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SHIONONE is one of the constituents of Aster tataricus L. The struc- 

ture & has been proposed 1) for shionone on the basis of chemical degradations, 

as well as by means of biogenetic considerations. In the preceding communica- 

tion2), the nature of rings C and D has been clarified, and evidence leading to 

the structure 1 for ahionone has been presented. 

We now describe the conversion of friedelin (2) into methyl tetranor- 

ahionanoate (12). 

Friedelin (1) wae transformed into the known 18(19)-friedelene (2)3), 

which could be oxidized to the epoxy derivative (&tbP3'. Reduction of 18p, 

19p-epoxyfriedelane (4) 4, with Li-EtNH2-k-BuOH gave 19p-hydroxyfriedelane (1)5), 

C30H5206';, m.p. 208.5 - 209.5', JOH 3450 cm-l, NMR:%= 3.70 (lH, doublet, J = 6 

Hz, C- - 
I" E 

& H-C, in CDC13), [“1578 + 11’ (c = 1.9, in CHC13). Dehydration with 

phosphorus pentachloride afforded 18(19)-friedelene (1) in good yield 7) , confirm- 

ing that no skeletal rearrangement had occurred in the reduction of 4 to give 2. 

The location of the hydroxyl group at Cl9 (not at C18) of 2 is deduced from the 

NMR data. The oxidation of 2 with Jones' reagent yielded 19-oxofriedelane (6)8), 

C30H500, M+ 426, m.p. 235', VCIO 1685 cm" 9), NMR: 6 - 2.20 (lH, singlet, in 

CDC13), ORD and CD: positive Cotton curves. This ketone (61, when treated with ' 

lithium aluminum hydride, furnished 19d-hydroxyfriedelane (2) 10) , C30H520, m-p. 

233-234', ti0H 3750 cm-l, NMFt: 6 - 3.78 (lH, doublet, J = 8 Hz, in CDC13), cd1578 
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+ -17’ (E = 1.0, in CHC13:. Ketone 6, however, was recovered unchanged from the 

following reactions: Baeyer-Villiger and Schmidt reactions, oximation, enol-ace- 

tylation, enol-benzoylation and alkaline oxidation with potassium permanganate. 

19-Oxofriedelare (61, in AcOH-H20 (9 : 11, was heated under reflux and 

was irradiated under a nitrogen atmosphere using a 100 W mercury lamp. The mix- 

ture, after separation by column chromatography (SiO2 and then Si02-AgN031, gave 

an unsaturated hydrocarbcn (g)ll) , m.p. 115 - 1170, M+ 398, NMR: 6 = 5.18 (lH, 

broad singlet, in CDC13), and an unidentified carboxylic acid. The hydrocarbon 

(8) was identical (IR, NpR, GLC, TLC and mass spectrometry) with norshionene (l-l), 

C29H50, M+ 398, m.p. 120 - 121°, IR: 835 cm-', NMR: $- 5.18 (lH, broad singlet, 

in CDC13), synthesized from shionone (IJ via methyl trinorshionanoate (2)'). 

The presence of iso-norshionene (I&?) (IR: 885 cm-') together with norshionene 

(11) was noted in the hydrocarbon mixture (lo) obtained byGrignard reaction on 

2, followed by dehydration. The separation of 11 from the mixture (l0) was - 

carried out by chromatography on Si02-AgN03. 

Furthermore, the unsaturated hydrocarbon (S) was oxidised (Cr03-AcOH- 

H20) to give after methylation methyl tetranorshionanoate (l.J), C27H4602, M+ 402, 

q .p. 123.5 - 124', M],,, + 3' (2 = 1.4, in CHC13), identical (m.p. and mixed 

m.p., c&3578, IR, NMR, GIG, TLC and mass spectrometry) with the authentic sample 

obtained from methyl trinorshionanoate (2) by the Barbier-Wieland procedure 1) . 

The same ester (lJ) was also formed on methylation of an acidic fraction obtained 

.by oxidation of hydrocarbon mixture (lo). 

Photochemical cleavage of cycloallcanones yields a ketene or an unsatu- 

rated aldehyde, following mechanism " A " 12). In the presence of water, this 

ketene gives a saturated carboxylic acid 12). Irradiation of steroids with an 

angular aldehyde group results in decarbonylation, to yield the corresponding 

norsteroids13). The formation of norshionene (11) from 6 could be interpreted 

by the mechanism R A' n. An acyl radical formed by irradiation of 6 abstracts 

a hydrogen at C21 to yield an unsaturated aldehyde. Subsequent decarbonylation 

would lead to 2. An alternative explanation which involves the direct decar- 

bonylation accompanied by migration of a hydrogen to form z would also be appli- 

cable. 
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The transformation of friedelin (2) into methyl tetranorshionanoate (u) 

was thus achieved. Together with evidence described in the preceding communica- 

tion, the above correlation now established between friedelin and shionone leads 

unambiguously to the structure and stereochemistry of shionone I&). The struc- 

ture 1 of shionone is entirely in agreement with the modern biogenetical theory 14) 

of higher terpenoids, which was in fact used to derive it initially I). 

Mechanism A: 

Mechanirm A’ : 
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