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A Synthesis of Rosenonelactone from
Podocarpic Acid

Swmmary: The 10 — 9 methyl group shift, with con-
comitant lactonization, effected by Lewis acid treat-
ment of 12,12-ethylenedioxy-8a,9a-epoxypodocarpan-
16-o0ic acid (3), provides the basis for a new synthesis
of rosenonolactone (1).

Sir: The greater thermodynamic stability of rosane
compounds over that of pimarane derivatives! has been
exploited in a biogenetically modeled synthesis? of
rosenonolactone (1) from isocupressic acid. We report
a similar synthesis which, in contrast, however, is com-
pletely sterevselective and introduces the lactone func-
tion directly during the isomerization step. The
brevity of the following sequence, which begins with
abundantly available podocarpic acid, offers a particu-
larly attractive route to rosane compounds.

The Ad-ethylene acetal® derived from 12-oxopodocarp-
9(11)-en-16-0ic acid* was oxidized In quantitative
yield by m-chloroperoxybenzoic acid to the a-epoxide
3. When a dilute solution of the epoxide in nitro-
methane® was treated with 2 molar equiv of boron tri-
fluoride etherate for 0.5 hr, the hydroxy lactone 4 (559,
yield) was the only neutral product isolated. With 12
equiv of reagent a 2:2:1 mixture (5399 yield) of the
8(14)-en-12-one 5, the A7 isomer 6, and hydroxy ketone
4 was obtained.® Olefin 5 was rapidly isomerized by
ethanolic HCl to the «,8-unsaturated lactone 7,7
whereas olefin 6 was recovered unchanged.

The elaboration of a rosadiene derivative from ketone
6 was completed simply by C-methylation of its 13-
ethylidene derivative,® affording a single stereoisomer
(8, 659, overall yield) in which the vinyl group could
be assigned the 8 configuration from Eu(dpm)s-induced
shifts in the nmr spectra of the derived (NaBH,) 12«
and 128 alcohols. A correlation of these compounds
with rosenonolactone (1) to confirm the stereochemical
assignments was thwarted by complications arising
from the labile vinyl group and an alternative sequence
was therefore initiated.

Methoxycarbonylation (NaH, CH;OCO,CH;) of
ketone 6 followed by in situ methylation (Mel) gave a
single stereoisomer (9, 809, yield) which was converted
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to its ethylene dithioacetal derivative (339, yield)
under carefully controlled conditions (rigorously dried
reagents, brief reaction times with recycling of re-
covered ketone).? Desulfurization (W2 Raney nickel)
was accompanied by partial double-bond migration
(3:2 mixture of A7 and A%(% olefing) but the triol 10
could be obtained cleanly (409, vyield) from hydrobora-
tion of the mixture. Ketoaldehyde 11 from oxidation

by excess Collins’ reagent!® reacted selectively with
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methylenetriphenylphosphorane to give isorosenono-
lactone (2, 809 yield)!! which, on equilibration in
HCI-CCly, gave a 1:1 mixture with rosenonolactone
(1). Synthetic 1 was indistinguishable (melting point,
mixture melting point, and tle, ir, and nmr spectra)
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from an authentic sample.!2 The surprisingly efficient
lactonization—migration step!® is an intriguing aspect
of this synthesis and is the subject of current investiga-
tion. The utility of this approach in preparing further
analogs of rosenonolactone, e.g., the 118-hydroxy
derivative, Rosein I11,°is also under examination.

Supplementary Material Available.—Complete experimental
details on all compounds described in this communiecation will
appear following these pages in the microfilm edition of this
volume of the journal. Photocopies of the supplementary mate-
rial from this paper only or microfiche (105 X 148 mm, 20 X
reduction, negatives) containing all of the supplementary mate-
rial for the papers in this issue may be obtained from the Journals
Department, American Chemical Society, 1155 16th St., N.W,,
Washington, D. C. 20036. Remit check or money order for
$3.00 for photocopy or $2.00 for microfiche, referring to code
number JOC-73-4090.
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The Photoisomerizations of
2-Methylphenyleyclopropanes.
Isotope Effects and Stereochemistry

Summary: A  deuterium-labeling study on 2,2-di-
methylphenyleyelopropane has resulted in the deter-
nination of secondary and rather small primary isotope
effects for the photochemical reaction and has shown
that hydrogen migration in this system takes place
preferentially from the methyl group trans to the
benzene ring.

Sir:  The photochemistry of phenyleyclopropanes has
been the subject of intensive investigation recently.!—¢
In particular the isomerizations of 2-alkylphenyleyclo-
propanes to 4-phenyl-1-butenes’™!! are of interest
since they could represent an example of the allowed
[:2s + 2] concerted? photochemical eycloaddition.
Alternatively the reaction could proceed via preliminary
opening to a classical diradical (2) or a = cyclopropane-
like*® intermediate (3) resulting from disrotatory or
conrotatory opening of 1 with subsequent hydrogen
migration affording the observed product. A prior:
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one expects equivalent migration from c¢is- and trans-
methyl groups via the ,2 + ,2 route with steric factors
possibly causing a slight preponderance of migration
from the trans-methyl group, whereas, if 2 is the inter-
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mediate, stereochemical information on the initial locus
of the migrating hydrogen must be lost. Preferred
disrotatory opening to 3 for electronic or steric reasons
requires migration from the trans-methyl group, whereas
migration from the c¢is-methyl group would result
from conrotatory opening. Stereochemical informa-
tion is thus of value in elucidating the mechanism of this
rearrangement.

In principle the problem could be solved by examin-
ing the relative rates of rearrangement of cis- and
trans-2-methylphenyleyelopropane; however, this sys-
tem is complicated by the fact that the ground-state
conformations and energies of the isomers differ
significantly4 and photochemical cis — trans isomeriza-
tion* is so fast that it completely dominates terminal
olefin formation.

The problem can be solved by examining the prod-
ucts from photolysis of labeled materials such as 4.
The cis to trans migration ratio is simply the 6:7 ratio
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obtained on photolysis of 4,5 and this ratio is amenable
to mass spectroscopic analysis; .e., whereas 6 affords
a normal tropylium ion at m/e 91, the tropylium ion
from 7 (CHgD) appears at m/e 92. The 6:7 ratio is
obtained from the suitably corrected® m/e 91/92 peak
intensity ratio (H/D). As expected geometrical isom-
erization (¢.e., 4 — 5) is slower in this system than in
the 2-methylphenyleyclopropanes and the experi-
mental 6:7 ratios from 4 were obtained by determining
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