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A number of terpenes contain cyclopropane rings¥ 2That several of these compounds have a common structural
feature becomes evident when their structural formulas are drawn from a certain perspective. Thus elements
of the kricyclene molecule, I, are clearly present in the terpene skeleta II, 11l and IV.37475 put whereas the
tricyclene molecule is symmetrical (point group Cs), these terpenes are not. Their structures incorporate
five to eight asymmetric carbon atoms, and this presents quite a challenge for total synthesis.
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In terms of molecular architecture, an intriguing feature of these strained skeleta is the location
of most of the asymmetry in the regions related to tricyclene. This suggested an approach to the synthesis of
such systems might be directed through a common intermediate, itself related to tricyclene, Other recent
synthetic workés7,8+7 19,11, 12,13, 34 i this area is notable for the diversity of approaches leading to some
of these systems. We have been working on routes designed to synthesize a common synthetic intermediate
which could lead to any of the sesquiterpenes related to tricyclene. We now report the construction of a
synthon having such potential. The lactone, V, is an intermediate having all five of the required asymmetric
centers present in natural products of the type I1. Furthermore, this lactone contains functionality for
building an additional ring as required for IIl and IV,

The attractiveness of lactone V as a general synthon is greatly énhanced because it can be
produced in just two steps from available materials having no dissymmetry whatsoever. In the first step,
the Diels-Alder reaction of cyclopentadiene and allenic acid VI'}aroduces a mixture of bicyclic acids,

VIl and VIII. [n the second step, VIl undergoes a novel acid-catalyzed!s lactonization affording

tetracyclic lactone V.
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Lactone V is produced in good yield by treating the pure endo acid, VII, with 97% formic
acid at 90°. Using the standard iodolactone method,'é pure endo acid could be separated from the endo-
exo mixture of VIl and VIIl. The NMR spectrum of the endo-exo mixture contained all of the peaks of the
pure endo acid showing that no rearrangement had taken place during iodolactonization or zinc
regeneration of V|| from the iodolactone. The NMR spectrum of the iodolactone was consistent with
structure 1X, having only one singlet methyl group at high field (6§ =1.22) and only two methylene
protons in the vinyl hydrogen region (mult., 6 =5.06). In contrast the lactone V showed two singlet
methyl groups at high field (6 =1.06, 1.16). It was obvious from characteristic IR bands that V and 1X
were Y-lactones and alternative Y-lactone structures seemed to be ruled out on the basis of the NMR
spectra.

The structure and utility of lactone V were confirmed by using it for a total synthesis of
teresantalol. Sodium thiophenoxide reacted with lactone V to give, after acidification, the acid X.
Esterification by diazomethane, reduction with lithium aluminum hydride to X1, and Raney Nickel
desulfurization produced synthetic teresantalol, XII, in racemic form.

We are continuing fo study other aspects of the novel lactonization and lactone ring—
opening reactions as well as the general utility of V for synthesizing tetracarbocyclic sesquiterpenes
of the type I and IV,
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