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The structure of inflexin isolated from the leaves of Isodon inflexus

has been determined as 1 by spectroscopic and chemical methods.
Inflexin exhibits cytotoxicity, insect antifeedant and other bioactive
properties.

Chemical examinations of Isodon species have produced a number of biological

1

active ent-kaurenoids. In this communication we report the structure of inflexin

isolated from the dry leaves of Isodon inflexus (Labiatae) in 0.0003% yield.
Inflexin possesses in vitro cytotoxicity (KB),2 inhibitory activity on the res-

3

piratory reactions of mitochondria from rat liver,~ and specific toxicity to the

Lepidoptera larvae.4

We propose ent-kaurene structure 1 for inflexin, which has the following
physical properties, C24H3207 (CI/MS in isobutane and elemental analysis), m.p. 203-
205°C, [a]]1)9 -47° (c=1.0, EtOH), uv (EtOH) 238 nm (e 8020), ir (CHCl;) 3360 (hydroxyl),
1720 and 1260 (acetate), and 1690 and 1640 c:m'1 (5-membered ring ketone conj. with
exocyclic methylene). The cmr data of inflexin, as summarized in 1, showed the
presence of three methyls, two acetoxyls, four methylenes, six methines, three tetra-
substituted carbons, two olefinic carbons, and four carbonyl carbons.

The above data and two broad singlets at 5.94 and 5.34 ppm in the pmr spectrum
(100 MHz) suggest that inflexin has 15-oxo-16-kaurene skeleton which is typical of
Isodon diterpenes.6 Spindecoupling of 17-H's in 1 established the location of the
13-H multiplet at 3.10 ppm, which was also coupled to the two geminal protons at 2.30

(140-H, dd, 12 and 1 Hz) and 1.54 ppm (148-H, dd, 12 and 5 Hz). The 7a- and 78-H's
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appeared at 3.10 and 1.80 ppm, respectively , with a Jgem of 12 Hz, which indicated
that they were adjacent to a carbonyl group. The appearance of the 7a-H signal
in the lower field is accounted for by the deshielding effect of the 6-one. Irra-
diation of the 7a-H signal sharpened the 58-H peak (br s at 2.68 ppm).

The uncommonly low chemical shift of la-H (5.95 ppm, t, 3 Hz) can be rationalized
by the deshielding effect of the 1lla-hydroxyl group. The lla-hydroxyl configuration
is corroborated by the presence of J values for the 118-H peak (10 and 6 Hz, and no

7 This stereochemical relationship

coupling between 118-H and 128-H) at 3.94 ppm.
was further supported as follows. Dihydroinflexin g8 prepared by catalytic hydrogena-
tion of 1, upon oxidation with Jones' reagent yielded the 6,11,15-trione 3. The pmr
of 3 exhibited the la-H peak at the expected chemical shift (4.93 ppm), thus clearly
pointing to the presence of an lla-hydroxyl group in 1. The 10-methyl resonance
exhibited a paramagnetic shift from 0.85 to 1.46 ppm. The pmr data of 3a-H (4.56 ppm,
t, 3 Hz) clearly indicated that the remaining acetoxyl group is linked to C-3 and is
B. Accordingly, the ring A presumably adopts a twist boat conformation to relieve

two 1,3-diaxial interactions in the chair conformation.

The gross structure of ring A/B/C was established by observation of 18% NOE on
the 10-methyl signal upon irradiation of the 14a-H signal. Finally, the elucidation
of the absolute configuration rested on the cd curve (A€300 -0.65 in MeOH) of dihydro-
6-deoxoinflexin 39 on comparison of the sign with it of other authentic samples of
ggg-kaurenoid-ls-one.10’11
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1 Cmr of inflexin in CDC13; C=0 at 209.9, 205.5, 171.4

and 170.1 ppm; * assignments interchangeable

AcO
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