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OCCURRENCE OF NON-CONVENTIONAL SIDE CHAIN STEROLS IN AN ORCHIDACEOUS
PLANT, NERVILIA PURPUREA SCHLECHTER AND STRUCTURE OF NERVISTEROL

Tohru Kikuchi,* Shigetoshi Kadota, Hisashi Suehara,
and Tsuneo Namba
Research Institute for Wakan-Yaku (Oriental Medicines),
Toyama Medical and Pharmaceutical University,
2630 Sugitani, Toyama 930-01, Japan

From Nervilia Purpurea SCHLECHTER (Orchidaceae)}, were isolated
unusual side chain sterols, 5a, 6a, and 7a, which had been isolated
from marine invertebrates. A new sterol (8a), named nervisterol, was
also isolated and its structure elucidated,
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1)

In the preceding paper, we reported the isolation and characterizatioh of
new.triterpenes, cyclonervilol and cyclohomonervilol, from NVervilia purpurea
SCHLECHTER. This paper describes the investigation of the sterol constituents in
the etherial extract of N. purpurea. ‘

The Neutral fraction of the ether extract was chromatographed on silica gel
with CHZClZ—hexane to give a sterol fraction, which was found to be a mixture of

eight sterols as shown in Fig. 1 by GC-MS analyses.Z)

This was acetylated as usual

and the resulting acetate mixture (100 mg) was carefully separated by column chroma-
- tography on 20% AgNO3—SiO2 {160 g) using benzene-hexane (1:5), followed by preg?ra—
tive TLC on 20% AgNOB—SiO2 plates, to afford 24—ep2?rassicasteryl acetate (lb)

(7 mg), 24t-methylcholesteryl acetaté (2b, impure) (1 mg), stigmasteryl acetate
(30)%) (28 mg), ergosteryl acetate (4b)°) (0.5 mg), S,-0Ac (50)®) (12 mg), s -0Ac
(§9)7) (3.2'mg), Sgp-OAc (Z@)S) (i mg) , and nervisteryl acetate (§@)9) (5.3 mg).

Free sterols: §$,-OH (§§),6) Sg~OH (§§),7).and Sgp~CH (Zg)s) were obFained by
alkaline hydrolyses of 5b, 6b, and 7b, respectively. Of these, S4-OH and SS-OH
were identified as 22-dehydro-24-isopropylcholesterol (§§)10) and 24-isopropyl-
cholesterol (§§),10) respectively, on the basis of spectroscopic evidence and by
direct comparisons with authentic samples by means of GC and GC-MS.

On the other hand, S5B—0H was determined to be 24-isopropenylcholesterol (7a)
by comparing the spectral data with those reported in the literature,ll) although
direct comparison could not be performed. .

) mp 175-177°C , CqqH,g0 (M': 424.3749. calca: 424.3705) , was
obtained by alkaline hydrolysis of 8b. It showed a characteristic IR (KBr) band

at 890 cm t (=CH,) and PMR signalsz)

Nervisterol (8a),

for a vinyl methyl at §1.65 (s) and two
olefinic protons at ¢4.68 (br. s), suggesting that nervisterol has an isopropenyl
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St19mastero (3a) 54-0H (5a) -
M¥: 412 (C.sHus0) M*: 426 (CsoHs00)

Erggstero] (4a) \\ Nervistrol (8a)

M*: 396 (C.gH.,0) M*: 424 (C30Hus0)
l/lssa-OH (7a)

24g-Methylcholesterol (2a)

M*: 400 (C,sH.40) M*: 426 (CsoHs00)

24-eszrass1casterol (1a)

M*: 398 (C.qHu60) \\\

M*: 428 (C30Hs520)

? 10 %5 (min)

Fig. 1 Gas chromatogram of the sterol mixture obtained from
N. purpurea (2% OV-17 column).
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grouping. Furthermore, the PMR spectrum exhibited a one-proton signal at §5.39
(br. d), typical for the olefinic proton of As—sterols,lz) and a two-proton signal
at 65.16-5.37 (m) for the double bond at C(22)-C(23).

Selective hydrogenation of nervisteryl acetate (8b) (0.9 mg) in the presence
of tristriphenylphosphinerhodium chloride13) in benzene gave a dihydro compound
(§@) (0.5 mg), mp 147-150°C, which was proved to be identical with S4—0Ac (5b) by
GC, GC-MS, and PMR comparisons.

Thus the structure of nervisterol was established to be 22-dehyd;o-24—

isopropenylcholesterol (§a) except for the stereochemistry at the'C—24kposition.
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These isopropyl-containing sterols have recently been isolated from marine

10) 11

sponges, Pseudaxinyssa sp, and Verongia cauliformis, and other unusual side
14)

chain sterols have so far been found in marine sources. Our present result
provided the first example of isolation of non-conventional sterols from the
terrestrial source. Distribution of this kind of sterols in terrestrial plant

species would be a problem of particular interest.
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