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A Synthesis of Rosenonolactone from 
Podocarpic Acid 

Summai*y: The 10 3 9 methyl group shift, with con- 
comitant lactonization, effected by Len-is acid treat- 
ment of 12,12-ethylenedioxy-8a,9a-epoxypodocarpan- 
16-oic acid (3)) provides the basis for n new synthesis 
of rosenonolactone (1). 

Sir: The greater t'hermodynamic &ability of rosane 
compounds over that of pimarane derivatives1 has been 
exploited in a biogenetically modeled syntmhesis2 of 
rosenonolactone (1) from isocupressic acid. We report 
a similar synthesis which, in contrast', however, is com- 
pletely stereoselect'ive and introduces t'he lactone func- 
tion directly during the isomerizat'ion step. The 
brevity of the following sequence, which begins with 
abundantly available podocarpic acid, offers a pa'rt'icu- 
larly attractive route to rosane compounds. 

The A8-ethyiene acetal3 derived from 12-oxopodocarp- 
9( 1 1)-en-l6-oic acid4 WRS oxidized in quantitat'ive 
yield by  nz-chloroperoxybenaoic acid to the a-epoxide 
3.  When a dilute solution of the epoxide in nitro- 
methane5 was treated with 2 molar equiv of boron tri- 
fluoride etherate for 0.5 hr, tthe hydroxy lactone 4 (55% 
yield) x-as the only neutrral product, isolated. With 12 
equiv of reagent a 2 : 2 : 1  mixture (59% yield) of the 
8(14)-en-12-one 5, t'hc A7 isomer 6, and hydroxy ketone 
4 was obtained.6 Olefin 5 was rapidly isomerized by 
et,hanolic HC1 to tlhe a,p-unsat,urated lactone 7,7 
whereas olefin 6 mas recovered unchanged. 

The elab~rat~ion of a rosadiene derivative from liet>one 
6 was complet,ed sirnply by C-methylation of its 13- 
et'hylidene derivat8ive,s affording a single stereoisomer 
(8, 65% overall yield) ir, which t'he vinyl group could 
be assigned the p configuration from Eu(dpm)3-induced 
shifts in th.e nmr spectra of the derived (NaBH1) 12a 
and 32p alcohols. A correlation of these compounds 
wit'h rosenonolactone (1) t'o confirm t'he stereochemical 
assignments mas thwarted by comp1icat)ions arising 
from the labile vinyl group and an alternative sequence 
was therefore initiated. 

l\Iethoxycarbonylation (KaH, CH30CO2CH3) of 
ketone 6 followed by in, situ methylatmion (IIeI) gave a 
single stereoisomer (9, 80% yield) which was convert'ed 
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to its ethylene dithioacetal derivative (337, yield) 
under carefully controlled conditions (rigorously dried 
reagents, brief reaction times \+-ith recycling of re- 
covered ketone). Desulfurization (W2 Raney nickel) 
was accompanied by partial double-bond migration 
(3:2 mixture of A7 and As(14) olefins) but the triol 10 
could be obtained cleanly (40y0 yield) from hydrobora- 
tion of the mixture. Ketoaldehyde 11 from oxidation 
by excess Collins' reagent l o  reacted selectively with 
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methylenetriphenylphosphorarle to give isorosenono- 
lactone (2, 807, yield)" which, on equilibration in 
HC1-CCl,, gave a 1 : 1 mixture with rosenonolactone 
(1). Synthetic 1 was indistinguishable (melting point, 
mixture melting point, and tlc, ir, and nrnr spectra) 
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from an authentic sample.12 The surprisingly efficient 
lactonization-migration stepI3 is an intriguing aspect 
of this synt)hesis and is the subject of current investiga- 
tion. The utility of this approach in preparing further 
analogs of rosenonolactone, e.g., the llp-hydroxy 
derivative, Rosein 
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The Photoisomerizations of 
2-Methylphenylcyclopropanes. 

Isotope Effects arid Stereochemistry 

Summary: A deuterium-labeling study on 2,Z-di- 
methylphenylcyclopropane has resulted in the deter- 
mination 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. 

Xi?“: The photochemistry of phenylcyclopropanes has 
been the subject of intensive investigation 
In particular the isomerizations of 2-alkylphenylcyclo- 
propanes to  4-phenyl-l-b~t,enes~-~’ are of interest 
since they could represent an example of the allowed 
[,a, + .2,] concerted12 photochemical cycloaddition. 
Alternatively the r eahon  could proceed via preliminary 
opening to  a classical diradical (2) or a T cyclopropane- 
like13 intermediate (3) resulting from disrotatory or 
conrotatory opening of 1 n 3 h  subsequent hydrogen 
migration affording the observed product. A priori 
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one expects equivalent migration from cis- 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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C6H5Y 
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 cis-methyl group mould 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 c is-  and 
trans-2-methylphenylcyclopropane; however, this sys- 
tem is complicated by the fact that  the ground-state 
conformations and energies of the isomers differ 
~ignificantly’~ and photochemical cis -+ trans isomeriza- 
tion4 is so fast that i t  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 4,15 and this ratio is amenable 
to  mass spectroscopic analysis; Le.,  whereas 6 affords 
a normal tropylium ion at  m/e 91, the tropylium ion 
from 7 (C’IHBD) appears at  m/e 92. The 6 :7  ratio is 
obtained from the suitably corrected1G 7n/e 91/92 peak 
intensity ratio (H/D). As expected geometrical isom- 
erization (i.e., 4 + 5 )  is slower in this system than in 
the 2-methylphmylcyclopropanes and the experi- 
mental 6 :  7 ratios from 4 tvere obtained by determining 
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