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Chemical constituents in lindenane-type sesquiterpene dimers in roots of
Chloranthus multistachys

LIN Feng-xiang, LUO Yong-ming, LI Hong-tao, ZHANG Li, ZHANG Shan-shan, CHEN Huai-yuan
School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China

Abstract: Objective To study the chemical constituents contained in the ethanol extracts from the roots of Chloranthus multistachys.
Methods Twelve compounds were separated from the roots of C. multistachys and their structures were identified by using various
chromatographic techniques. Results The structures of the 12 lindenane-type sesquiterpene dimmers from the chloroform and ethyl
acetate extract in the roots of C. multistachys were identified on the basis of physicochemical properties and spectral data as
9-0-B-glucopyranosylcycloshizukaol A (1), cycloshizukaol A (2), shizukaol B (3), shizukaol C (4), shizukaol D (5), shizukaol F (6),
shizukaol G (7), chloramultiol B (8), sarcandrolide B (9), sarglabolide I (10), 8-O-methyltianmushanol (11), and henriol B (12).
Conclusion Compounds 1, 7, and 9—12 are isolated from the roots C. multistachys for the first time and compounds 9 and 10 are
obtained from the plants of Chloranthus Sw. for the first time.
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Waters A ] ), il % 84 s AH B35 4 8 YMC-Pack
ODS-A Cis, (250 mmX20 mm, 5 pm), HHAK
F 3 FE N Kromasil 100A Cis (150 mm X 4.6 mm,
5 pm); P FHRGE Hr ot s i 46

ZiMT 2014 4 11 HRBILPEHHILT, HIL
VG R 2 K3 BRSNS SRR =R
T 2 #8458 =% Chloranthus multistachys Pei, $EiE
FRAGRAFE TIL P R R 25 R FAR AT (20141116)
2 RRSSE

TR 2 R4 S22 AR 105 kg, WA 95%
LA AR 3 K o SEHGRIRE [P RIS 2 SR8
312 g. BRBAERIEFE, HAME. &7,
FERR CTe AR, HEER UG, IR RIWOA A G 1
FAMEETA (13 g SO (25 g BERR LB
BRAL (48 @)« HIEHERAL (52 g) FIFEEAL (163 ).

SAFERLL (25 g) ARERIRIEA 5, LUATH
k-BERR 2. (40 0 1—0: 1) BRAEEBEM, 53 8 4
Hr (LA~LH). LD (5.0 g) £ ODS 73| F FH%-
K (30%-. 50%. 70%. 100%) Wi, 5% 4 ANH
4y (LD1~LD4), H LD2 &l & (70% F -
KD 4rE, BEMLEYI 2 (89.1 mg). LE (6.1 g)
SRR IS B, DA MEE-NE (40 D 1—1: 1)
FREESEML, 153 7 N5 (LE1~LE7), HH ES
2R B TR (67% F EE-7KD 73 55, 1 214k 54 3(95.3
mg). 7 (15.6 mg).

BEPR 2L BEER AL (48 g) ZRERIREAE B, b
Ak B (10 0 10 1) BREEWEN, 83 5 4
47y (YA~YE). YB (14.4 g) LR O3k 25,
PLAE-PIEA (20 © 1—0 : 1) BRI, 23 7
NSy (YBI~YB7), Hr YB4 il %A (67%
HEE-KD) 78, RELEY 4 (45.0mg). 5 (35.5
mg). 6 (129 mg); YC (14.4 g) & AR G5
F ZBE-7K (30%-. 50%. 70%- 95%) WM, 1524
AMNMHS (YC1~YC4), YCI (5.1 g) &R GiEH:
B, DA ER (10 0 1—0 0 1) BREEBEM,
B3] 5 M4 (YCI1-1~YC1-5), Hr YCl1-4 44
BRI (60%HEE-7K) 478, 1321HbE% 8 (19.1
mg); YC2 (8.0 g) LHERAIEAE &, DAA -
B (20 0 1—>0 1 1) BHEEBEML, 153 6 N4y
(YC2-1~YC2-6), Hr YC2-4 &% WA (50%
HEE-K) 25, BEEY 1 (29.8mg). 9 (159
mg). 10 (8.0mg). 11 (13.5mg). 12 (14.8 mg).
3 SHEE

&Y 1. AERAK, ESI-MS m/z: 733 [M+
Na]*, C38H46013 ° 1H—NMR (600 MHZ, CDC13) 0:2.00
(1H, m, H-1), 0.95 (1H, m, H-20), 0.29 (1H, d, J=3.4
Hz, H-2p), 2.18 (1H, m, H-3), 6.97 (1H, s, H-6), 3.99
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(1H, s, H-9), 1.53 (3H, s, H-13), 1.12 (3H, s, H-14),
3.31 (1H, d, J= 13.5 Hz, H-150), 2.20 (1H, d, J=13.5
Hz, H-15p), 3.69 (3H, s, 12-OMe), 1.88 (1H, m, H-1"),
0.90 (1H, m, H-2'a), 0.24 (1H, d, J = 3.3 Hz, H-2'B),
2.23 (1H, m, H-3"), 6.97 (1H, s, H-6'), 3.62 (1H, s,
H-9'), 1.52 (3H, s, H-13'), 1.10 (3H, s, H-14'), 3.28
(1H, d, J=13.2 Hz, H-15'a), 2.18 (1H, d, J = 13.2 Hz,
H-15'B), 3.66 (3H, s, 12'-OMe), 4.62 (1H, d, J = 8.4 Hz,
H-1"),3.00 (1H, t, J= 8.9 Hz, H-2"), 3.59 (1H, t, J=9.7
Hz, H-3"), 3.93 (1H, m, H-4"), 3.38 (1H, d, J = 9.7 Hz,
H-5"), 3.74 (1H, m, H-6"a), 3.83 (1H, m, H-6"B);
13C-NMR (150 MHz, CDCl3) J: 24.8 (C-1), 14.9 (C-2),
27.3 (C-3), 149.7 (C-4), 136.5 (C-5), 139.6 (C-6), 139.0
(C-7), 199.2 (C-8), 80.7 (C-9), 56.1 (C-10), 47.0 (C-11),
176.0 (C-12), 28.1 (C-13), 17.0 (C-14), 39.2 (C-15), 52.3
(12-OMe), 25.7 (C-1'), 14.4 (C-2'), 27.4 (C-3"), 148.7
(C-4'), 136.9 (C-5"), 139.3 (C-6"), 139.2 (C-7), 198.7
(C-8'), 81.4 (C-9"), 55.8 (C-10"), 47.0 (C-11"), 176.1
(C-129), 28.7 (C-13'), 16.4 (C-14'), 39.3 (C-15"), 52.4
(12-OMe), 100.6 (C-1"), 72.5 (C-2"), 75.5 (C-3"), 67.7
(C-4"), 76.6 (C-5"), 60.8 (C-6"). LA_LHidi 5 CikIRkiE
AR, WA 1 N A9-O-B-EE i -

&) 2. TLEEHIURZ & (FELD, ESI-MS
m/z: 571 [M+Na]", C3HzsOz. 'H-NMR (600 MHz,
CDCl3) 6: 1.84 (2H, m, H-1, 1'), 0.88 (2H, m, H-2a,
2a/), 0.23 (2H, m, H-2p, 2p’), 1.98 (2H, m, H-3, 3"),
7.18 (2H, s, H-6, 6), 3.81 (2H, s, H-9, 9), 1.52 (6H, s,
H-13, 13), 1.01 (6H, s, H-14, 14), 2.97 (2H, d, J =
13.2 Hz, H-150, 15a/), 2.62 (2H, d, J = 13.5 Hz,
H-15p, 15p’), 3.65 (3H, s, H-OCH3); "*C-NMR (150
MHz, CDCls) d: 24.7 (C-1, 1'), 14.0 (C-2, 2'), 27.9
(C-3, 3"), 147.4 (C-4, 4'), 135.8 (C-5, 5'), 138.4 (C-6,
6'), 137.3 (C-7, 7'), 199.0 (C-8, 8"), 81.0 (C-9, 9"), 58.4
(C-10, 10), 47.8 (C-11, 11"), 175.5 (C-12, 12), 28.5
(C-13, 13), 16.0 (C-14, 14), 38.3 (C-15, 15"), 52.1 (12,
12'-OMe). LA F## 5 SCiffoE A — 80, e
W) 2 NI ERE A.

th&¥ 3. Ak A, ESI-MS m/z: 755 [M+
Na]*, C40H440]30 1H—NMR (600 MHZ, CDC13) 0:2.06
(1H, m, H-1), 1.02 (1H, m, H-2a), 0.33 (1H, m, H-2p),
1.89 (1H, m, H-3), 3.96 (1H, s, H-6), 3.88 (1H, s,
H-9), 1.95 (3H, s, H-13), 1.04 (3H, s, H-14), 2.81 (1H,
m, H-150), 2.58 (1H, m, H-15B), 1.61 (1H, m, H-1"),

0.75 (1H, m, H-2'a)), 1.35 (1H, m, H-2'p), 1.41 (1H, m,
H-3"), 1.86 (1H, m, H-5"), 2.50 (1H, m, H-6'a), 2.70
(1H, m, H-6'p), 1.85 (1H, m, H-9"), 4.55 (1H, m, J =
12.0 Hz, H-13'0), 5.10 (1H, d, J = 12.0 Hz, H-13'p),
0.83 (3H, s, H-14"), 3.66 (1H, s, H-15'a), 4.62 (1H, d,
J =12.0 Hz, H-15'B), 6.62 (1H, t, J = 6.9 Hz, H-c),
4.64 (1H, m, H-do), 5.08 (1H, m, H-dp), 1.92 (3H, s,
H-e), 2.48 (1H, m, H-ga), 2.90 (1H, m, H-gf), 2.67
(1H, m, H-ha), 2.80 (1H, m, H-hp), 3.71 (3H, s,
12-OMe); "3C-NMR (150 MHz, CDCl3) d: 26.0 (C-1),
16.0 (C-2), 24.8 (C-3), 142.4 (C-4), 132.1 (C-5), 41.0
(C-6), 131.5 (C-7), 200.8 (C-8), 79.9 (C-9), 50.9
(C-10), 147.3 (C-11), 170.2 (C-12), 20.1 (C-13), 15.3
(C-14), 25.4 (C-15), 25.6 (C-1"), 11.6 (C-2'), 27.7
(C-3"), 77.1 (C-4), 61.3 (C-5"), 23.4 (C-6"), 174.7
(C-7"), 933 (C-8'), 55.5 (C-9'), 44.9 (C-10), 1233
(C-11"), 171.7 (C-12'), 54.3 (C-13"), 26.0 (C-14"), 72.2
(C-15", 167.1 (C-a), 129.3 (C-b), 135.5 (C-c), 61.6
(C-d), 13.0 (C-e), 171.6 (C-f), 28.7 (C-g), 29.2 (C-h),
172.1 (C-i), 52.4 (12-OMe). DA EEE 5 CRiffRiEFEA
—H0, WMEEENEY) 3 NI R B.

&Y 4: FEIARY), ESI-MS m/z: 657 [M+
Na]", CssH42010. 'TH-NMR (600 MHz, CDCl3) d: 2.06
(1H, m, H-1), 1.01 (1H, m, H-2a), 0.32 (1H, m, H-2p),
1.83 (1H, m, H-3), 3.90 (1H, d, J = 3.5 Hz, H-6), 3.93
(1H, s, H-9), 1.90 (3H, s, H-13), 1.00 (3H, s, H-14),
2.81 (1H, m, H-15a), 2.57 (1H, m, H-15p), 1.60 (1H,
m, H-1"), 0.71 (1H, m, H-2'), 1.26 (1H, m, H-2'p),
1.51 (1H, m, H-3"), 1.91 (1H, m, H-5"), 2.27 (1H, m,
H-6'a), 2.72 (1H, m, H-6'B), 2.05 (1H, m, H-9"), 3.31
(1H, d, J= 13.6 Hz, H-13'a), 4.39 (1H, d, J = 13.6 Hz,
H-13'B), 0.86 (3H, s, H-14'), 3.85 (1H, d, J = 11.5 Hz,
H-15'a), 4.17 (1H, d, J = 11.5 Hz, H-15'B), 6.87 (1H,
qq, J = 7.7, 3.3 Hz, H-c), 1.83 (1H, d, J = 7.0 Hz,
H-d), 1.84 (1H, brs, H-e), 3.76 (3H, s, 12-OMe);
BC-NMR (150 MHz, CDCl3) J: 262 (C-1), 16.0
(C-2), 24.8 (C-3), 142.5 (C-4), 1322 (C-5), 41.0
(C-6), 131.3 (C-7), 200.3 (C-8), 79.9 (C-9), 51.0
(C-10), 147.0 (C-11), 171.2 (C-12), 20.3 (C-13), 15.5
(C-14), 25.3 (C-15), 25.4 (C-1"), 11.8 (C-2"), 28.3
(C-3"), 77.4 (C-4"), 60.0 (C-5"), 22.2 (C-6'), 168.5
(C-7"), 93.4 (C-8'), 54.7 (C-9"), 44.8 (C-10"), 127.4
(C-11"), 172.4 (C-12'), 55.0 (C-13'), 26.0 (C-14"), 71.0
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(C-15"), 168.3 (C-a), 128.0 (C-b), 138.9 (C-c), 14.5
(C-d), 12.1 (C-e), 52.7 (12-OMe). LA I %¥5 5 BRI
EHEA—FP), MUSEEY) 4 LR C.

&Y 5: FEIMRY), ESI-MS m/z: 589 [M—+
Na]", C33H3:09. 'H-NMR (600 MHz, CDCl3) §: 2.06
(1H, m, H-1), 1.00 (1H, m, H-2a), 0.30 (1H, m, H-2p),
1.86 (1H, m, H-3), 3.91 (1H, d, J = 3.8 Hz, H-6), 4.06
(1H, s, H-9), 1.90 (3H, s, H-13), 1.02 (3H, s, H-14),
2.76 (1H, m, H-15a), 2.60 (1H, m, H-15p), 1.45 (1H,
m, H-1"), 0.77 (1H, m, H-2'), 0.84 (1H, m, H-2'p),
1.10 (1H, m, H-3'a), 1.58 (1H, m, H-3'p), 1.81 (1H, dt,
H-5'), 2.47 (1H, d, J = 10.1 Hz, H-6'0)), 2.47 (1H, d,
J =10.1 Hz, H-6'8), 1.92 (1H, m, H-9"), 4.33 (1H, d,
J = 13.6 Hz, H-13'a), 4.39 (1H, d, J = 13.6 Hz,
H-13'B), 0.66 (3H, s, H-14), 3.77 (1H, m, H-15'a),
3.98 (1H, m, H-15'B), 2.09 (3H, s, H-b), 3.79 (3H, s,
12-OMe); "*C-NMR (150 MHz, CDCl;) §: 25.7 (C-1),
15.9 (C-2), 24.8 (C-3), 142.4 (C-4), 131.7 (C-5), 40.6
(C-6), 131.5 (C-7), 200.7 (C-8), 79.9 (C-9), 51.1
(C-10), 147.0 (C-11), 171.1 (C-12), 20.5 (C-13), 15.3
(C-14), 25.6 (C-15), 24.3 (C-1), 16.6 (C-2'), 21.8 (C-3"),
43.0 (C-4'), 59.2 (C-5"), 25.1 (C-6'), 168.7 (C-7"), 93.3
(C-8'), 54.5 (C-9), 44.1 (C-10"), 126.7 (C-11"), 172.5
(C-12), 54.9 (C-13'), 24.1 (C-14"), 66.2 (C-15"), 171.2
(C-a), 20.9 (C-b), 52.8 (12-OMe). LA F##i 5 CiikdkiE
BA—HO), WS ENEY) 5 NIRLERE D,

&9 6: HEEMIRY), ESI-MS m/z: 755 [M+
Na]*, C40Ha4013. 'H-NMR (600 MHz, CDCl3) : 2.09
(1H, m, H-1), 1.04 (1H, m, H-2a), 0.38 (1H, m, H-2p),
1.88 (1H, m, H-3), 3.96 (1H, d, J = 3.2 Hz, H-6), 3.96
(1H, s, H-9), 1.94 (3H, s, H-13), 1.02 (3H, s, H-14),
2.82 (1H, m, H-15a), 2.58 (1H, m, H-15p), 1.65 (1H,
m, H-1'), 0.73 (1H, m, H-2'0), 1.32 (1H, m, H-2'p),
1.40 (1H, m, H-3"), 1.96 (1H, m, H-5'), 2.66 (1H, m,
H-6'a), 2.79 (1H, m, H-6'B), 1.95 (1H, m, H-9'), 4.72
(1H, d, J = 12.7 Hz, H-13'a), 4.93 (1H, m, H-13'p),
0.81 (3H, s, H-14"), 3.52 (1H, d, J = 11.8 Hz, H-15"a),
4.79 (1H, d, J = 11.8 Hz, H-15'B), 5.98 (1H, m, H-b),
4.38 (1H, m, H-do), 5.05 (1H, m, H-dp), 2.15 (3H, s,
H-e), 2.62 (1H, m, H-ga)), 2.94 (1H, m, H-gB), 2.77
(1H, m, H-ha), 2.87 (1H, m, H-hB), 3.77 (3H, s,
12-OMe); '*C-NMR (150 MHz, CDCl;) 6: 26.4 (C-1),
16.1 (C-2), 24.9 (C-3), 142.7 (C-4), 132.8 (C-5), 41.7

(C-6), 130.6 (C-7), 200.2 (C-8), 79.7 (C-9), 51.0
(C-10), 147.4 (C-11), 170.4 (C-12), 19.9 (C-13), 15.7
(C-14), 25.4 (C-15), 26.2 (C-1"), 11.7 (C-2"), 27.5
(C-3), 77.8 (C-4"), 61.0 (C-5"), 24.7 (C-6), 174.2
(C-7), 93.5 (C-8"), 54.8 (C-9'), 44.8 (C-10"), 123.5
(C-11"), 171.5 (C-12"), 55.2 (C-13"), 25.8 (C-14"), 71.2
(C-15"), 166.2 (C-a), 112.8 (C-b), 154.0 (C-c), 65.7
(C-d), 15.6 (C-e), 171.8 (C-f), 29.1 (C-g), 29.0 (C-h),
172.0 (C-i), 52.5 (12-OMe). LA -%¥5 5 SClkikiE 3
AU WS ENEY) 6 NRLHEF.

&Y 7. AEKER, ESI-MS m/z: 771 [M+
Na]+, C4()H440]4o 1H—NI\/IR (600 MHZ, CDCI}) 0:2.08
(1H, m, H-1), 1.04 (1H, m, H-2a), 0.34 (1H, m, H-2p),
1.87 (1H, m, H-3), 3.97 (1H, d, H-6), 3.91 (1H, s,
H-9), 1.89 (3H, s, H-13), 1.05 (3H, s, H-14), 2.78 (1H,
m, H-150), 2.61 (1H, m, H-15B), 1.62 (1H, m, H-1"),
0.76 (1H, m, H-2'a), 1.36 (1H, m, H-2'p), 1.42 (1H, m,
H-3), 1.87 (1H, m, H-5"), 2.62 (1H, m, H-6'n), 2.82
(1H, m, H-6'B), 1.83 (1H, m, H-9'), 4.45 (1H, d, J =
11.9 Hz, H-13'a), 5.14 (1H, m, H-13'B), 0.83 (3H, s,
H-14"), 3.62 (1H, d, J = 11.9 Hz, H-15'a), 4.68 (1H, d,
J=11.9 Hz, H-15'B), 6.76 (1H, m, H-b), 4.90 (1H, m,
H-da), 5.23 (1H, m, H-dB), 1.95 (3H, s, H-e), 4.64
(1H, m, H-g), 2.92 (1H, m, H-ha), 2.99 (1H, m, H-hp),
3.72 (3H, s, 12-OMe), 3.82 (1H, d, J = 6.8 Hz,
g-OH); 3C-NMR (150 MHz, CDCls) d: 25.9 (C-1),
16.0 (C-2), 24.8 (C-3), 142.5 (C-4), 132.0 (C-5), 40.9
(C-6), 131.5 (C-7), 200.9 (C-8), 80.0 (C-9), 51.0
(C-10), 147.5 (C-11), 170.5 (C-12), 19.8 (C-13), 15.2
(C-14), 25.4 (C-15), 25.6 (C-1"), 11.7 (C-2"), 27.8
(C-3), 77.3 (C-4"), 61.4 (C-5"), 24.1 (C-6), 175.2
(C-7"), 93.4 (C-8'), 56.0 (C-9'), 45.0 (C-10'), 122.9
(C-11"), 171.8 (C-12'), 54.9 (C-13"), 26.1 (C-14), 72.1
(C-15", 167.3 (C-a), 129.0 (C-b), 135.8 (C-c), 622
(C-d), 13.1 (C-e), 173.4 (C-f), 67.2 (C-g), 38.9 (C-h),
170.7 (C-i), 52.8 (12-OMe). LA FEHE 5 SCRik4RE LA
— U, WA T VRS G.

b &Y 8: Pk, ESI-MS m/z: 577 [M+
Na]*, C30H340100 'H-NMR (600 MHz, Methanol—d4) 0:
1.83 (1H, m, H-1), 0.83 (1H, m, H-20), 1.03 (1H, m,
H-2p), 1.82 (1H, m, H-3), 3.70 (1H, s, H-9), 1.58 (3H,
s, H-13), 0.86 (3H, s, H-14), 1.87 (1H, m, H-150),
2.65 (1H, m, H-15p), 1.61 (1H, m, H-1"), 0.59 (1H, m,
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H-2'0), 1.17 (1H, m, H-2'p), 1.71 (1H, m, H-3"), 2.36
(1H, m, H-6'0), 2.89 (1H, m, H-6'8), 2.70 (1H, m,
H-9'), 4.34 (1H, d, J = 13.2 Hz, H-13"a), 4.28 (1H, m,
H-13'b), 1.01 (3H, s, H-14"), 3.48 (2H, brs, H-15");
BC-NMR (150 MHz, Methanol-ds) 6: 28.2 (C-1), 8.1
(C-2), 30.1 (C-3), 78.5 (C-4), 1632 (C-5), 123.3
(C-6), 153.9 (C-7), 103.6 (C-8), 77.3 (C-9), 49.6
(C-10), 123.5 (C-11), 171.9 (C-12), 9.3 (C-13), 12.7
(C-14), 40.4 (C-15), 263 (C-1"), 9.6 (C-2'), 28.7
(C-3", 77.6 (C-4"), 51.1 (C-5), 20.8 (C-6'), 169.7
(C-7"), 85.6 (C-8'), 51.0 (C-9"), 44.3 (C-10"), 127.0
(C-11"), 173.3 (C-12"), 53.2 (C-13"), 23.2 (C-14'), 66.9
(C-15"). DA E-E¥s 5 ko A — 5, wleds e
WAV 8 REFEETEARE B,

WEW9: BEMRY), ESI-MS m/z: 673 [M+
Na]*, C36H42011. "H-NMR (600 MHz, CDCl3) : 2.08
(1H, m, H-1), 0.34 (1H, m, H-2a), 0.99 (1H, m, H-2B),
1.87 (1H, m, H-3), 3.92 (1H, brs, H-6), 3.92 (1H, s,
H-9), 1.91 (3H, s, H-13), 1.02 (3H, s, H-14), 2.58 (1H,
m, H-15a), 2.83 (1H, m, H-15B), 1.65 (1H, m, H-1"),
0.73 (1H, m, H-2'a)), 1.33 (1H, m, H-2'B), 1.45 (1H, m,
H-3'), 1.90 (1H, m, H-5"), 2.41 (1H, m, H-6'0), 2.83
(1H, m, H-6'B), 1.95 (1H, m, H-9'), 434 (1H, d, J =
15.3 Hz, H-13'a), 4.42 (1H, m, H-13'B), 0.88 (3H, s,
H-14"), 3.82 (1H, d, J = 11.6 Hz, H-15'a), 4.40 (1H, d,
J=11.6 Hz, H-15'B), 6.79 (1H, m, H-c), 4.27 (1H, m,
H-do), 4.46 (1H, m, H-dB), 1.89 (3H, s, H-e), 3.75
(3H, s, 12-OMe); *C-NMR (150 MHz, CDCls) &: 26.1
(C-1), 16.0 (C-2), 24.8 (C-3), 142.5 (C-4), 132.2 (C-5),
412 (C-6), 146.3 (C-7), 200.9 (C-8), 79.8 (C-9), 50.8
(C-10), 132.1 (C-11), 171.8 (C-12), 20.1 (C-13), 15.5
(C-14), 25.3 (C-15), 25.6 (C-1"), 11.6 (C-2'), 27.8 (C-3"),
77.4 (C-4"), 60.9 (C-5), 23.1 (C-6'), 168.4 (C-7"), 93.1
(C-8"), 54.7 (C-9'), 44.8 (C-10"), 127.3 (C-11"), 172.3
(C-12'), 55.0 (C-13"), 26.1 (C-14"), 72.4 (C-15"), 167.7
(C-a), 127.4 (C-b), 141.9 (C-c), 59.6 (C-d), 12.6 (C-¢),
532 (12-OMe). DA F#df 5 oCipdias A —52), i
SEAED 9 NEINHIPIEE B.

A 10: EEHIRYI, ESI-MS m/z: 575 [M+
Na]", C31H3609. 'H-NMR (600 MHz, Methanol-ds) 6:
2.01 (1H, m, H-1), 0.30 (1H, m, H-2a), 1.00 (1H, m,
H-2B), 1.73 (1H, m, H-3), 3.95 (I1H, d, J = 3.8 Hz,
H-6), 4.05 (1H, s, H-9), 1.86 (3H, s, H-13), 1.05 (3H,

s, H-14), 2.55 (1H, m, H-15a), 2.84 (1H, m, H-15p),
1.63 (1H, m, H-1"), 0.70 (1H, m, H-2"), 1.55 (1H, m,
H-3"), 1.71 (1H, m, H-5"), 2.26 (1H, m, H-6'n), 2.79
(1H, m, H-6'B), 1.83 (1H, m, H-9), 4.25 (1H, d,
H-13'a), 427 (1H, d, H-13'B), 0.93 (3H, s, H-14"),
3.33 (IH, d, H-15'a), 3.38 (I1H, d, J = 10.9 Hz
H-15'B), 3.78 (3H, s, 12-OMe); '3C-NMR (150 MHz,
Methanol-ds) d: 25.1 (C-1), 14.7 (C-2), 24.0 (C-3),
141.8 (C-4), 132.3 (C-5), 40.5 (C-6), 133.0 (C-7),
200.8 (C-8), 79.8 (C-9), 51.2 (C-10), 145.7 (C-11), 171.7
(C-12), 19.1 (C-13), 144 (C-14), 24.6 (C-15), 249
(C-1"), 11.3 (C-2"), 27.7 (C-3"), 78.1 (C-4"), 59.2 (C-5"),
21.6 (C-6'), 172.9 (C-7'), 93.3 (C-8'), 55.9 (C-9), 44.4
(C-10), 127.1 (C-11"), 170.2 (C-12"), 52.9 (C-13'), 25.8
(C-14'), 67.9 (C-15"), 51.7 (12-OMe). LA FH¥E 5 ik
B EEAR—FS), MG 10 5 sarglabolide 1.
&Y 11: AEEkL, ESI-MS m/z: 771 [M+
Na]", CiHuO0140 'H-NMR (600 MHz, DMSO-ds) 6:
1.68 (1H, m, H-1), 0.66 (1H, m, H-20), 1.00 (1H, m,
H-2p), 1.70 (1H, m, H-3), 3.71 (1H, s, H-9), 1.48 (3H,
s, H-13), 0.72 (3H, s, H-14), 1.68 (1H, m, H-150),
2.57 (1H, m, H-15p), 1.55 (1H, m, H-1"), 0.51 (1H, m,
H-2'a), 1.08 (1H, m, H-2'B), 1.46 (1H, m, H-3"), 2.11
(1H, m, H-5), 2.51 (1H, m, H-6'a), 2.77 (1H, m,
H-6'B), 2.51 (1H, m, H-9), 4.45 (1H, d, J = 11.9 Hz,
H-13'0), 4.86 (1H, d, J = 11.9 Hz, H-13'B), 0.81 (3H,
s, H-14"), 3.71 (1H, d, J = 6.9 Hz, H-15'a), 4.60 (1H,
d, J = 6.9 Hz, H-15'B), 6.52 (1H, t, H-c), 1.77 (3H, s,
H-d), 4.52 (1H, m, H-e0), 4.95 (1H, m, H-ep), 2.41
(1H, m, H-go), 2.54 (1H, m, H-gB), 2.54 (1H, m,
H-ha), 2.56 (1H, m, H-hB), 3.18 (3H, s, 8-OMe);
BC-NMR (150 MHz, DMSO-ds) J: 28.8 (C-1), 9.0
(C-2), 31.0 (C-3), 78.1 (C-4), 164.0 (C-5), 122.6
(C-6), 153.8 (C-7), 104.1 (C-8), 76.3 (C-9), 49.1
(C-10), 122.0 (C-11), 172.7 (C-12), 10.5 (C-13), 14.7
(C-14), 40.5 (C-15), 26.8 (C-1), 10.7 (C-2'), 29.2
(C-3"), 76.6 (C-4"), 54.9 (C-5'), 23.4 (C-6), 176.7
(C-7"), 86.0 (C-8"), 49.8 (C-9"), 45.1 (C-10"), 122.0
(C-11"), 171.7 (C-12'), 54.4 (C-13'), 24.2 (C-14"), 73.5
(C-15", 167.1 (C-a), 128.3 (C-b), 137.0 (C-c), 13.1
(C-d), 61.6 (C-e), 172.2 (C-f), 29.0 (C-g), 29.6 (C-h),
172.1 (C-i), 50.8 (8-OMe). LA LH¥a 5 kB FEA
— 304, W etk A9 11 4 8-O-methyltianmushanol .



* 3174

¢ $ % Chinese Traditional and Herbal Drugs

FEa7H F18H 201649 A

&) 12: RS & (FFEE), ESI-MS m/z:
659 [M-+Na]", C3sHs0011. 'H-NMR (600 MHz,
Methanol-ds) J: 1.84 (1H, m, H-1), 0.82 (1H, m,
H-2a), 1.05 (1H, m, H-2p), 1.83 (1H, m, H-3), 3.70
(1H, s, H-9), 1.57 (3H, s, H-13), 0.85 (3H, s, H-14),
1.85 (1H, m, H-15a), 2.70 (1H, m, H-15p), 1.68 (1H,
m, H-1), 0.62 (1H, m, H-2'0)), 1.21 (1H, m, H-2'),
1.74 (1H, m, H-3"), 2.35 (1H, m, H-5"), 2.45 (1H, m,
H-6'a), 2.92 (1H, m, H-6'8), 2.71 (1H, m, H-9'), 4.33
(1H, m, H-13"), 1.03 (3H, s, H-14"), 4.01 (1H, d, J=11.0
Hz, H-15'a), 4.06 (1H, d, J = 11.0 Hz, H-15'B), 6.97 (1H,
m, H-c), 1.94 (3H, d, J= 7.0 Hz, H-d), 1.84 (3H, s, H-¢);
BC-NMR (150 MHz, Methanol-ds) J: 28.5 (C-1), 8.3
(C-2), 30.1 (C-3), 77.0 (C-4), 163.2 (C-5), 123.1 (C-6),
153.8 (C-7), 103.8 (C-8), 77.6 (C-9), 49.4 (C-10), 123.2
(C-11), 1722 (C-12), 9.3 (C-13), 12.9 (C-14), 40.2
(C-15), 26.5 (C-1'), 9.6 (C-2'), 28.8 (C-3'), 76.9 (C-4"),
51.9 (C-5"), 20.8 (C-6'), 169.8 (C-7'), 85.7 (C-8), 50.7
(C-9), 44.4 (C-10"), 127.1 (C-11"), 173.4 (C-12"), 53.2
(C-13"), 23.2 (C-14"), 68.6 (C-15", 168.1 (C-a), 128.6
(C-b), 137.3 (C-c), 11.0 (C-d), 13.1 (C-e). LA_EHE 5
FRFRoE A — 2, WS e AW 12 24 henriol B.
4 g

L2 e ARG il — RAR SR A WSS Mp s H
X, REZHBEA RUFMEDEME, WHAEE. X B
M AT FE VRS T 1) G AU ) B0 AE 3R R AP P AT
R HIE SR, AAERER, WEY 2.
3. 6 EFIEMAPENIH] ICAM/LFA-1, TCAM/LFA-1
IR, A BN BPUEN Ik FEREA A 3T % 24
YIS, LA 11 A 0 25 SRS 1 A A,

WEAREH, o B-AHA y-INEEFT o, B ANHIAI
W35 A P B R T A R T AR SREG 7y B 15 2
(1) 12 ™SS2k R e 2emt 3Rk (k&4 3. 6.
7. 11 & 18 ST RIGE M) ¥ EAZER], KIRA
AJ B M AR H TR B T R B R A,
RALET 25T R B4 Fe it o AR AL S AT
XA SV 2B R, B3 18 JU RIA G M £E 24 B
EEFEIER
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