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Abstract Two diterpenes were isolated from the leaves of Isodon enanderianus. Their struc—
tures were elucidated on the basis of spectral analysis. The constituents of /. enanderianus have
not been reported before
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The diterpenes of Isodon species have different bioactives, such as cytotoxicity, anti—
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tumor activity, inhibition of oxidative phosphorylation and so on . Isodon enanderianus

( Labiatae) is one kind of plant in this family, and mainly distributed in Kaiyuan, Yuan—
jlang and Shiping in Yunnan Province . The leaves of this plant are used as a traditional
medicine for stomatitis, eczema and beriberi in these regions. As systematic part of an in—
vestigation of the bioactive compounds in Isodon, two diterpenoids have been isolated from
a methanol extract of the leaves of I. enanderianus. The structure elucidation of the two

compounds is the subject of this paper.
1  Results and discussion

Compound 1 Co FsOs ( [M+ 1] m /z 363) showed the presence of two methyl car—
bons, four methlenes, six methines, four quaternary carbons, two olefinic carbons and
two ketonic cartbons in its " C NM R and DEPT spectra. It contains a five-membered ring
with a ketone conjugated with an exo-methylene group from the following spectral data
UV A, 230 nm (1gX3. 74); IRVuax fem ', 1 710and 1 641; ' HNM RW, 6 18 and 5. 40
(each 1H, 5); "CNMRW 1525 (5), 117.1 (1) (exo-methylene), 211.7 (s) (ketone).

The above data and the presence of two tertiary methyl signals at WL 29 (s) and 0. 86 (),

a methine signal at W4 58 (1 H, br. s) andW80. 8 (d) suggested that this compound has
an 20-oxy-ent-kaur—16-en-15-one nucleus as the basic skeleton'"’.

Compound 1 was found to have two secondary hydroxyl groups based on the following
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spectroscopic data IR Vma /em™', 3302and 3 227, '"HNMRW, 5.24 (1H, m) and 5. 90
(1H, br. s); “CNM RW, 73. 2 and 65. 1(each CH). The locations of these hydroxyl groups
were deduced as follows. Between 1and kamebakaurinin'”', the similiarity of chemical shift
value of carbons (C— 11and C- 14) suggested that there were two oxygen substituents at
the 1B and 148 sposition respectively”!. Meanwhile, in comparison of 1 with kamebakau—
rinin, the following differences were observed. (i) The presence of a quaternary carbon at
W204. 5 (s) and the increase of chemical shift value of C— 5 (AW10. 0) in 1 suggested that
there was an carbonyl carbon at C— 6 in place of the methylene carbon in kam ebakaurinin.

(ii) The presences of a quaternary carbon at W90. 1 (s) and a methine atW80. 8 (d) in 1,

which correspondingly took the place of a methine and a methylene in kamebakaurinin,

suggested that a ring was formed between C— 7 and C— 20, and that there was a hydroxy
group at C— 7. Thus, 1 was elucidated as B, 1B, 14, 20+etrahydroxy-ent*kaur-16-en—
6, 15-dione”.

Compound 2, colorless needles. C2HsO7 ( [M] m /z 404). It contains a five mem—
bered ring with a conjugated exo-methylene group from the following spectral data UV
Amar, 232 1nm (lg X3.96); IRVua /em ', 1 735and 1645. ' HNMRW 6 05 and 5. 40 (each
1H, brs); “C NMRW 150.9 (s), 118.1 (¢) ( exo—methylene) and 203.7 (s)
(ketone). Its characteristic IR absorptions at 1 736, 1 239 and 1 059 em ' and the pres—
ence of a quaternary carbon atWI71. 2(s) suggested that there was a lactone group in 2. In
addition, the more broad peaks in the "HNMR spectrum and the lack of some carbon sig—
nals in the ”C NM R spectrum suggested that 2 was a secokaurane and had a spircone str—
nucture at C— 10 as the basic skeleton''. Its IR, MS,'HNM R, °C NMR and DEPT spec—

tra showed the similarity to the known compound, trichorabdal B”.

2 Experimental

13

(1) General. MPs uncorr; IR KBr, UV: MeOH; '"HNMR (400. 134 MHz); “C
NMR (100. 62 M Hz, broad band and DEPT). pyridine-ds, TMS as int. standard: EIMS
70 eV.

(2) Plant material. The leaves of Isodon enanderianus were collected in October 1993
in Shiping County, Yunnan Province.

(3) Extraction and isolation. Dried and powdered leaves (4. 6 kg) were extracted with
9%% FEtOH at reflux conditions for three times. The solvent was combined and evaporated
under reduced pressure. The left solvent was partitioned with petroleum—ether and
EtO Ac, respectively. From the layer of EtO Ac, a black brown residue (185 g) was ob-
tained and subjected to C C (silica gel, 1kg) eluted with petroleum ether-Me2CO (8% 2~
5% 5). The fraction ( 8 2 part) was further purified by silica gel C C and recrystallization
yielded 2., The fraction, (6% 4 part) was purified by siica gel C C yielding 1
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(4) Physical and spectral data of 1 and 2. 1, colorless needles, Co s Os, 0 262~ 264
T, UV (MeOH) Amx: 230 nm (lg X3.74); IRVuw /em™ % 3302, 3273, 3227, 1754,
1710, 1 640, 1543, 1046, MS(FAB): 363 ( [M+ 1T ), 345, 327, 309, 179 'HNMR
W 3.22(B- H, d,J= 9-4 Hz), 5.241k—- H, m), 303(12—- H, m), 5.90( 14 - H,
s), 6. 18 and 5. 40( 17- Ha and 17- Hb, each s), 4. 58(20— H, br. s) , 1.29 and 0. 86( 18
— Me and 19- Me); "C NMRW 23 6(t, C- 1), 19.5(t, C- 2), 41 3(t, C- 3), 33.6
(s, C— 4), 64.0(d, C-5), 204 5(s, C- 6), 90. 1(s, C— 7), 47.5(s, C- 8), 62 5(d, C
-9, 60.2(s, C- 10), 65 1(d, C- 11), 43 4(t, C- 12), 43,8(d, C- 13), 73.2(d, C-
14), 211 7(s, C- 15), 152 5(s, C-= 16), 117. 1(t, C- 17), 33. 6(q, C- 18), 23.6(q, C
- 19), 80.8(d, C- 20).

2, colorless needles, (x s O7, 0 160~ 162 °C; UV (MeOH) Awmc 232 nm(lgX
3.96); IRvma fem : 3 287,3 231,1736,1 735, 1 645, 1 376, 1 239, 1 059, MS(EI): 404
([MT ), 386, 344, 327, 298, 225 'HNMRW 2 50(R- H, overlap), 10. 2(6- CHO,
d, J= 3.6 Hz), 3.53(1B- H, brs), 3 12(183- H, m), 6.05and 5. 40( 17- Ha and 17
— Hb, each br.s), 5. 10 and 4. 05(19- Ha and 19— Hb, each br.s), 5 18 and 4 56(20-
Ha and 20— Hb, each br.s), 1. 15(18- Me), 1. 95(0AC);13C NMRW 18.2(t, C- 2),
28 1(s, C- 4), 203.7(d, C- 6), 171.2(s, C— 7), 38 6(s, C- 10), 65 1(d, C- 11),
42 1(t, C- 12), 35.2(d, C- 13), 203. 7(s, C- 15), 150. 9(s, C- 16), 118 1(t, C-
17), 35.2(q, C- 18), 71.2(t, C- 19), 170.4 and 20. 5(0Ac).
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