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Chemical constituents of Isodon flavidus produced in Leishan

LIU Ya-hua, LI Ji-xin, XIN Lai-xiang, ZHAO Neng-wu, PAN Lu-tai
Guiyang College of Traditional Chinese Medicine, Guiyang 550025, China

Abstract: Objective To investigate the chemical constituents of Isodon flavidus. Methods All compounds were isolated and
purified by silica gel, Sephadex LH-20, and MCI column chromatography. Their structures were elucidated by analysis on the
physicochemical properties and spectral data. Results Nine compounds were obtained from the Miao medicine I. flavidus and
respectively elucidated as lophanic acid (1), isopimara-7,15-dien-19-oic acid (2), isopimara-7,15-dien-3-ol (3), rubesanolide D (4), ursolic
acid (5), B-sitosterol (6), oleanolic acid (7), 2a,3a-dihydroxy-12-ene-28-oic acid (8), and sesamin (9). Conclusion Compounds 1—5 and

8—9 are isolated from this plant for the first time, compound 3 is isolated from the plants of Rabdosia (BL.) Hassk for the first time.
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PR 22 7] ) ; Sephadex LH-20( % = Pharmacia & Upjohn
AT AEOIERER (200~300 H). GFysy 210,
TR CRF S T w0 )5 20 R0 i) 46 2 e i
I TECA Agilent 11005 HABRFIIL 43 Hralisk (4
Al

S 25T 2011 4F 10 AR BASRME LR, £
DB R 2 B R AR 1 s 2 58 N R TERRR B A%
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AR I P R (8 WA A - R £ (9 11—
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mg); {E7 13258 (16 mg).

3 HMEFE

EY 1: )7 CHES, mp 169~172 C;
EI-MS m/z: 320 [M]". "H-NMR (500 MHz, CDCl;) ¢:
12.13 (1H, s, -COOH), 1.23 (6H, d, J = 7.0 Hz, H-16,
17), 1.01 3H, s, H-18), 1.07 3H, s, H-19); "“C-NMR
(125 MHz, CDCl3) 6: 353 (C-1), 21.1 (C-2), 42.6

(C-3), 34.2 (C-4), 52.7 (C-5), 18.7 (C-6), 32.7 (C-7),
129.8 (C-8), 131.2 (C-9), 49.2 (C-10), 23.0 (C-11),
33.6 (C-12), 71.3 (C-13), 42.5 (C-14), 34.1 (C-15),
17.5 (C-16), 17.3 (C-17), 32.5 (C-18), 20.9 (C-19),
178.4 (C-20). L 3 5 5o sA —5, g
SEEY 1L ARECR IR -

&Y 2: Tote s ih CEA ), mp 159~160 C;
ESI-MS m/z: 302 [M]". "H-NMR (500 MHz, CDCl;)
5: 530 (1H, m, H-7), 4.85 (1H, dd, J = 10.8, 1.5 Hz,
H-16), 4.95 (1H, dd, J = 10.6, 1.6 Hz, H-16), 0.86
(3H, s, H-17), 1.24 (3H, s, H-18), 0.78 (3H, s, H-20);
BC-NMR (125 MHz, CDCl;) d: 38.0 (C-1), 19.6
(C-2), 37.0 (C-3), 43.8 (C-4), 51.3 (C-5), 24.4 (C-6),
121.5 (C-7), 134.7 (C-8), 51.7 (C-9), 35.9 (C-10), 21.0
(C-11), 36.4 (C-12), 39.9 (C-13), 46.2 (C-14), 50.4
(C-15), 109.3 (C-16), 121.5 (C-17), 29.2 (C-18),
184.5 (C-19), 14.4 (C-20). L % ¥s 5 SCik a5
AR50, W EAY) 2 N isopimara-7,15-dien-
19-oic acid.

& 3: taitk (FFEE), EI-MS m/z: 288
[M]". 'H-NMR (500 MHz, CDCls) d: 5.80 (1H, dd,
J=10.8, 17.6 Hz, H-15), 4.85 (2H, dd, J = 10.8, 1.6
Hz, H-16a), 4.95 (1H, dd, J = 17.6, 1.6 Hz, H-16b),
0.97 (3H, s, H-18), 0.90 (3H, s, H-19), 0.86 (3H, s,
H-20), 0.87 (3H, s, H-17); “C-NMR (125 MHz,
CDCly) &: 38.7 (C-1), 27.4 (C-2), 79.3 (C-3), 37.8
(C-4), 50.1 (C-5), 23.2 (C-6), 121.4 (C-7), 135.3
(C-8), 51.8 (C-9), 36.8 (C-10), 20.1 (C-11), 36.1
(C-12), 35.3 (C-13), 45.9 (C-14), 150.3 (C-15), 109.2
(C-16), 21.3 (C-17), 28.2 (C-18), 15.6 (C-19), 14.8
(C-20). Lh_EHeds 5 sepkiE SaA 87, et
&%) 3 Jy isopimara-7,15-dien-3B-ol.

EW 4. ot itk C(REE, mp 181~184 C;
EI-MS m/z: 318 [M]". "H-NMR (500 MHz, CDCl;) ¢:
5.28 (1H, brs, H-14), 1.04 (3H, d, J = 6.8 Hz, H-16),
1.03 (3H, d, J = 6.8 Hz, H-17), 0.92 (3H, s, H-18),
0.91 (3H, s, H-19); "*C-NMR (125 MHz, CDCl;)
24.7 (C-1), 18.1 (C-2), 41.2 (C-3), 33.4 (C-4), 41.4
(C-5), 19.8 (C-6), 28.8 (C-7), 81.1 (C-8), 75.1
(C-9), 51.8 (C-10), 26.6 (C-11), 22.2 (C-12), 150.7
(C-13), 117.7 (C-14), 34.7 (C-15), 34.7 (C-16), 20.7
(C-17), 32.1 (C-18), 20.0 (C-19), 178.8 (C-20). LA
RS SCR R A T, WA Y 4
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A rubesanolide Do

&) 5: AR A, mp 286~288 C; MS m/z:
455 [M—H] . 'H-NMR (500 MHz, CsDsN) &: 1.27
(3H, s, H-23), 1.22 (3H, s, H-27), 1.03 (3H, s, H-25),
1.01 (3H, s, H-29), 0.99 (3H, s, H-30), 0.94 (3H, s,
H-26), 0.90 (3H, s, H-24); "“C-NMR (125 MHz,
CsDsN) d: 38.9 (C-1), 28.8 (C-2), 77.4 (C-3), 39.4
(C-4), 55.5 (C-5), 18.6 (C-6), 33.2 (C-7), 42.8 (C-8),
47.6 (C-9), 37.2 (C-10), 23.8 (C-11), 125.2 (C-12),
138.8 (C-13), 42.3 (C-14), 28.9 (C-15), 24.8 (C-16),
47.4 (C-17), 53.8 (C-18), 34.8 (C-19), 39.3 (C-20),
30.9 (C-21), 37.2 (C-22), 28.8 (C-23), 17.1 (C-24),
16.2 (C-25), 17.9 (C-26), 23.8 (C-27), 179.9 (C-28),
18.0 (C-29), 21.6 (C-30). LA %#i 5 SClk B I A
—5, WS EAEY 5 NS RIR.

&Y 6: FE S (BER 4BE), mp 137~140
‘C; EI-MS m/z: 414 [M]". 'H-NMR (500 MHz,
CDCly) d: 5.34 (1H, d, J = 7.0 Hz, H-6), 3.52 (1H, m,
H-30), 0.98 (3H, s, H-19), 0.92 (3H, d, J = 6.0 Hz,
H-26), 0.83 (3H, d, J = 7.2 Hz, H-21), 0.81 (3H,
overlapped, H-29), 0.79 (3H, s, H-27), 0.68 (3H, s,
H-18); ""C-NMR (125 MHz, CDCl;) 6: 37.2 (C-1),
31.7 (C-2), 71.8 (C-3), 42.3 (C-4), 140.7 (C-5),
121.6 (C-6), 31.7 (C-7), 31.8 (C-8), 50.1 (C-9), 36.0
(C-10), 21.0 (C-11), 39.8 (C-12), 42.4 (C-13), 56.7
(C-14), 24.2 (C-15), 28.3 (C-16), 56.1 (C-17), 11.8
(C-18), 12.2 (C-19), 36.2 (C-20), 18.7 (C-21), 26.3
(C-22), 23.2 (C-23), 45.8 (C-24), 29.3 (C-25), 19.3
(C-26), 19.7 (C-27), 33.8 (C-28), 19.2 (C-29). Ll E
s 5 SRR E S A S, W etk a6 ok
B-7% £ I o

&Y 7: ARA, mp307~310 C; EI-MS
m/z: 456 [M]". 'H-NMR (500 MHz, CDCls) 6: 5.30
(1H, brs, H-12), 3.24 (1H, t, J = 10.8, 4.9 Hz, H-3),
2.84 (1H, dd, J = 13.8, 4.0 Hz, H-18), 1.01 (3H, s,
H-23), 1.15 (3H, s, H-27), 0.93 (3H, s, H-25), 0.90
(3H, s, H-29), 0.77 (3H, s, H-24), 0.75 (3H, s, H-26);
BC-NMR (125 MHz, CDCl;) &: 38.4 (C-1), 27.2
(C-2), 79.1 (C-3), 38.8 (C-4), 55.2 (C-5), 18.3 (C-6),
33.1 (C-7), 39.3 (C-8), 47.7 (C-9), 37.1 (C-10), 23.6
(C-11), 122.7 (C-12), 143.6 (C-13), 41.6 (C-14), 27.7
(C-15), 22.9 (C-16), 46.6 (C-17), 41.0 (C-18), 45.9
(C-19), 30.7 (C-20), 33.8 (C-21), 32.6 (C-22), 28.1

(C-23), 15.6 (C-24), 15.4 (C-25), 17.2 (C-26), 26.0

(C-27), 183.7 (C-28), 32.5 (C-29), 23.4 (C-30). Ll I

Kot 5 ScmkoE SEA S, Mt A Y T iS5t

BB .
ta) 8: HER A, mp271~273 °C; ESI-MS

m/z: 495 [M+Na]". 'H-NMR (500 MHz, CD;0D) §:

5.24 (1H, brs, H-12), 3.93 (1H, m, H-2), 3.31 (1H,

overlap, H-3), 2.20 (1H, d, J = 11.1 Hz, H-18), 0.84

(3H, s, H-26), 0.87 (3H, s, H-23), 0.88(3H, s, H-24),

0.89 (3H, d, J = 6.5 Hz, H-29), 0.98 (3H, d, J = 6.4

Hz, H-30), 0.99 (3H, s, H-25), 1.14 (3H, s, H-27);

BC.NMR (125 MHz, CD;OD) &: 43.4 (C-1), 67.1

(C-2), 80.0 (C-3), 39.3 (C-4), 48.9 (C-5), 19.1 (C-6),

34.2 (C-7), 40.9 (C-8), 47.4 (C-9), 39.5 (C-10), 24.2

(C-11), 126.7 (C-12), 139.8 (C-13), 42.6 (C-14), 29.2

(C-15), 25.3 (C-16), 48.8 (C-17), 54.3 (C-18), 40.4

(C-19), 40.4 (C-20), 31.8 (C-21), 38.1 (C-22), 22.5

(C-23), 29.3 (C-24), 17.0 (C-25), 17.7 (C-26), 24.4

(C-27), 181.9 (C-28), 17.8 (C-29), 21.6 (C-30). LL I

s 5 ScpkaaE s A8, M e A 8 A

20,30 FRRE-12-45-28- 5 R .

& 9: ik (& W HE), mp 122~125

‘C, ESI-MS m/z: 377 [M+Na] . '"H-NMR (500 MHz,

CDCl3) 6: 6.85 (2H, d, J = 1.5 Hz, H-2, 2'), 6.80 (2H,

dd, J =179, 1.3 Hz, H-6, 6'), 6.77 (2H, d, J = 7.9 Hz,

H-5, 5), 3.10 (2H, m, H-8, 8'); "C-NMR (125 Hz,

CDCl3) 6: 135.1 (C-1, 1'), 106.5 (C-2, 2'), 147.1 (C-3,

3", 148.0 (C-4, 4), 108.2 (C-5, 5'), 119.4 (C-6, 6'),

85.8 (C-7, 7'), 54.4 (C-8, 8'), 71.8 (C-9, 9'), 101.1

(-O-CH,-0-). Lh_F¥odis b5 seprdiis S A —5, i

WEE 9 N ZIE .
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