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The rhizone of the fern Polyvpodium vulgare is particu-

leyly rich in triterpenocids.'’® Durins the work that led to the
isolavion of the two wain constituents of the triterpene alcohol

siure of this fern, 31-norcyclolaudenol (I) and cyclolaudenol

Vet we observed that, while it was relatively easy to separate
rrow 11 by chromategraphy on alunina, the products thus obtained
often had oor nelting points, and were very difficult to isolate
in o coupletely pure state. CGLC of thelr trimethylesilyl ethers

t such inpure prcoducts cach contained a second consti-~

snoved
tuent, with lower rctention time (Compounds 4 and B). When the
bensootes of these rirtures were subJected to ozonolysis, while
the derivevives of T and II were trensformed inso the corresmhon-

dirg 26-nor-25-ketones, the benzoates of A and B viere rceccovered

uvnchenged, ond easily separatved: frow the nor-lictones by chromato-
sraphy on clunina. Therefore, 2s A and 3 do not contain double
bonds, o uore sinple rethod for their separction from I and IX
was found in the chronstogsraphy of the benzoates over AgC;-im-
preguated silica, ® from which the essers of A and B were cluted

by 29 benzene in petroleun ether nuch carlier than the deriveiives

° Dedicated to Prof. Remo de Fazi on his 75tﬂ birthday.
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o I and II.
The mess gspectrun of A, which conteined wore then 9C si-

solecular

gnificent peaks and over 3C netastavle veclks,
welght of 414, which confiimed the formula C,.iisoC, deduced from
elemental analysis. The origin of & part of the metastable transi-

tions could be deterwmined unequivocally with the a2id o the compu-

ter prograr, * and the following puriial fragmentation scheme could
be written:
341 €22 /e 396 a2V 11 113 ./ 281
24 "—ﬁ"‘—' /e 9 4———— T?l//e 414 ——a"—"../ e <03
m* | -CH, ¥ l— Cila
N ~1,0 o ,
n/e 381 -l /e 399

The m/e 3C1 don rust contuin an oxygen aton, since it loses a mole-
cule of water, leading to the n/e 283 ion. Since the molecular ion
containg only one oxygen ator, the rn/e 113 radicel, lost when the
ii/e 301 ic feormed, does not contain the heteroavon, and can there-
fore be only CgH,,. This woints stron_ly 1o & cholesterol type ol
side-chain. Conpound B gave 17" 428 (Caoiis2C) and a rather sicilaz
fregnentation pattern.

The IR spectra of A ond 3 were almost superimposable on
those of I and II, respectively, except for the absence of the =Cl,
bands at 6.10 and 11.22 P High-Tield AD guarsets (J = 4 c/s)
the NIIR spectra of the benwoates of A and 3 were attributed to 7

protons on cyclopropane rings; tha doublets were veospectiv

9.80 and 9.55 T fer A, und et 9.63 vnd .40 T for D, a fac

indiented that probably A had one snd 2 two methiyl grouns on U-4.

A !

It was concluded that A and B corresonded respectively to sterucitu-

1 -

res III (3l-noreyclosrtancl} and IV (cyclonrtanocl). In o recant po-

per, Audier, Beugelmuns ond Jas® discuss the nass speetrs of severol

9,19~cyclolanostane deriviotives, including that o cyclourtanol,
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and incicote four types of characteristic fragmentation peaks.
Our data 2re in agreement with their findings: a peak at m/e
288, which corresponds to the loss of ring A and C-6 or C-19,
is vresent in both III and IV; the same applies to the chara-
cteristic w/e 341 peak, which apparently esrises from the loss
of H,0 and C,4, from ring A. The peak at (2-18)-43, which is
present in the spectrum of IV and in that of several other 4,4-
~direthyl derivatives,® is of extremely low intensity in the
nass spectrum of III (%<& ,,~0.05).

The data in Table I show a rither good concordance be-
tween the m.ps. and specific rotetions of compound B and those
given in the literature for IV. The identification was completed
by a direct comparison with an authentic samnle of cycloartanol,
obtained by catalytic reduction of cycloartenol.® Cycloartanol
has been previously found in nature only as a minor constituent
of rice-bran oil.’

Conpound III, which had ncever before been isolated from
2 natural scurce, has been obtained as an intermediate in the
structure detvermination of cycloeucalenol.® The fit between the
data for our compound A and those in the literature for III (see
Table II) was not too good, particularly in the specific rotations
of the alcohol and the benzoate; this induced us to repeat the
degradation of cycloeucalenol to III. The products that were obtai-
ned in this way, turned out to be perfectly identical with those
prepared from P.vulgsare. The difference in the literature data
may have been due to the difficulty in the purification of the
intermediate nor-ketone VI, which is obtained by ozonolysis in
rather low yield: also for this compound we found a very different
specific rotation (Table II), and in order to verify its purity
we also prepared it, inr much better yield, by lead tetraacetate

cleavage of the mixture of 24-epimeric triols (VII), m.p.176~180°,
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DXJD + 42°, obicined from cycloeucalenol acetate (V) with 0s0,.
The keto alechol VIII, n.n. 116-113°, Ea]D + 47°, thus obtained,
vias acetylated to VI, which was identical in m.p. and specific
rotation with our ozconolysis product.
TABLE T
Physical constants of cycloartanol (IV) and derivetives

From P.vulgmpre

————
. . Literature (Compound 2B)
Compound

Li. D DX]D MeDo BZ]D

3 -on” 99° +50° 101-2° +51°
3 ~ocetate” 130-2° +59° 13:0-2° +61°

b

3 -benzoate 137-8°(149°) +66° 136-8°(149°) +69°
3—ketonea 11¢° +24° 11¢° +23°

All speciiic rototion in CilCl;.
2) H.R.Bentley, J.A.ilenry, 2.5.Irvine c¢cnd P,3.5pring, J.Cheu.Soc.,
1953, 3673; b) Sece ref.b6.

T&3LZ II

Physical constonts of 3l-norcyclocrtanol (III) and derivatives

From eycloeucalenol Trom P.vulg
Literature Present work (Cowpound )
Compound Ti.p. Ey]D n.p. Eﬁ]D M. p. EX]D
3 -OH" 126-7°  +33°  128-32° 448° 128-32° 4+4C°
3 ~zcetate’ GB-1CC°  +57° - - 97-9° 4040
3 —benzoateb 121-2° +31° 121-4° +72° 122-4° +71°
3-ketone” 1¢9° +55° ~ - 104-6°  +57°
24-0%0-3 —ncetate”  §7-8°  +35° §5-7°  +64° - -

All specific rotation in CHCL,.
a) See ref.8; v) J.8.G.Cox, 7.E.King and T7.J.KXing, J.Cheu.Socc.,
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The isolation from the same plant of I, II, III and
IV is of interest, as they could constitute metabolic interme-
diates of two different pathways for the transformation of a
conmon precursor, probably cycloartenol,® into steroid compounds.
Work is under way for the identification of several other ninor
alcoholic constituents, which have been detected by GLC in the
same extract, with the hope of identifying other possible inter-

mediates of these pathways.

We thank the Consiglio FWazionale delle Ricerche for fi-
. - N LI o
nancial support, Prof. D.Arigoni (Zurich) for a sanple of cycloor-

tenol and Prof. W.Cocker (Dublin) for a sample of cyclocucalenol.

REFERINCES

1) G.Berti, F.Bottari, B.lacchia, A.larsili, G.Ourisson and Ii.

Piotrowska, Bull.soc,chim,France, 1964, 2359,

2) G.Berti, F.Bottari, A.Marsili and I.lorelli, Tetrahedron
Letters, 1966,979.
3) A.S.Gupta and Sukh Dev, J.Chrowatoszraphy, 12,189(1963).

4) A.¥Mandelbaum, Israel J.Chem., in press.

5) H.3Z.Audier, R.Beugelmans and B.C.Das, Tetrabcdron Letters,
1966,4341.

6) D.H.R.Barton, J.Chem.Soc., 1951,1444.

7) M.Shimizu and G.Chta, Chem.Pharm.Bull. (Tokyo), 8,108(1960) .

8) J.8.G.Cox, T.2.Xing and T.J.King, J.Chem.Soc., 1956,1384.

9) P.Benveniste, L.Zirth and 3.0urisson, Phytochemistry, 5,45(1386)




