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BIOMIMETIC CONVERSION OF EPOXYGERMACRENE-D TO A NOVEL SESQUITERPENE OF THE PLANT TORILIS JAPONICA DC.
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Epoxygermacrene-D was treated with basic alumina to afford a new type of
sesquiterpene, whose stereostructure was determined on the basis of its spectral
data coupled with an X-ray crystallographic analysis of the corresponding ketone

produced on CrO3 oxidation.

In the Tight of sesquiterpene biosyntheses, we reported the biomimetic reactions of germacrones
and epoxygermacrones affording a number of sesquiterpenes with new carbon ske]eton,1 although some
of them have not yet been found in nature. In the present paper, we wish to describe biomimetic
reaction of epoxygermacrene-D {l) with basic alumina, affording a biogenetically interesting

sesquiterpene (2), which has been recently isolated from the plant Torilis japonica DC. (Japanese
3

name, "Yabujirami"),2 in addition to the known periplanone-A-type compound.
A solution of epoxygermacrene-D Ql) in hexane was adsorbed on basic alumina [Nakarai Chemicals,
300 mesh] at room temperature for 2.5 h, and then eluted with successively with hexane, hexane - Et20
(1 :1) and AcOEt.3 The AcOEt fraction was directly acetylated with Ac20 - pyridine (room temp.,
overm'ght),4 and then purified by a combination of column chromatography [1) Mallinckrodt 100 mesh,

CHCI3; 2) 10% AgNO, - Si02, hexane - benzene (5 : 1)] and preparative TLC [10% AgNO3 - 5102, hexane -

3
benzene (3 : 1)] to afford a tricyclic sesquiterpene with one AcO group gizs in ca. 11% overall yield,
which was readily converted into the original hydroxy compound (32,6 in almost quantitative yield, on
hydrolysis with 1% methanolic KOH (room temp., overnight).
jLas a colorless oil: C]5H240 [m/e 220(M+)]; )%ax (film) 3350br., 3080, 1665 and 885 cm'l;

TH NMR (CDCT4): 50.52(1H, br.s), 0.80(3H, s), 0.94(6H, s),” 3.48(1H, dd,
J= 5, 11Hz) and 4.78(2H, br.s); 13C NYR (CDC1,): $13.8(q), 21.7(q), 21.7
(q), 24.4(d), 24.6(d), 31.1(t), 32.3(d), 34.0(t), 42.7(t), 48.5(d), 57.7

(d), 59.0(s), 77.2(d), 105.4(t) and 145.7(s).
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Scheme 1. Formation process of the tricyclic sesquiterpene (2)
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C NMR spectra of,g indicate the presence of three Me groups (50.80 and 0.94),

The 'H and 13

one secondary OH group ($3.48 and 77.2) and one exocyclic double bond (§4.78, 105.4 and 145.7).
This compound Qg) was subjected to oxidation using CrO3 - pyridine (room temp., 5 h) to afford

the corresponding ketone gﬁ)s [mp 94 - 95 °C (from hexane - Et20); C]5H220 (m/e 218(M+))], in

ca. 50% yield, whose stereostructure was directly determined by means of an X-ray crystallographic
analysis, as follows.

CRYSTAL DATA: 0, MW 218.3, monoclinic, P2]/c, a=11.457(2), b = 10.402(2), c = 11.022(2) A,

C15M22
6 =91.06(2)°, Z = 4, U = 1313.4(4) 53, Dx= 1.70 g.cm'3, Do= 1.10 g-cm'3.
A total of 1102 non-zero independent reflections with 26 <50° was measured on a Rigaku-
automated four-circle diffractometer using 2@ -w scan technique and graphite monochromated Mo K
radiation. The structure was solved by direct method usnig MULTAN program.9 Block-diagonal least-
squares refinements with anisotropic nonhydrogen atoms and isotropic hydrogens reduced R to 0.045.]0
The figure is a computer generated ORTEP drawing of the molecule (50% ellipsoids). Accordingly,

Fig. A computer generated ORTEP drawing of the molecule 4

the stereostructure of the tricyclic sesquiterpene must be represented by 2, in which the carbinyl
proton at C]-position is in an axial configuration, as judged from its 1H NMR signal at 53.48(1H,
dd, J = 5, 11Hz).

As shown in Scheme 1,‘3 may be directly produced from epoxygermacrene-D (1) and, biogenetically,

~

we can not rule out a possibility, in which g{is a plausible intermediate of the oppositol-type
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compound such as 5 produced on acid-catalyzed cyclization of 1,]] although its acetate (3) is
~ ~ N

quite stable to such acids as 80% aq.AcOH, AcOH - H2304, BF3 etherate and A1C13 in Et20. We

further examined some chemical properties of the acetate (3), as follows.

When ozonized in MeOH at -78 °C and then decomposed with Mezs, §“was readily converted into

12 in 90% yield, which was further treated with 1% methanolic

the corresponding acetoxy ketone {g)
KOH (room temp., 5 h) and then with Ac20 - pyridine (room temp., overnight) to afford a stable
epimer gz)]3 of,gflggfg4 in 54% overall yield. This epimer seems to be converted into axiso-
nitrile-1."2

Further studies on chemical conversion of E/into oppositol- and axisonitrile-type sesqui-

terpenes are in progress.

AcO R
H ﬁ H
(o]
(3) (4) (6) (7) R = Ac
N A ~ A
(8) R=H
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