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!lhe rhi::or2c of the fern To1y:~odiur.l vulgare is particu- 

l:-.ely rich in triterpenoids.lYe Duxin; the >:rork that led to the 

i:,ola-tion of the tno l-lair, constituents of the triterpene alcohol 

fzi:,_'bvre of this fern, 31-norcycloluudenol (I) and c~cloloudenol 

(II),' ?x observed that, I-while it m.9 relatively easy to separate 

I fi.oi.> II b:_ chromtcgraplly on aluiinz, the products thus obtained 

o"-t_*~Tl h..d ; OOi' x.?el-ting points, and ':~ere veq' difyicult to isolate 

i~r, :L co: ;lletel~- Y ,:ure state. Z-L-1; oC their trilxcthylsilyl ethers 

sllo;:ed th::c suc!l ir:pure :goducts each contained a second consti- 

-6UeiYt, \-/i-i-h loiier reten tion tirx (Co:i?pounds X and 2) . ‘Then the 

beiq.zoZt_‘s 0; 1‘ tpLe s e 1 :i;r'gLl,iy s !:ere subjected to ozonolysis, %ile 

-tllz deliv:, yj vc s oi I xti Ii ::ere -tr-:-nsI'o~~zd into thz cosrcs-,ori- 

dir!; 2G-~oY-Z?~-ketones, t!x bonzoatcs 0:: ii and 2 !iere recovered 

unch nl;'eci, md easily selxrated* fro!.: the nor-l_;,;tones by chror.!ato- 

;ra,)hy on r!luzinn. Therefore, es A and 3 cio not coa-tcin double 

bonds, a !:ore s ir.iple rethod for their separati.on fror.! I and II 

ems found ii7 the chron~togayh; of tlic bcnzoates over A;;TC,-ir:- 

pre3xLted silica, 3 frorl which the esters of A and 2 I-:ere elutcd 

by 2'/1 bcncene in petroleur.1 ether cuch earlier than the derivctivcs 

' Dedicated to Prof. Rerlo de Fazi on his 75 
th 

birthday. 
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and inii.cr:-te fOLlY types of characteri:;tic frnGmentation peaks. 

Cur data CYC in ai;reemcnt with their findings: a peak at n?/e 

288, !ilhich COrrespGndS tG the loss Gf ring A and C-6 or C-19, 

is ljresent in both III and IV; the sme applies tG the chara- 

cteristic iq'e 341 peak, which apparently arises Proi: the loss 

of Ii20 and C,:I, from ring A. The peak at (b&18)-43, which is 

present in the spectrum 0-r IV and in that of several other 4,4- 

-diclethyl derivatives,' is of extremely low intensity in the 

r.mss spectrum of III ($L,,-C.05). 

The data in Table I shove a r:.ther good concordance be- 

trieen the r.2.s. and s;)ecific rotations of compound E and those 

given in the literature for IV. The identification ::as comlAeted 

by a direct cor.l:~crison !-;ith an auther?tic sar-,$e of cycloartenol, 

obtained by catalytic reduction of cycloartenol.' Cycloartanol 

has been previously found in nature only as a r.linGr constituent 

Of rice-bran Gil.? 

CGnyOLXld III, ,which had never before been isolated from 

a ix-cur61 source, has been obtained as an intermediate in the 

structure deteruination of cycloeucalenol.' The fit bctvceen the 

data for our compound d and those in the literature for III (see 

Table II) \VaS 11Gt tG0 ZOGd, particularly in the specific rotations 

01 the alcohol and the bensoate; this induced us to repeat the 

de&radation of cycloeucalenol to III. The products that were obtai- 

ned in this nay, turned out to be perfectly identical with those 

prepared fron P.vul~re. The difference in the literature data 

lnay 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 ne found a Very different 

specific rotation (Table II), and in order to verify its purity 

we also prepared it, in much better yield, by lead tctraacetate 

cleavage of the mixture of 24-epirJeric trials (VII), ri1.7~176-1e0~, 
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[a& + 42'7 cbkined from cgclocuc~~lcnol acetate (V) vi~;i USC', . 

Th~2 lieto alcohol ViII, IL.?. 110-113", C&ID + 4.7', thus obtained, 

\-ias acetglrted to VI, ;;:llich 1;~~s iGexticz1 in 1.1.;:. 2nd sLjaciY1c 

roto-iion riith our ozonoi;~sis >rodiict. 

Physics1 coni:tonts of cyclo:_rtz.nol (IV) 31111 derimtivas 

3on P.vul,prc 

3 -tlcLAtate 
3 

13X?* +59O 13C-20 +61° 

3 -bcnzoatc 
b 

137-6"(149°) +66O 136-60(149") +69 o 

j-kc~tolle 
a 

llGO +24' llCO +230 

All spacii'ic roktion in GICl,. 
2) ;I.R.Scntleg, ;.d.IIeilrr, I).S.Irvine cnc: Y.d.Spring, J.Che:,l.Soc., 

&9L3,3673; b) See rzf.6. 

Cccpound 

3 -CHa 126-70 +3;o 128-32O +48O 

3 -ccctatcc 9&-ILC0 +57O - - 

3 -benzonteb 121-?O +91° 121-40 +720 

3-l;etoneb lql" +55O 

24-0x0-3 -ccetnte' 97-GQ +35O 95-70 +64O 

All specific rotation in C:TC13. 

1z8-:2° +f;S O 

97-go +is" 

122-4' +71° 

lG4-6O +57o 

) See ref.8; S) J.S.G.Cox, ?.E.Ilin,c and 'I.J.King, J.Che~?.Soc., 
&, 514. 
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The isolation from the same plant ol I, II, III and 

IV is of interest, as they could constitute metabolic interme- 

diates of two different pathways for the transformation of a 

common precursor, probably.cycloartenol,' into steroid compounds. 

Work is under way for the identification of several other minor 

alcoholic constituents, which have been detected by GLC in the 

same extract, with the hope of identifying other possible inter- 

mediates of these pathways. 

Ye thank the Consiglio Bazionale delle Xcerche -i^or li- 

nancial suLlport, Prof. D.Arigoni (Z&ich) for a sample of cu~clcar- 

ten01 and Prof. YJ.Cocker (Dublin) for a sample of c~cloeucalenol. 
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