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Chemical constituents from underground parts of Isodon sculponeatus
and their bioactivities

LI Wen, TIAN Xin-yan, XIAO Chao-jiang, HUANG Bo, JIANG Bei
College of Pharmacy and Chemistry, Dali University, Dali 671000, China

Abstract: Objective To study the chemical constituents from the underground parts from Isodon sculponeatus and their bioactivities.
Methods The compounds were isolated with 70% acetone by chromatography with silica gel, RP-18, and Sephadex LH-20 columns.
The obtained parts were identified by means of spectroscopic methods. The cytotoxic activities of the samples including 70% acetone
extract, ethyl acetate (EtOAc) fraction, and butanol fraction were evaluated by MTT method. Results From the EtOAc fraction in the
underground parts of /. sculponeata, fourteen compounds were isolated and identified as macrophynin E (1), 19-hydroxyferruginol (2),
2a, 3a, 24-trihydroxyursa-12, 20(30)-dien-28-oic acid (3), hyptadienic acid (4), stigmast-4-en-6-ol-3-one (5), stigmastane-3f, 6a-diol
(6), coniferyl aldehyde (7), 1, 2-benzenedicarboxylic acid bis (2-methylpropyl) ester (8), bis (2-ethylhexyl) phthalate (9),
n-hexadecanioc acid (10), 5a, 8a-ergosta-6, 22F-dien-3f-ol (11), daucosterol (12), B-sitosterol (13), and ursolic acid (14). Results
The bioassays indicated that both the 70% acetone extract and EtOAc fraction displayed the moderate cytotoxicities against the liver
cancer cell line SMMC-7721. Conclusion All the compounds are isolated from the underground parts of 1. sculponeata for the first
time while compounds 1—10 are firstly isolated from this plant, and compounds 2, 3, 5, 6, 8, and 9 are isolated from the plants of
Isodon (Hara.) for the first time.
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(2-methylpropyl) ester; cytotoxic activities

AL E AKX Isodon sculponeatus (Vant.) Kudd, PPz DU PP, Bevh R Ak t, 3
HJJEEEE (Labiatae) #4358 Isodon (Hara.) 14, P W, BARE. R IR AR RK AR AT H

Yk HER: 2013-01-05

HEEWA: EHRARFAEGYBINH (81060259); ~HA N HFEFARBEAM LNFE&AATH (2008PY005); =4 Hitks [ BEESM m 2k
AATH (418 [2011] 156 5)

EBEN: & % (1985—), &, FAam A, WLEE, W05 10 KRR . E-mail: 493466772@qq.com

«BEEE 2% Jb Tel: (0872)2257316 E-mail: dalinorthjiang@163.com



* 1092 -

¢ %% Chinese Traditional and Herbal Drugs 35 44 % 25 98] 201345 A

FIITRIR, RN RGP, it
H 20 el 70 A IEEF 2 AT G, 124 20
BOAT EIEC A AR R Sy, BRI D e A e
WERAL A, (R R S (U RE . A
WU BTACTT A - N b o S5 8] 14 Mes
Yy, 43%E5€ 4 macrophynin E (1), 19-hydroxyl-
ferruginol (2). 2a, 3a, 24-trihydroxyursa-12, 20(30)-
dien-28-oic acid (3). L —ijii ~J#2 (hyptadienic
acid, 4). stigmast-4-en-6B-ol-3-one (5). 5. {§-3B, 60-
“[§% (stigmastane-3B, 6a-diol, 6)+ FAFIEE (coniferyl
aldehyde, 7). AKX —HIR 5 ] EE [1, 2-benzene-
dicarboxylic acid bis (2-methylpropyl) ester, 8]. XX
(-3 KL AR —H NG [bis (2-ethylhexyl)
phthalate, 9], IET/NHifR (n-hexadecanioc acid,
10D, 3B-F23-5a, 8a-Hr — 442 M 15 -6, 22E- 4% (S0,
8a-ergosta-6, 22E-dien-3B-ol , 11 ) . #H & |
(daucosterol, 12). B-Zrl# (B-sitosterol, 13). fig
RIR Cursolic acid, 14). H{bAY) 1~10 A IR
MY oy B33, a4 2. 3.5, 6. 8.9
VIRE RV NN EE 7/ A e R C S I i PO iR 7D
ZAEALIEAT T YGRS
1 UES5HH

VG Auto Spec—3000 JFiifi{¥; Bruker AM—
400, Bruker DRX—500. Bruker Avance I1I—600 7!
B FAZ IR B (Bruker, Karlsruhe, fE[E),
A 8 T R 2 R P A E e 38 O 7 it e e 1) AR
775 SAHBIFEA KL RP1s 2 40~75 pm, (1 H A Fuli
o~ A 575 Sephadex LH-20 ( Amersham Biosciences,
Biit L) s I A 3 B 4k

225457 % C (Kyowa Hakko Kogyo Co. H IR
w)D); PURIEAREMEE (MTT). MEM P47 £R v
PBS (LUK RFA F] D CO, Bi 774 (RS Biotech £
PR H]D; bRl (BioTek Instruments. Ine.); [ 1ML
ARR K562, AR SMMC-7721 A1 iR
SR AN MUk SGC-7901 I 1 v B 272 e 4

AL A N4 2010 4F 9 HR A MK
HE, FHPIRE S ORI 2 B 2427 [ J) TR R 2% 5 08 A
ALY ALK Isodon sculponeatus (Vant.) Kudd, FrA
(%5 20100915-1b) A7 KRB 2252y 22 e B AL 2
R L BRI 94
2 RESE

LT A TR T 4 8.0 kg, H 70% A
PRI 6 Ik, FER 120, WERGSRE. Iifs

RERIK L KIRHESIR O 1E T R, 19
TSR SIRHAT 90 g, 1E T WEH4> 65 go BHPR LMEH
R4E 200~300 HrERAE i, S5-I R
Vel (1:0.9:1.8:2.7:3.6:4,0:1), 7
TLC WK R &I 11 M (A~KD. A 4%
CED: Kb, Fghd Chis-a D 13
FMLAEY 13 (500 mg). B 414y CEAG-AE9 1)
SREMAE R CRhBE-BE 1R 408D 402515 5 A1)
B-1~B-5. B-3 & RPs KAH{IE, 40%~100%
FE-KVEME, BEEEY 10 (9 mg). B-4 xE Lk
WAE R, AR RS R S FRVEN, S 1 (S
mg). 2 (7mg). 7 (8mg). 12 (6 mg). B-5 XK
CREMAE R, AT R SRR, RS 4
(8 mg). 5 (7 mg). 5 MRS EHIEIRE
¢ Sephadex LH-20 {fi¥f (GU{h-HEE1 2 1), 15514k
“W6 (8 mg). CAly (FAG-WEI9 1) &kER
O, AahBE-IERvE, 15 4 M C-1~C-4.
C-3 & R R REMAE (O, A b- N eI, #3440 &
P8 (19 mg). 9 (8 mg). C-4 L4503
CAmER- A D 34652 11 (5 mg). D 414r (&
Pi-Tl 9 1 1) 4 RPyg KA, 40%~100%
WE-/KBEMG, 456 Hmah S INEmR A&y 14
(30 mg). H 44y CRAT-NE 7 @ 3) LrERAE A,
AR - ER Ve, 145 H-1~H-3. H-2 REZ
Sephadex LH-20 (43 (Gf5-HlE 10 1D, UG
3 (3mg)s
3 LT

WA 1: TEERIRES & (R « "TH-NMR (400
MHz, CDCls) d: 6.92 (1H, d, J = 8.6 Hz, H-12), 6.45
(1H, d, J = 8.5 Hz, H-11), 3.79 (1H, d, J = 10.9 Hz,
H-190), 3.47 (1H, d, J = 10.9 Hz, H-19p), 3.17~3.19
(1H, m, H-15), 2.89 (1H, dd, J = 13.9, 6.2 Hz, H-7B),
2.68~2.65 (1H, m, H-7a), 2.21~2.18 (1H, m, H-6p),
2.17 (1H, dd, J = 12.7, 7.9 Hz, H-1a), 1.98 (1H, d, J =
13.3 Hz, H-3a), 1.57~1.60 (1H, m, H-2p), 1.56~
1.57 (1H, m, H-1pB), 1.54~1.55 (1H, m, H-20), 1.38
(1H, d, J = 13.1 Hz, H-5), 1.37 (1H, d, J = 13.0 Hz,
H-60), 1.35 (3H, d, J= 6.9 Hz, H-16), 1.34 (3H, d, J =
6.9 Hz, H-17), 1.10 (3H, s, H-18), 1.18 (3H, s, H-20),
0.98 (1H, dd, J = 13.0, 4.3 Hz, H-3p); ">C-NMR (100
MHz, CDCl;) d: 19.4 (C-1), 19.1 (C-2), 35.0 (C-3),
38.5 (C-4), 50.4 (C-5), 39.6 (C-6), 29.2 (C-7), 142.7
(C-8), 133.6 (C-9), 37.6 (C-10), 114.4 (C-11), 123.1



¢ %% Chinese Traditional and Herbal Drugs 35 44 % 25 98] 201345 A

* 1093 -

(C-12), 130.9 (C-13), 152.0 (C-14), 27.1 (C-15), 20.3
(C-16), 20.3 (C-17), 27.1 (C-18), 65.3 (C-19), 26.7
(C-20). LA_E%di 5 scmkaion — s, s eih s
1 1 24 macrophynin E.

&Y 2: HEMIRY), EI-MS m/z: 302 [M]'.
'H-NMR (600 MHz, CDCl3) 6: 7.05 (1H, s, H-14),
6.39 (1H, s, H-11), 3.87 (1H, d, J = 12.8 Hz, H-19a),
3.12 (1H, m, H-19b), 1.25 (3H, overlapped, 16-CH3),
1.24 (3H, overlapped, 17-CHj3), 1.15 (3H, s, 20-CH3),
1.02 3H, s, 18-CH3); "*C-NMR (150 MHz, CDCls) 6:
38.7 (C-1), 19.0 (C-2), 38.6 (C-3), 35.2 (C-4), 51.5
(C-5), 19.2 (C-6), 30.6 (C-7), 132.0 (C-8), 142.3
(C-9), 37.4 (C-10), 114.8 (C-11), 150.4 (C-12), 133.4
(C-13), 122.6 (C-14), 26.9 (C-15), 22.8 (C-16), 22.7
(C-17), 25.9 (C-18), 65.3 (C-19), 27.2 (C-20). LA L%k
P 5 SOk B A — M, st A 2 ok
19-hydroxyferruginol.

thEY 3: Atk KR, 'H-NMR (600 MHz,
CsDsN) 6: 5.51 (1H, brs, H-12), 4.85 (1H, s, H-30a),
4.80 (1H, s, H-30b), 4.68 (1H, brs, H-2), 4.51 (1H, d,
J =114 Hz, H-3), 4.18 (1H, d, J = 10.8 Hz, H-24a),
3.88 (1H, d, J = 10.8 Hz, H-24b), 1.76 (3H, s,
27-CH3), 1.13 (3H, s, 23-CH3), 1.12 3H, d, J = 6.9
Hz, 29-CH3), 1.06 (3H, s, 25-CH3), 1.04 (3H, s, 26-
CH;); 'BC-NMR (150 MHz, CsDsN) §: 42.9 (C-1),
66.7 (C-2), 74.4 (C-3), 45.7 (C-4), 48.7 (C-5), 19.1
(C-6), 34.3 (C-7), 40.6 (C-8), 48.5 (C-9), 39.0 (C-10),
243 (C-11), 126.6 (C-12), 139.3 (C-13), 43.0 (C-14),
29.0 (C-15), 25.3 (C-16), 45.7 (C-17), 55.7 (C-18),
38.1 (C-19), 154.2 (C-20), 33.1 (C-21), 40.2 (C-22),
24.0 (C-23), 66.7 (C-24), 17.6 (C-25), 17.8 (C-26),
24.0 (C-27), 179.6 (C-28), 17.0 (C-29), 105.2 (C-30).
DA $od 5 ScmkAoE A 5, s et
2a, 3a, 24-trihydroxyursa-12, 20(30)-dien-28-oic acid.

& 4: AERA, EI-MS m/z: 470 [M] .
'H-NMR (400 MHz, CDCl3) ¢: 5.41 (1H, brs, J = 7.6
Hz, H-3), 5.35 (1H, s, H-12), 4.20 (2H, m, H-1), 1.32
(3H, s, 27-CH3), 1.28 (3H, s, 29-CH3), 1.13 (3H, s,
25-CHj3), 1.12 (3H, s, 24-CHj3), 1.08 (3H, overlapped,
30-CH3), 1.04 (3H, s, 23-CH3), 0.94 (3H, s, 26-CH);
BC.NMR (150 MHz, CsDsN) &: 61.1 (C-1), 157.3
(C-2), 134.0 (C-3), 42.0 (C-4), 64.1 (C-5), 18.0 (C-6),
35.0 (C-7), 42.4 (C-8), 42.8 (C-9), 51.4 (C-10), 26.8

(C-11), 128.5 (C-12), 140.7 (C-13), 42.4 (C-14), 30.1
(C-15), 27.5 (C-16), 48.7 (C-17), 55.2 (C-18), 73.0
(C-19), 44.1 (C-20), 26.2 (C-21), 38.9 (C-22), 30.6
(C-23), 21.6 (C-24), 18.5 (C-25), 17.6 (C-26), 25.7
(C-27), 181.2 (C-28), 27.4 (C-29), 16.7 (C-30). VAL
Hod 5 SCmRAE A S, M et 4 0l
= TR

&Y S s (&), EI-MS m/z: 429
[M+H] . '"H-NMR (400 MHz, CDCl5) 6: 5.82 (1H, s,
H-4), 4.35 (1H, brs, H-6), 1.38 (3H, s, 19-CH3), 0.92
(3H, d, J = 6.5 Hz, 21-CH3), 0.86 (3H, d, J = 3.4 Hz,
29-CH3), 0.83 (3H, d, J = 7.1 Hz, 26-CH3), 0.81 (3H,
d, J = 6.9 Hz, 27-CH;), 0.74 (3H, s, 18-CH;);
BC.NMR (100 MHz, CDClL;) d: 37.0 (C-1), 34.2
(C-2), 200.5 (C-3), 126.3 (C-4), 168.4 (C-5), 73.3
(C-6), 38.5 (C-7), 29.7 (C-8), 53.5 (C-9), 37.9 (C-10),
20.9 (C-11), 39.7 (C-12), 42.0 (C-13), 56.0 (C-14),
24.1 (C-15), 29.1 (C-16), 55.8 (C-17), 12.0 (C-18),
19.5 (C-19), 36.1 (C-20), 18.7 (C-21), 33.8 (C-22),
26.4 (C-23), 45.7 (C-24), 29.2 (C-25), 19.8 (C-26),
19.0 (C-27), 23.0 (C-28), 11.9 (C-29). LI E¥#i 5
ks S, etk A 5 4 stigmast-4-en-
6p-ol-3-one.

WA 6: Ttk G 'H-NMR (400 MHz,
CDCls) d: 3.52 (1H, m, H-3), 3.40 (1H, m, H-6), 0.84
(3H, d, J = 6.4 Hz, 19-CH3), 0.77 3H, t, J = 7.5 Hz,
21-CH3), 0.76 (3H, d, J = 6.9 Hz, 26-CH3), 0.75 (3H,
s, 27-CHz), 0.74 (3H, d, J = 7.2 Hz, 29-CH3), 0.58
(3H, s, 18-CH;): “C-NMR (100 MHz, CDCl;) 6: 37.3
(C-1), 32.2 (C-2), 71.3 (C-3), 41.7 (C-4), 56.2 (C-5),
29.7 (C-6), 69.6 (C-7), 34.3 (C-8), 53.8 (C-9), 36.2
(C-10), 21.2 (C-11), 39.8 (C-12), 42.6 (C-13), 51.6
(C-14), 23.1 (C-15), 28.2 (C-16), 56.1 (C-17), 12.1 (C-
18), 13.5 (C-19), 36.3 (C-20), 19.0 (C-21), 33.8 (C-22),
242 (C-23), 45.8 (C-24), 29.1 (C-25), 19.9 (C-26), 18.7
(C-27),23.0 (C-28), 12.0 (C-29). LI -¥¥i 5 cikiiiE
—HIP, MR 6 hEHS-3B, 60- .

wEY 7. WETERMA, EL-MS m/z: 178
[M]". "H-NMR (400 MHz, CDCl;) d: 9.62 (1H, d, J =
7.7 Hz, H-3), 7.37 (1H, d, J = 15.8 Hz, H-1"), 7.10
(1H, dd, J = 1.7, 8.2 Hz, H-6), 7.04 (1H, s, H-2), 6.93
(1H, d, J = 8.2 Hz, H-5), 6.56 (1H, dd, J = 7.8, 15.8
Hz, H-2'), 3.92 (3H, s, -OCH3); "C-NMR (100 MHz,
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CDCls) 6: 126.4 (C-1), 109.4 (C-2), 148.9 (C-3), 147.0
(C-4), 114.9 (C-5), 124.0 (C-6), 153.1 (C-1'), 126.4
(C-2"), 193.6 (C-3"), 56.0 (-OCH3). LA ¥ 5 ik
B IEA O, MO T AR .

&Y 8: At EB AR, EI-MS m/z: 279
[M+H]"; '"H-NMR (400 MHz, CDCl3) 6: 7.75 (2H,
dd, J=3.3,5.7 Hz, H-3, 6), 7.65 (2H, dd, J = 3.3, 5.7
Hz, H-4, 5), 4.05 (2H, d, J = 6.6 Hz, H-1"), 0.90 (3H,
s, -CH3); "“C-NMR (100 MHz, CDCl3) 6: 133.3 (C-1,
2), 129.6 (C-3, 6), 131.9 (C-4, 5), 167.9 2XC-1a),
72.1 (2XC-1'), 28.4 (2XC-2"), 19.3 (2XC-3'), 19.3
(2XC-1")0 PA_EKs 5 Scikde A — 87, sk i
H1) 8 HAKR IR % T .

&M 9: TEMIRY, EI-MS m/z: 391 [M+
H]". '"H-NMR (600 MHz, CDCl;) 6: 7.71 (2H, m, H-3,
6), 7.53 (2H, m, H-4, 5), 421 (4H, m, 2XH-1"), 1.68
(2H, m, 2XH-2"), 1.33 (16H, brs, 2 X H-3', 4', 5, 1"),
0.91 (12H, overlapped, 2X6', 2"-CHs); "“C-NMR
(150 MHz, CDCl;) : 133.0 (C-1, 2), 128.9 (C-3, 6),
131.0 (C-4, 5), 167.7 (2X C-1a), 68.5 (2X C-1"), 38.7
(2XC-2), 303 (2XC-3), 29.0 (2XC-4), 235
(2XC-5), 147 (2XC-6"), 240 (2XC-1"), 11.0
(2XC-2")e DA EHs 5 Sk S A — 8, ik
TELEY 9 TR (2- 2.3 CFE)-B8K — H R -

AW 10: TEEMIRY), EI-MS m/z: 256 [M]',
227, 213, 199, 185, 171, 73. 'H-NMR (400 MHz,
CDCly) 8: 2.29 (2H, t, J = 7.4 Hz, H-2), 1.60 (2H, m,
H-3), 1.28 (24H, 12X-CH,), 0.87 (3H, s, 16-CH3). LA
Rl SRR E A S, et A 10
M IETINKEE -

& 11 AEgE CGED. "TH-NMR (400
MHz, CDCl3) d: 6.50 (1H, d, J = 8.4 Hz, H-7), 6.24
(1H, d, J = 8.5 Hz, H-6), 5.22 (1H, dd, J = 7.5, 14.6
Hz, H-23), 5.13 (1H, dd, J = 7.9, 14.7 Hz, H-22), 3.95
(1H, m, H-3a), 0.99 (3H, d, J = 6.5 Hz, 21-CH;), 0.91
(3H, d, J = 6.8 Hz, 28-CH;), 0.88 (3H, s, 19-CH3),
0.83 3H, d, J = 6.7 Hz, 26-CH3), 0.82 (3H, s,
18-CH3), 0.81 (3H, d, J=2.3 Hz, 27-CHs); "C-NMR
(100 MHz, CDCl3) 6: 34.6 (C-1), 30.1 (C-2), 66.4
(C-3), 36.9 (C-4), 82.1 (C-5), 135.4 (C-6), 130.7
(C-7), 79.4 (C-8), 51.0 (C-9), 36.9 (C-10), 20.6
(C-11), 39.3 (C-12), 44.5 (C-13), 51.7 (C-14), 23.4
(C-15), 28.6 (C-16), 56.1 (C-17), 12.8 (C-18), 18.1

(C-19), 39.7 (C-20), 20.8 (C-21), 135.1 (C-22), 132.2
(C-23), 42.7 (C-24), 33.0 (C-25), 19.6 (C-26), 19.9
(C-27), 17.5 (C-28). L ¥ 55 Scihdian — 5>,
WS B B 11k 3B-FR -5 0, Sa-HF —AH A A 5-6,
22E-"ffo

AW 12: BEBK, M TRKM—RA IS
M, BEETME . 55 MR, 7F
ZHEFIRGH RE L BT —80 s e et
W12 e M.

&Y 13: TLEsHRGs W (RED, 5 B-451
R 0] R L R 2 P R R G b REEL B (04T
h—3, MUEEED 13 Dk B .

& 14: LEES (FFED, EI-MS m/z: 456
[M]", 438, 410, 248, 203, 189, 175, 147, 133, 'H-
NMR (400 MHz, CD;0D) 8: 5.21 (1H, t, J = 2.6 Hz,
H-12), 3.59 (1H, dd, J= 5.7, 11.3 Hz, H-3), 1.11, 0.96,
0.89, 0.77, 0.75 (% 3H, s, 5X-CHs), 0.95 (3H, d, J =
3.7 Hz, 29-CH3), 0.87 (3H, d, J= 5.2 Hz, 30-CH;). LA
EHE S SRR R A P, stk e 14
4 HEYNEMEFIE

KA MTT V000 T B AE A& A S Rt 70%
WIS BEIR SBRERAT . 1E T BB A 6 1 My
4B K562 B4 Ml SGC-7901 . AT 41 s SMMC-
7721 [ s DL 22 248 25 C O BP0 i, DMSO

1To SRR, 70% N MR TR L ERES A7 6T
JHF9 40 Ak SMMC-7721 45— & BG4, 2L 1Cs
fH 94 45.0 5 48.0 pug/mL (BHPEXSHE 1Cso 1H N
5.0 pg/mL); LR SEIGRE AT FIR 3 Fpiss 40 i
BG REHIER
5 g

AHFFE DO AL ZR A R i T 7 &
G 2R B SR T« 5 2 B o R aF
FEEEFAHLAE:, AHHL oy 22 2 DISe A i i,
T T A AR s $RHORER ribs
By AR g, SRS s T RCR H], H
i -7 B B A ok, HAR B B IRS, R
R AR . AT DLZ A At B N
2y, MU R W IR e iE .

At RFGIFE T F EAE R LAMB AL
Fr3pR L. BBamr Qe sHeh; +E &
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