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During a study of constituents of the fern Adiantum 

venustum Don conducted at Aligarh it was found that the plant 

contains a new triterpenoid compound. The same compound had 

been obtained in Pisa from Adiantum capillus-Veneris L., but 

had not been investigated because of the very small amount 

that was available. On isolation of somewhat larger amounts 

in Aligarh a joint study lea to the identification of the 

compound as 21-hydroxy-30-norhopan-22-one (21-hydroxyadiantone, 

The compound was isolated from the petroleum ether 

extract of Adiantum venustum, which also contains a large 

excess od adiantone (1) and traces of 3-filicene (2,3). It 

crystallizes out from the extract, on concentration and cooling, 

along with adiantone, and is freed from the latter by taking 

advantage of its sparing solubility in benzene. It pras further 

purified by repeated crystallization from benzene-chloroform 

and finally recrystallized from pyridine-dioxane. It has m.p. 

281-284O (sec.) and gives a positive Cotton effect curve, 
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a = +18O, [4] +1490°, [c)] -280° (dioxane). Elemental 
303 10s 

analysis pointed to the formula CPOH,(IOI, which was confirmed 

by mass spectroscopy: molecular peak at m/e 428; strong base 

peak at m/e 191, due to the C,,Hzs+ fragment usually found in 

pentacyclic triterpenoide having no oxigen or double bonds in 

ringa A, B and C (4). IR bands at 2.93 anti 5.90 p showed that 

the two oxygen atoms are present as a hydroxyl and a carbonyl 

group. The fact that the compound was not oxidized by Jones' 

reagent pointed to a tertiary hydroxyl group. Reduction of I 

with LiAlH, gave a dial (II), m.p. 260-264O , [ql +33' (CHCIS 

which reacted with lead tetraacetate at room temperature to 

form a ketone, m.p. 170-175' , [dx’ -21° (CHCl,); this was 

transformed by KOH in ethanol into an isomeric ketone, m.p. 

238-240° t [fq’ +145' (CHCl,). The two ketones were identified 

as the 17pH- and 17d H-bisnorketonee III and IV (1,5) by 

comparison of the IR spectra with those of authentic samples. 

The ketone IV was also obtained as the product of a Baeyer- 

-Villiger oxidation of I with p-nitroperoxybenzoic acid and 

trifluoroacetic acid in chloroform. 

The reaction of I with methylmagnesium iodide led 

to the diol V, m.p. 268-273O 9 [cq” +2?(CHCl,). V was 

dehydrated by POCl, in pyridine to a mixture of conjugated 

dienes, which was isomeriaed by HCl in ethanol to a different 

mixture, in which 15,17(21)-hopadiene (VI) (6) was the major 

component, as shown by GLC and IR spectrum. 

The reaction of I with POCl, in pyridine took an 

unusual course: it gave, beaide other products, about 30% of 

the enyne VII, m.p. 230-235', I&]" +117' (CHCl,),h max 

(cyclohexane) 237 7 (& 
D 

= 13,000); the acetylenic group was 

Clearly evidenced by sharp bands at 3.04 and 4.80 p in the IR 

and a one-proton singlet at 3.02 6 in the NMR spectrum; no 

ethylenic proton peaks appearedin the RMR spectrum. The 
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reaction probably involves a dehydration, formation of the 

chlorodiene VIII, followed by dehydrochlorination to give VII. 

This hypothesis was confirmed by the isolation in about 10% 

yield from the reaction mixture of I with POCl, of compound 

VIII, m.p. 192-195° , [+Xx” +46' (CHC1,),hmax 246 9 (5 = 

= ll,OOO), strong band at 11.2 p (>C=CH*). Catalytic reduction 

of VII over Adams Pt in cyclohexane-acetic acid, gave the 

olefin IX, m.p. 166-16g", which was also prepared by refluxing 

adiantol (X) (7) with benzoyl chloride. 

The ketol I is transformed by reflux with KOH in 

ethanol, or with acetic anhydride, into a mixture of isomeric 

ketols, m.p. 280-290°, which does not show the CH,CO peak in 

the NMR spectrum. Althoughthis reaction has not yet been 

investigated further, because of lack of starting material, 

it very probably involves a ring enlargement reaction to XI or 

XII, similar to those which lead from 17-hydroxypregnane-20-ones 

to D-homosteroids (8). 

The peculiar degradation of the hopane to the JO- 

-norhopane skeleton appears to be characteristic of ferns of 

the Adiqntum genus: beside the isolation of I from A. Venustum 

and A. capillus-Veneris, adiantone has been found in the same 

two species, and also in A. pedatum and A. monochlamys (g), 

but so far in no species of any other genus. 

We thank Professor Ludwig Bauer (Chicago) for the 

mass spectrum of I and Dr. G. Ceccarelli (Pisa) for the NMR 

spectra. The work of the Italian group was supported by the 

Consiglio Nazionale delle Ricerche. 
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