Communications to the Editor

polarization should be decreased since the polarization of the
ketyl radicals can decay before it is transferred to K. These
considerations are borne out by strong, unbroadened emission
signals observed during irradiation of K in acidic solutions
containing Q. This signal direction is compatible with the
radical pair theory (u, ¢, acr, > 0; gk > gq), while the signal
intensity follows the relative yield of triplet quenching (Figure
1) at quencher concentrations where no CIDNP effects are
observed in the absence of acid.

We close with a comment on a recent report by Closs and
Czeropski3f who eliminated the interference of line broadening
by accumulating the NMR data while interrupting the UV
irradiation. This technique promises to be exceedingly useful.
However, in the unique system K-Q the two effects carry
different information: the line broadening reflects the yield of
triplet quenching; the spin polarization is evidence for an un-
usual polarization mechanism. In this special case, elimination
of the broadening would destroy essential information.
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Circumambulatory Rearrangements of 1,7-Bridged
Homotropylium Cations
Sir:

Experimental studies by Berson and Jenkins! have estab-
lished that thermal circumambulatory rearrangement of
homotropylium cation (Scheme I) must be impeded by an
energy barrier (AF¥) of at least 27 kcal/mol. On the basis of
ab initio molecular orbital calculations, Hehre? estimates a
value of fully 43 kcal/mol for this symmetry allowed process>
in the parent ion. Temporary disruption of aromaticity has
been cited as a possible explanation for this high barrier;!2
however, there still remains some disagreement? as to whether
the “open” structure 1 or the “closed” structure 2 better rep-
resents the preferred geometry for homotropylium cation.
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Until this year, the search for ground-state circumambu-
latory rearrangements in homotropylium cations has gone
unrewarded.!3 Success was finally achieved by Childs and
Rogerson® who prepared a homotropylium cation bearing
substituents specifically designed to favor circumambulatory
rearrangement by electronic effects. We have found that steric
effects can also favor circumambulatory rearrangements in
homotropylium cations and herein present evidence to support
the following conclusions; (1) Homotropylium cations can be
constrained in the closed form 2 by incorporation of an addi-
tional three-atom bridge across the homoconjugation gap, i.e.,
between positions 1 and 7 in 2 (cf, analogously constrained
norcaradienes),” (2) Circumambulatory rearrangement or
“cyclopropane walk™ in such closed homotropylium cations
is an inherently facile process. (3) The large energy barrier to
thermal circumambulatory rearrangement in unconstrained
homotropylium cations, therefore, must be associated with the
ring-closure step (1 — 2, AF¥ > 27 kcal/mol). (4) It follows,
then, that the open structure 1, rather than the closed structure
2, better represents the preferred ground-state geometry of
unconstrained homotropylium cations.

Our concern with this problem arose inadvertently while
exploring synthetic approaches to 1,5-methano[10]annulene.?
Thus, lodotetraene 3 was prepared® and treated with various
reagents in an effort to remove the elements of HI. With silver
ion (AgOAc, acetone, 25 °C, 15 min) we found that iodide 3
gives pentaene 4'° (39% yield), the formation of which might
best be explained by the mechanism depicted in Scheme I1.
Ionization and ring closure may occur either sequentially, as
illustrated, or concertedly;'! however, the subsequent cyclo-
propane walk!2 must proceed with little difficulty for neither
lower temperature (0 °C) nor added base (i-Pr,NEt) sup-
presses this unwelcomed rearrangement.

An analogous rearrangement was observed on treatment of
iodotrienone 5!3 with mild base (DBN, CHCl3, 25 °C, 5 min).
Scheme 111 outlines a mechanism which could account for the
formation of tetraenone 8! in this reaction (85% yield). Pre-
sumably, elimination of HI from 5 produces the desired te-
traenone 7, either directly or via 6, but subsequent proton
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transfer from the conjugate acid of DBN generates a bridged
homotropylium cation capable of circumambulatory rear-
rangement as in Schemes I and 11. In agreement with this
mechanism, it was found that rearrangement to 8 can be
completely avoided by use of the stronger base (weaker con-
jugate acid) i-ProNLi in THF. Under these conditions, how-
ever, only dimeric products could be isolated.

In sum, we have discovered two unexpected skeletal reor-
ganizations which can reasonably be explained by circum-
ambulatory rearrangements of homotropylium cations. Al-
though lacking direct experimental evidence for the interme-
diates postulated in Schemes 11 and 111, we believe our results
strongly support the conclusions enumerated above.
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Stereospecific Total Synthesis
of di-Pentalenolactone
Sir:

The sesquiterpene antibiotic, tumor inhibitory agent, pen-
talenolactone (1) is a member of a growing class of pentalen-
opyranones which includes pentalenolactone G!2 and qua-
drone,!P It may also be perceived as bearing a structural sim-
ilarity to the hirsutanes!c and to coriolin.!d The structure of
pentalenolactone was deduced, by an Upjohn group?® by
crystallographic analysis of its tetrahydrobromohydrin de-
rivative, whose relationship to the natural product was ascer-
tained by spectroscopic methods.2b

The challenges inherent in an enterprise of total synthesis
directed at pentalenolactone are apparent on inspection of its
compactly housed functionality, and recognition of its five
centers of chirality. A stereospecific total synthesis of dl-
pentalenolactone (1) is described herein.

Our operating strategy, rested on the assumption that pro-
totropically dependent transformations of an intermediate such
as 19 might be differentiable, so as to allow for its conversion
to 24, and that, in some way, the properly configured epoxy-
methylene group could be obtained from 24 (Scheme I). We
thus sought an intermediate bearing, implicitly, the essential
stereochemical information for reaching 19 through a variety
of possibilities. We envisioned that compound 6 would fulfill
these criteria and it was with the synthesis of this substance
that we were first concerned.

Compound 2,3 itself readily available through the Diels-
Alder reaction of dimethyl acetylenedicarboxylate with cy-
clopentadiene, was transformed into 3*3 by the indicated
steps®-8 in 46% overall yield. Compound 3 now served as a
dienophile toward the diene, 4, in whose development our
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