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The rhizomes of the Fern Polypodium vulgare are a

rich source of tetra- and pentacyclic triterpenoids. During

the extensive fractionation work, which led to the isolation
and characterization of cyclolaudenol and of its 4-demethyl
analogue', a minor component was separated in about 0.02%

yield, based on the dry rhizomes: in the chromatography of the
nonsaponifiable fraction of the petroleum ether extract on a
column of neutral alumina (act. II) petroleum ether eluted
first 9(11)-fernene® and 22-hopene®, then the new compound,

m.p. 268-270°,[c]7® + 47° (CHCls), which analyzed for CsoHso0.
It gave a negative test with tetranitromethane and did not show
carbonylic or hydroxylic bands in the IR. Reaction with hydrogen
chloride in ethanol transformed it into a heteroannular conju-
gated diene, m.p. 155-157°,[«]2° + 80° (CHCLs), Amx 245
(infl.), 252, 261 (infl.) mp (€ 19,700, 22,500, 15,000); its
NMR spectrum showed an AB quartet, consisting of two doublets
centered at 3.77 and 4.38 T (J=10 ¢/s), corresponding to two
adjacent protons on a double bond. The compound m.p. 268-270°
was recovered unchanged after 6-hr. reflux with LiAlH, in ether.
These data, and the absence of peaks that could be attributed
to pfotons on an oxirane ring in the NMR resonance spectrum,

pointed strong.y to a hindered tetrasubstituted epoxide.
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When the diene was hydrogenated in the presence of
platinum on charcoal, GLC and UV analysis showed that it was
rapidly transformed into an alkene, which changed more slowly
into a second alkene; the latter, which could not be hydrogena-
ted to the corresponding alkane, was identified as 17(21)-hopene
(hopene-I)(III)* by its GLC retention time and IR spectrum.

The identification of III and the physical data referred to
above pointed strongly to the formulation of the diene as
15,17(21)-hopadiene (II); the intermediate in the hydrogenation
has not yet been isolated in a pure sState, but it could be 16~
~hopene, formed by 1,4-addition of hydrogen to II, which would
isomerize slowly %o the more stable 17(21)~hopene in the presen-
ce of the catalyst.

Reaction of III with p-nitroperoxybenzoic acid in
chloroform produced in about 80% yield an epoxide, which was
found to be identical (m.p., IR, GLC) with the new compound
from Polypodium, a fact which demonstrated the structure of the
latter as a 17,2l-epoxyhopane (I). Although the stereochemistry
of the epoxide ring was not proved, it can be tentatively assu-
med that it is the ﬂ-epoxide, as peroxyacids usually attack
double bonds from the less hindered side®, which in the case
of III should be the P side, because of the presence of the &
axial methyl groups in C-18 and C-21.

. Transformations similar to that of I into II are known
for zeorinin and iso- ¥ -lupene epoxides®; furthermore, Tsuda
and Isobe’ recently described two compounds, to which they
attributed constitutions I and II, in connection with their
work on the structure elucidation of the fungal metabolite du-
stanin: the m.ps., UV and NMR data are very near to those we.
found for our compounds. Only the specifie rgtation given for

.

ITI is quite lower (+ 61l° instead of + 80°). We have found that
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the rearrangenent of I takes a different course if BFs-etherate
is used instead of hydrogen chloride: the main product is a
different diene, m.p. 167—168°,[d35° + 51°, A max237, 245, 255
mp (€ 20,300; 23,700; 154900), NMR: only one unresolved ole-
finic proton peak at 4.61 T ; a ketone, m.p. 266—272°,Ex]£°

+ 53°%, is also cbtained in 10% yield. The study of the constitu-~

tion of these two rearrangement compounds is under way.

.

The isolation of I from P.vulgare provides a further
example of the freguent occurence of triterpenoids with hopane
or rearranged .1opane skeletons in Ferns. PFurthermore, although
1,¢-cpoxides derived from pentacyclic triterrenoids had never
teen found in other plants, this is now the second case of such
a comround isolated from & Fern®.,
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