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Abstract: Acid-catalyzed rearrangements of ledene and aromadendrene were studied for the first time. In superacidic media,
conversion into compounds with the natural cubebane skeleton was discovered. A marked difference between the composi-
tions of the conversion products of one and the same olefin in superacids and in ordinary acidic media was observed.
Copyright © 1996 Elsevier Science Ltd

Data on acid-catalyzed rearrangements of ledene 1 and aromadendrene 2 are virtually absent from litera-
ture. We showed that the dissolution of the olefin 1 in HSO3;F—SQ,FCl [the HSO;F/1 molar ratio is 17:1; the
SO,FCVHSOsF volume ratio is 4:1, at -110 — -115°C] or in SbFs—HSO:F—S0,FCI (the SbFs/HSOsF molar
ratio is 1:5.5) with subsequent "quenching” of the acidic solution by the CH;OH—(C,Hs),0 mixture produces
a mixture of three compounds — the olefin 3 and the methyl ethers 4a and 4b with the contents 28, 15, and
52%, respectively (GLC). Chromatography on 20% AgNO;—SiO, makes it possible to isolate
(1R,28,6R,78,10R)-3-isopropyl-6,10-dimethyltricyclo[5.3.0.0*"]dec-3-ene 3 with the yield 46%, whereas the
ethers 4a and 4b decompose. The latter compounds were isolated with the yield 57% by chromatography of
the reaction mixture on Al,O3; chromatography of the ethers 4a, 4b on SiO, produces the olefin 3 with the
yield 42%. Similarly, two products (5 and 6) were obtained from the olefin 2 with the contents 18 and 65%,
respectively (GLC). Chromatography on a column with 20% AgNO;—SiQ, (with the use of hexane as the elu-
ent) produced (1R,2S,6S,7S,10R)-3-isopropyl-6,10-dimethyltricyclo[5.3.0.0>"]dec-3-ene § with the yield 26%.
The second compound, according to 'H NMR spectra of the reaction mixture, is (1R,285,68,7S,10R)-3-
methoxy-3-isopropyl-6,10-dimethyltricyclo[5.3.0.0%"]-decane 6, which is converted to the olefin 5 during
chromatography on SiO,.

Comparing the products of rearrangements of the olefins 1 and 2 in media with different acidities, we see
that these reactions proceed according to intramolecular mechanisms; the latter mechanisms were suggested
and theoretically analyzed in accordance with the approach described in Ref. 1.

Computer-generated schemes of rearrangements of the olefins 1 and 2 are relatively simple (see the
scheme). Under the structural formulas in the scheme, the heats of formation AH;°(gas) in kcal mol™ are given;
the first values were calculated by the MMX program, the second, by the MNDO program (the AM1 method
for ions and PM3 for olefins). Boiling of compounds 1-3, § in formic acid results in the formation of
(1R,38,75,885)-2,2,4,8-tetramethyltricyclo- [5.3.1.0>"Jundec-4-ene 7 as the principal product (up to 80%,
GLC). Thus, products of rearrangement differ greatly even for one and the same olefin in superacidic and
"ordinary" acidic media (cf. Ref. 2). Compounds 3-7 have not been described in literature, although the mole-
cules 3-6 have the natural cubebane skeleton. The structures of all the resultant compounds were established
by 'H and "*C NMR spectra, including 2D spectra of **C-"C correlation™”.
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(400.13 MHz, CDCly) &: 1.032 (4, § 6.5, CHs-14), 1.034 (d, J 6.5, CH,-15), 1.04 (d, J 2.5, H-2), 1.06 and 1.08 (4,1 7, CH;-12 and
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