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16-Oxoserratriol and 16-Oxolycoclavanol: Lycopodium Triterpenoids

By Y. Tsupa,* T. Fujimoro, and K. KIMPARA

(Showa College of Pharmaceutical Sciences, Setagaya-ku, Tokyo, Japan)

Summary The structures of two new triterpenoids,
16-oxoserratriol (obtained from L. serratum) and 16-oxo-
lycoclavanol (obtained from L. clavatum), are (Ia) and
(ITa), respectively.

TRITERPENOIDS of the 16-oxoserratene group occurring in
Lycopodium plants are easily characterizable spectro-
scopically by their conjugated ketone system,! and they
show negative o.r.d. peaks at 370—380 nm and seven C-Me
groups (or its equivalent) in an n.m.r. spectrum. Here we
report two further examples of this group of triols, 16-oxo-
serratriol (Ia), C,;0H,s0,, m.p. 294—298°, and 16-oxolyco-
clavanol (ITa), C;,H,;sO,, m.p. 328—333°. The latter was
isolated from L. clavatum (tentatively designated C,)? and
the former was recently isolated from L. serratum (in
addition to 16-oxoserratenediol' and the previously des-
cribed serratenediol®4 21l-episerratenediol,® serratriol,®
tohogenol 3.7 and tohogeninol’). They are well character-
ized as their acetates (Ib) m.p. 309—311°, and (IIb) m.p.
245—247°.1

The n.m.r. spectra of the acetates indicated that each

compound has an axial CHy-OAc group and two secondary
acetoxy-groups which in (Ib) are both equatorial and in
(ITb) both axial.

On reaction with 2,2-dimethoxypropane in NN-dimethyl-
formamide in the presence of toluene-p-sulphonic acid, (Ia)
easily formed an OO-isopropylidene derivative (Ic), m.p.
291—294°, while (ITa) gave, with some difficulty, an
analogous acetonide (IIc), m.p. 245—249. Their n.m.r.
spectra indicated that (Ic) has stereochemistry (A) and
(IIc) stereochemistry (B) as already discussed.2:® Jones
oxidation of these acetonides yielded, with simultaneous
loss of the isopropylidene functions, the same keto-
aldehyde (III), m.p. 255—257° from either compound,
thus proving that (Ia) and (IIa) are stereoisomeric at the
secondary hydroxy-groups. Sodium borohydride reduc-
tion of (III) regenerated (Ia) (identified as its acetate) in
almost quantitative yield as expected.

By continuously changing the solvent from CDCl; to
benzene in the n.m.r. measurements® on the acetates, two
methyl-group signals showed marked downfield shifts—in
(Ib) the methyls at 8§1:18 p.p.m. moved without separation

t All compounds described had satisfactory elemental analyses and ir., u.v., and n.m.r. spectra consistent with the structures

assigned.
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[A(CDCl,; — C¢H¢) —16-9 Hz] and in (IIb) the methyls at
1-23 p.p.m. shifted with an appreciable separation [A-
(CDCl, — C¢Hy) —16-4 and —7-0 Hz). These facts indi-
cate that the compounds are 16-oxo-14-enes, C-29 and
C-30 are methyl groups, and that the 21-OAc group of (Ib)
is equatorial [partial structure (C)] and that of (IIb) is
axial [partial structure (D).! Difference in the chemical
shifts of the 17-H signals of (Ib) and (IIb) also support this
conclusion; the peak at §2:18 p.p.m. for (Ib) supports a
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21-equatorial-OAc, and the peak at §2-52 p.p.m. for (IIb)
supports a 21-axial-OAc.! ’

We conclude that these triterpenoids are 16-oxoserrat-
14-en-3f3,21e,24-triol (Ia) and 16-oxoserrat-14-en-3u,218,-
24-triol (IIa), respectively.
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The structures have been confirmed by synthesis. On
oxidation with t-butyl chromate in benzene, serratriol
triacetate (Id) and lycoclavanol triacetate (IId) afforded
the corresponding 16-oxo-derivatives (Ib) and (IIb), in
approximately 20 and 159, vyields, respectively. The
identities of these compounds were confirmed by com-
parisons of m.p., tlc.,, ir., and n.m.r.
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