previously in the literature. This,together
with our own observations with the unsubstituted octalin tosylate (XVII),ll might suggest steric
and/or electronic participation from the C-3 and C-4 substituents. Presently, we are synthesizing
the three diols which are epimeric to (VIII) at C-3/C~4 from the corresponding 3o-hydroxyacid
(XIV) and the keto-acid (XII), which we have in hand. We will be reporting on the reactivity of

their monotosylate derivatives, adsorbed on alumina, in due course.
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For example, the triol (XVI) shows: - lH NMR (CDCl3/CD30D,6ppm), 5.85 (t, J = 6Hz, 1H), 3.92
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