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SELINANE-TYPE SESQUITERPENES. ACOLAMONE AND ISOACOLAMONE

Masatake NIWA, Atsuko NISHIYAMA, Masanobu IGUCHI, and Shosuke YAMAMURA*

Faculty of Pharmacy, Meijo University, Showa-ku, Nagoya, Japan

Isolation of two new selinane-type sesquiterpenes, named
acolamone (II) and isoacolamone (III), 1s described and their
structures have also been elucidated in connection with the base
catalyzed cyclization of an epoxygermacrone (IV), which has been
derived from preisocalamendiol, leading to the formation of a

selinane-type /,(-unsaturated ketone (V).

Recently, several new sesquiterpenes have been isolated from the rhizomes

1,2 From a

of Acorus calamus I (Japanese name "Shyobu") growing in Japan.
biogenetic polint of view, most of them must be directly derived from a plausible
germacrone-type precursor (I).l We further examined sesquiterpenic components

of the same plant and could isolate two new selinane-type compounds which may be
directly formed from I.

The sliced raw rhizomes of Acorus calamus L were pluverlzed with a mixer
and immersed in n-hexane (room temp., 2 weeks), and then filtered. The filtrates
were concentrated under reduced pressure below 35° to leave a brown residue (in
ca. 13% yleld), which was chromatographed on silica gel (Katayama Chemicals
Ltd., 100 - 200 mesh).3 Elution with pet.ether - ether (9 : 1) gave the sesqui-
terpenic fraction, which was rechromatographed on silica gel (Kanto Chemicals
Ltd., 100 - 200 mesh) and eluted with n-hexane - benzene (1 : 1) to give
acolamone (II) and isoacolamone (III) in each ca. 1.6% yield (from the n-hexane

4 Their physical properties are described below.

extracts).
Acolamone (II): CysHpu0 (m/e 220 (M*)), relative retention 2.705° Y pax(film)
1715 and 1645em™; §(CDCl3) 0.76 (3H, s), 0.87 (3H, 4, J= 6.5Hz),

0.90 (3H, 4, J= 6.5Hz), 2.90 (1H, s), 5.00 (1H, br.s) and
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5.95ppm (1H, br.s).

Isoacolamone (III): C15H240 (m/e 220 (M*)), relative retention 2.30; \)max(film)
1715 and 1645cm™l; $(CDC13) 0.74 (3H, s), 0.89 (3H, d, J= 6.3Hz),
0.93 (3H, 4, J= 6.3Hz), 1.76 (3H, 4, J= 1.8Hz), 3.10 (1H, br.s)
and 5.42ppm (1H, br.s).

In the comparison of NMR spectra between II and III, the former has two
protons attached to an exocyclic double bond (5 5.00 (1H, br.s) and 5.95ppm (1H,
br.s)), whereas III has one proton and the methyl group, both of which are
attached to a trisubstituted double bond (g 5.42 (1H, br.s) and 1.76ppm (3H, 4,
J= 1.8Hz)). The remaining signals are almost identical in both compounds.
Accordingly, these two sesquiterpenes are regarded as double bond isomers. In
fact, when heated in a sealed tube (190°, 5hr), II afforded a mixture of two
«,B -unsaturated ketones (V (relative retention 2.30) and VI (relative retention
2-79)).6 whose spectral data were fairly close to each other, in 60 and 27%
yields, respectively. The same result was also obtained in the case of III. 1In
connection with a blogenetic type reaction of the epoxygermacrone (IV) the
compound (V) was synthesized from IV as follows. When treated with t-BuOK -
t-BuOH (room temp., 2hr) under nitrogen, IV has been known to afford a selinane-
type compound (VII) in high yield.7 Further treatment of VII with mesyl chloride
- pyridine (room temp., 2hr) afforded a mesylate (VIII) (m/e 218 (M*- 96); £3.07
(3H, s) and 4.21ppm (1H, t, J= 7.5HZ)) in quantitative yield. Furthermore,

VIII reacted with Nal in methyl ethyl ketone (under reflux, 15hr) under nitrogen
to give the corresponding iodide (IX) (m/e 346 (M%) and 219 (M*- 127)) in ca.
30% yield. 1IX was further heated with n-Bu3SnH in toluene under reflux for 4hr
(under nitrogen) to afford an expected reduction product in ca. 95% yield, which
was completely identical with V in respect of GLC and IR spectrum. Recently, V
has also been formed from ajanol.

Finally, stereostructures of these two selinane-type sesquiterpenes are
discussed below. The ORD curve of acolamone showed a weak positive Cotton

effect ((§] §25nm+93(102' [¢]280nm-¢x1102, A= +13), whereas that of isoacolamone

had a weak negative Cotton effect ((¢]%14nm-16x 102. (¢)583nm+fx 102, A= -17).9
However, the dihydro-compound (X) (relatvie retention 2.32; m/e 222 (%)

Vmax(fllm) 1?15cm'1), which was easily obtained from II as well as from IIT

P

(H2/PtO2 in EtOAc), had a positive Cotton effect in its ORD curve ((?)Blznm
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+193<102. (?Jz7unm-ljx‘102. A= +32),1° indicating that acolamone and isoacolamone
should have the stereostructures (II) and (III), respectively. Structurally,
the former is regarded as the higher oxidation substance of junenol (XI).ll' 12
At present, it 1s not clear whether two selinane-type sesquiterpenes (II and III)
are directly formed from I enzymatically or nonenzymatically in vivo. However,
the isolation of these sesquiterpenes strongly suggests the occurrence of the
plausible germacrone-type precursor (I) in the plant.

The authors thank Professor Y. Hirata, Nagoya University, for his suggest-
ions. They are also indebted to Mr. B. Eziri, Toyoda-shi, Aichi-ken, for
collection of the plant. This work was supported in part by grants from the

Ministry of Education.
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