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Four piscicidal diterpenes have been isolated from the roots of Stellera chamaejasme
L. (Thymelaeaceae). These compounds were identified as huratoxin, subtoxin A, simplexin
and pimelea factor P,.
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Introduction

The roots of Stellera chamaejasme L. are known as “‘lang du” (“‘rou doku” in Japanese) in
Chinese medicine.’ Previous chemical studies on this drug resulted in the isolation of carbo-
hydrates,? coumarins® and flavones.®9

In the course of studies on the co-carcinogenic constituents of Euphorbiaceae and
Thymelaeaceae plants, four piscicidal diterpenes have been isolated from the roots of Stellera
chamaejasme L. This paper describes the isolation and identification of the four daphnane
type diterpenes responsible for this activity.

Results and Discussion

The dried roots of the plant collected in Sichnan Province (China) were extracted with
methanol at room temperature. The isolation of bioactive substances was monitored by
testing for piscicidal activity on killifish (“himedaka” in Japanese),® because many diterpenes
possessing co-carcinogenic activity also have piscicidal activity.”

The hexane-soluble fraction of the methanolic extract was roughly separated by column
chromatography on silica gel (chloroform-methanol), and then rechromatographed on silica
gel (chloroform-acetone). Two active fractions were further separated by a combination
of preparative thin layer chromatography (TLC) and high performance liquid chromatography
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TasLe I. Piscicidal Activity to Killifish

Number of test fish surviving after 24 h

Concentration
(ppb) Huratoxin Subtoxin A Simplexin Pimelea factor P,
Control 5 5 5 5
5 0 0 0 0
3 1 2 0 0
1 5 5 1 0
0.5 5 5 5 1
0.4 5 5

(HPLC) to afford four daphnane type diterpenes (huratoxin,® subtoxin A,% simplexin!® and
pimelea factor P,*) in 0.00133, 0.00043, 0.00035 and 0.00038%, yields from the dried material,
respectively. The identification of these isolated compounds was done by detailed comparison
of the spectral data with the reported values.®-1®  The piscicidal activities of these diterpenes
towards killifish are shown in Table I.

Further studies of the piscicidal fractions soluble in other solvents are in progress.

Experimental

Optical rotations were measured with a JASCO DIP-181 digital polarimeter using 99.5%, C,H,OH as
the solvent (cell length; 100 mm). Ultraviolet (UV) spectra were obtained on a JASCO UVIDEC-610
photometer using 99.5%, C,H;OH as the solvent. Infrared (IR) spectra were recorded neat on a JASCO
IR A-2 spectrophotometer. Nuclear magnetic resonance (NMR) spectra were taken on a JEOL FX-100
using CDCI, as the solvent and the chemical shifts are given in ppm relative to internal tetramethylsilane
(TMS). Mass (MS) spectra were obtained on a JEOL JMS-D300 spectrometer operating at an ijonization
energy of 70 eV.

Column chromatography was carried out on Mallinckrodt silica gel 100 mesh and preparative TLC was
carried out on Whatman precoated plates PLK 5F (1 mm, 20 x 20 cm). Preparative HPLC was performed
with a JASCO TRIROTAR III [column; Megapak SIL C-18, 7.2 x 250 min (Jasco) or Cosmosil C-18, 4.6 x 150
mm (Nakarai Chemicals)].

Isolation The roots of the plant (418 g) were extracted with MeOH (2.5 1) for 3 weeks at room temper-
ature. Evaporation of the MeOH under reduced pressure afforded a brownish residue (38 g), which was
partitioned 3 times between hexane (150 ml) and 509%, aq. MeOH (500 ml). The hexane phase was separated
and concentrated to afford a residue (3.74 g) having piscicidal activity. The residue (3.6 g) was chromato-
graphed on silica gel (60 g) and eluted successively with CHCl, (0.5 1), CHCl,-MeOH (85: 15) (0.4 1) and CHCly—
MeOH (50: 50) (0.41). The highest activity was found in the fraction (0.77 g) eluted with CHCI,-MeOH
(85: 15). This fraction (0.70 g) was rechromatographed on silica gel (30 g) using CHCIl, containing an increas-
ing ratio of acetone to give two active fractions.

One fraction (60 mg) eluted with CHCl;~acetone (100: 1) was further separated by preparative TLC
(silica gel, CHCl;-MeOH (100: 1)) to afford crude subtoxin A (3.4 mg) and a mixture of two compounds (14
mg), and the mixture was separated by preparative HPLC (ODS, MecOH-H,0O (90: 10)) to give huratoxin
(6.5 mg) and simplexin (2.1 mg).

The other more polar fraction (76 mg) eluted with CHCl;—acetone (100: 3) was separated by preparative
TLC and HPLC in the same manner as described above to give pimelea factor P, (2.1 mg).

Finally, huratoxin, subtoxin A, simplexin and pimelea factor P, were purified by preparative HPLC
(ODS, CHCN-H,0O (75: 25)) to give yields of 5.6, 1.8, 1.5 and 1.6 mg, respectively.

Huratoxin: CyH3Og: [a]p 4-4° (¢=0.12); MS m/z 584.3337 (Calcd 584.3347); UV Amax 231 nm (e 31700) ;
IR v 3430 br and 1685 cm~!; NMR 6 0.87 (3H, t, /=6 Hz), 1.17 (3H, d, J=17 Hz), 1.80 (6H, near s), 2.94
(1H, d, /=3 Hz), 3.46 (1H, s), 3.82 (3H, t, /=2 Hz), 4.24 (1H, s), 4.44 (1H, d, /=3 Hz), 4.90 (1H, t, /=1
Hz), 5.02 (1H, s), 5.6—6.2 (3H, complex), 6.70 (1H, dd, /=10, 16 Hz) and 7.62 (1H, q, /=1 Hz).

Subtoxin A: CyeH;0O40: [a]p +39° (¢=0.13) ; MS m/z 642.3389 (Calcd 642.3377); UV Amax 232 nm (& 23200) ;
IR » 3450 br, 1730 and 1685 cm~!; NMR 6 0.88 (3H, t, /=6 Hz), 1.30 (3H,d, /=7 Hz), 1.80 (6H, m), 1.99 (3H,
s), 2.38 (1H, q, /=7 Hz), 3.51 (1H, s), 3.562 (1H, d, /=3 Hz), 3.81 (3H, complex), 4.24 (1H,s), 4.76 (1H, d,
J=3 Hz), 4.96 (1H, br s), 4.97 (1H, s), 4.99 (1H, near s), 5.5—6.2 (3H, complex), 6.68 (1H, dd, /=10, 16
Hz) and 7.56 (1H, q, /=1 Hz).

Simplexin: C30H, 4 Og: [a]p +43° (¢=0.51); MS m/z 532.3038 (Calcd 532.3036); UV Amax 240 nm (e 9000);
IR » 3440 br and 1685 cm~!; NMR 6 0.86 (3H, t, /=6 Hz); 1.15 (3H, d, /=7 Hz), 1.77 (6H, brs), 2.90 (1H,
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d, /J=3Hz), 3.43 (1H, s), 3.6—3.9 (3H, complex), 4.24 (1H, s), 4.36 (1H,d, J=3 Hz), 4.89 (1H, br s), 5.00
(1H, br s) and 7.60 (1H, q, /=1 Hz).

Pimelea Factor P,:  CgH 0Oyt [a]p +19° (¢=0.34); MS m/z 638.3457 (Calcd 638.3455); UV Amax 229 (e
14200), 273 (¢ 1240) and 282 nm (¢ 1040); IR » 3450 br, 1700 and 1600 cm~!; NMR § 0.83 (3H, d, /=7 Hz),
1.05 (3H, d, J=7 Hz), 1.44 (3H,d, J=7 Hz), 1.74 (3H, s), 2.89 (1H, d, /=3 Hz), 3.11 (1H, d, J=11 Hz),
3.35 (1H, s), 3.77 (1H, d, /=14 Hz), 3.91 (1H, d, /=14 Hz), 4.11 (1H,s), 4.28 (1H, d, /=3 Hz), 4.85 (1H,
near s), 4.97 (1H, s), 5.08 (1H, d, /=5 Hz), 7.56 (3H, m) and 8.05 (2H, m).
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