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CAO Yun-ji" ? LI Tian-lei’, PAN Wei—dongz, LIANG Guang—yiz’ .

1. College of Life Science, Guizhou University, Guiyang 550025, China

2. The Key Laboratory of Chemistry for Natural Products of Guizhou Province and Chinese Academy of Sciences, Guiyang
550002, China

3. Guiyang College of Traditional Chinese Medicine, Guiyang 550002, China

Abstract: Objective To study the chemical constituents of Humulus scandens. Methods The compounds were isolated and
repeatedly purified by silica gel, TLC, and Sephadex LH-20 column chromatography, and their structures were elucidated on the basis
of physicochemical constants and spectral analysis. Results Eleven compounds were obtained and elucidated as (24R)-stigmast-7,
22(E)-dien-3B-ol (1), daucesterol (2), stigmast-3, 6-dione (3), epidioxyergosta-6, 22-dine-33-ol (4), stigmasterol (5), soya-erebroside II
(6), oleanolic acid (7), bis-(2-ethylhexyl) phthalate (8), scopoletin (9), betulimicaciol (10), and soya-erebroside I (11). Conclusion

The compounds 1, 3, 4 and 6—11 are isolated from the plants of Humulus Linn. for the first time.
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HD); HP—35973 B (GG ); XT2 ME
T R A (AL R e AT FRA F] D5 ATt i
i 200~300. 300~400 H . FEM H A2 ik
JKE GFass (85346 T.) )5 Sephadex LH-20 (GE
AT PGS RAmES S5 BER OB
PR AR A PR 2 AR AN, oAb
srHTal.

2840 2008 4= 7 K A S BB, 25
PP S 2 Bt AR IR B %5 N Humulus scandens
(Lour.) Merr. A%, FRALRAET D14 T E BFA= B
TR 2 T S 5
2 RERS5HE

HERLT R4 38 kg, BHE, 70 %L IidE
W3 U, SOk R R 4R 52 8, LK B 43 1L,
WK &S00 BEIR R, IE TR A
TR > EAER A, DA s R 208 (100 © 0~
0:100) PEML, 70 F2MEEY) 1 (35 mg). 2 (640
mg) & 8 (12mg). Ao BrEcAE s, gy
THTE-TA i (100 0 0~0 100D 54/5-FEE (100 : 0~
0:100) BAFEVEML, FERS. Sephadex LH-20 ¥t
A EAY 3 (40 mg). 4 (15 mg).
10 (12 mg). 11 (13 mg). BEMR LBEFR LAk,
PLEUT-FEE (100 © 0~0 @ 100) EREESEML, &4
Ffr, RESEBANSEMEEY) 5 (16 mg). 6
(36mg). 7 (13mg) &9 (19mg).
3 HHEE

A 1. AtEr s (FA5-HEE), Liebermann-
Burchard W 2 fH % mp 150~152 C; EI-MS m/z:
412 [M]", 399 [M—CHs]", 394 [M—H,0]", 273, 271,
255, 253, 73; 'H-NMR (400 MHz, CDCl3) d: 5.32
(1H, dd, J = 16.0, 7.0 Hz, H-22), 5.21 (1H, dd, J =
16.0, 7.0 Hz, H-23), 5.18 (1H, m, H-7), 3.35 (1H, m,
J=15.0 Hz, H-3), 1.03 (3H, d, J = 6.5 Hz, H-21), 0.85
(3H, d, J = 6.5 Hz, H-27), 0.81 3H, t, J = 7.2 Hz,
H-29), 0.78 (3H, d, J = 7.0 Hz, H-26), 0.54 (3H, s,
H-18); "*C-NMR (100 MHz, CDCLy) : 139.6 (C-8),
138.0 (C-22), 129.6 (C-23), 117.2 (C-7), 74.0 (C-3),
55.8 (C-17), 55.6 (C-14), 51.3 (C-24), 49.0 (C-9), 43.1
(C-13), 404 (C-5), 40.2 (C-20), 39.6 (C-12), 37.0
(C-1), 34.4 (C-10), 33.9 (C-4), 31.8 (C-25), 31.6
(C-2), 29.4 (C-6), 28.4 (C-16), 25.5 (C-28), 23.1

(C-15), 21.5 (C-11), 21.4 (C-27), 21.0 (C-21), 19.2
(C-26), 12.6 (C-29), 12.5 (C-19), 12.0 (C-18). LA L%k
Y5 Schont S, WMosE A1k (24R)-stigmast-
7, 22(E)-dien-3B-ol.

&Y 2. AR (FEE, 5%IER- 20 5
R, KA BCE A KSR, Liebermann-
Burchard [ )W BHTE, Molish W 2 FHME, #EZAL
G AR AL AW . ESI-MS m/z: 576 [M]' s
'H-NMR (400 MHz, CDCl3) §: 5.32 (1H, d, J = 4.5 Hz,
H-6), 422 (1H, d, J = 7.5 Hz, H-1'), 3.64 (1H, m,
H-3), 3.43 (1H, dd, J = 5.2, 10.8 Hz, H-6), 3.42 (2H,
m, H-6"), 3.12 (1H, q, J = 4.7 Hz, H-4"), 3.05 (2H, q, J =
5.0 Hz, H-3', 2), 2.90 (1H, m, H-5"); "*C-NMR (100
MHz, CDCly) &: 141.0 (C-5), 122.0 (C-6), 102.7
(C-1'), 78.6 (C-3), 78.0 (C-5"), 76.9 (C-3"), 73.4 (C-2"),
71.9 (C-4"), 62.1 (C-6"), 57.0 (C-14), 56.4 (C-17), 50.5
(C-9), 46.7 (C-24), 42.6 (C-13), 40.1 (C-12), 39.4
(C-4), 37.6 (C-1), 37.0 (C-10), 36.7 (C-20), 34.3
(C-7), 323 (C-2), 32.2 (C-8), 30.8 (C-22), 29.4
(C-25), 28.7 (C-16), 26.6 (C-23), 24.7 (C-15), 23.3
(C-28), 21.4 (C-11), 20.1 (C-27), 19.7 (C-21), 19.5
(C-19), 19.4 (C-26), 12.4 (C-29), 12.2 (C-18). LA %k
PSSk 8, St 2 A M.

WwEY 3. Atakr il (FAi-H 2, Liebermann-
Burchard 2V 2 BHPE. mp 199~201 C; 'H-NMR
(400 MHz, CDCl3) 6: 0.95 (3H, s, H-19), 0.92 (3H, d,
H-21), 0.84 (3H, s, H-29), 0.83 (3H, d, J = 7.0 Hz,
H-26), 0.82 (3H, d, J = 7.0 Hz, H-17), 0.69 (3H, s,
H-18); "C-NMR (100 MHz, CDCl;) d: 211.3 (C-6),
209.2 (C-3), 57.5 (C-5), 56.6 (C-17), 56.0 (C-14), 53.5
(C-9), 46.6 (C-7), 45.7 (C-24), 43.1 (C-13), 413
(C-10), 39.3 (C-2), 38.0 (C-1), 38.0 (C-12), 37.4
(C-8), 37.0 (C-4), 36.0 (C-20), 33.8 (C-22), 29.2
(C-25), 28.1 (C-16), 26.0 (C-23), 24.0 (C-15), 23.1
(C-28), 21.8 (C-11), 19.8 (C-26), 19.1 (C-27), 18.7
(C-21), 12.7 (C-18), 12.0 (C-19), 12.0 (C-29). LA %k
5 ok — 20, M e 3 -3, 6- .

wEY 4. AEES (HFEE), Liebermann-
Burchard 2 fH1E. mp 171~174 °C; IR vior (em™):
3521,2957,2 872, 1459, 1377; EI-MS m/z: 428 [M]",
414, 399, 371, 363, 331, 245; 'H-NMR (400 MHz,
CDCls) 6: 6.47 (1H, d, J = 8.4 Hz, H-6), 6.21 (1H, d,
J = 84 Hz, H-7), 517 (1H, q, J = 7.2, 152 Hz,
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H-22), 5.12 (1H, q, J = 7.2, 15.2 Hz, H-23), 3.94 (1H,
m, H-3), 0.97 (3H, d, J = 6.7 Hz, H-21), 0.89 (3H, d,
J=6.7 Hz, H-28), 0.87 (3H, s, H-19), 0.84 (3H, d, J =
6.6 Hz, H-18), 0.81 (3H, s, H-26), 0.80 (3H, d, J= 6.7
Hz, H-27); “C-NMR (100 MHz, CDCls) 6: 135.4
(C-6), 135.2 (C-22), 132.2 (C-23), 130.7 (C-7), 82.1
(C-5), 79.4 (C-8), 66.4 (C-3), 51.6 (C-14), 51.1
(C-17), 51.0 (C-9), 44.5 (C-13), 42.7 (C-24), 39.7
(C-20), 39.3 (C-4), 36.9 (C-10), 36.9 (C-12), 34.6
(C-2), 33.0 (C-25), 30.1 (C-1), 28.6 (C-16), 23.4
(C-15), 20.8 (C-11), 20.6 (C-21), 19.7 (C-27), 19.6
(C-26), 18.1 (C-19), 17.5 (C-28), 12.8 (C-18). L %k
P55 3ck— 50, e E A 4 epidioxyergosta-6,
22-dien-3B-0l.

tEY 5. LEES (HFEE), Liebermann-
Burchard A2 mp 152~154 °C; EI-MS m/z:
412 [M], 397 [M—CHs]", 379, 369 [M—C;H;]",
273,271, 255,231, 213; 'H-NMR (400 MHz, CDCl;)
8:5.31 (1H, br d, J = 4.5 Hz, H-6), 5.12 (1H, dd, J =
8.3, 15.3 Hz, H-22), 4.99 (1H, dd, J = 8.3, 15.3 Hz,
H-23), 3.48 (1H, m, H-3), 1.00 (3H, d, J = 7.4 Hz,
H-21), 0.79 (3H, t, J = 5.3 Hz, H-29), 0.77 (3H, s,
H-19), 0.82 (3H, d, J = 5.8 Hz, H-26), 0.77 (3H, d,
J=17.0 Hz, H-27), 0.67 (3H, s, H-18); "*C-NMR (100
MHz, CDCly) &: 140.7 (C-5), 138.3 (C-22), 129.2
(C-23), 121.7 (C-6), 71.8 (C-3), 56.8 (C-17), 56.0
(C-14), 51.2 (C-24), 50.0 (C-9), 42.2 (C-13), 40.5
(C-20), 39.7 (C-4), 39.6 (C-12), 36.5 (C-10), 31.9
(C-25), 31.9 (C-7), 31.9 (C-8), 31.9 (C-2), 31.6 (C-1),
29.0 (C-16), 25.4 (C-28), 24.3 (C-15), 21.2 (C-27),
21.1 (C-21), 21.1 (C-11), 19.4 (C-19), 18.9 (C-26),
12.3 (C-29), 12.0 (C-18). LA ¥ 55 3ok —5,
WS A S R S

WEW 6: T E TR AR CHEE, ESI-MS m/z:
712 [M—H] ; '"H-NMR (400 MHz, DMSO-dj) 5: 7.45
(1H, d, J = 8.0 Hz, NH), 5.70 (1H, br d, J = 15.2 Hz,
H-5), 5.49 (1H, dd, J = 7.2, 15.2 Hz, H-4), 5.30 (2H,
m, J = 10.4 Hz, H-8, 9), 4.60 (1H, d, J = 8.0 Hz,
H-17), 3.87 (1H, dd, J = 9.6 Hz, H-2'), 2.95~3.13
(4H, m, H-2"~5"), 2.06 (2H, br s, H-6, 7), 2.04 (1H,
m, H-10), 1.54 (1H, m, H-3"), 1.24~1.40 (m, H-11~
17, 4~15),0.89 (6H, t,J = 6.8 Hz, H-16/, 18); *C-NMR
(100 MHz, DMSO-dg) d: 175.9 (C-1'), 133.8 (C-5),

131.4 (C-9), 130.9 (C-4), 130.0 (C-8), 102.8 (C-1"),
76.1 (C-5"), 75.9 (C-3"), 73.2 (C-2'), 72.0 (C-3), 72.0
(C-2"), 69.4 (C-1), 69.4 (C-4"), 61.1 (C-6"), 52.1
(C-2), 34.3 (C-3"), 31.8 (C-6), 29.1~29.8 (C-11~16,
5'~14"), 29.0 (C-7), 27.2 (C-10), 25.1 (C-4"), 22.6
(C-17, 15"), 14.0 (C-18, 16'). Lh_b% 5 sch—a,
M B 6 S K T 11,

WEY 1. Jotekt i (EA-HEE), Liebermann-
Burchard % 4 B . mp 300~302 C; EI-MS m/z:
456 [M]', 438 [M—H,0]", 423 [M—H,0—CH;]",
248, 208, 203, 189, 133, 119, 105; 'H-NMR (400
MHz, CDCls) 6: 5.26 (1H, t, J = 3.6 Hz, H-12), 3.23
(1H, dd, J = 3.6, 10.8 Hz, H-3), 2.84 (1H, m, H-18),
1.09 (3H, s, H-27), 0.98 (3H, s, H-25), 0.92 (3H, s,
H-30), 0.87 (3H, s, H-29), 0.86 (3H, s, H-24), 0.77
(3H, s, H-23), 0.73 (3H, s, H-26); “C-NMR (100
MHz, CDCl;) d: 183.4 (C-28), 143.5 (C-13), 122.6
(C-12), 79.0 (C-3), 55.1 (C-5), 47.5 (C-9), 46.0
(C-17), 45.8 (C-19), 41.5 (C-14), 40.9 (C-18), 39.2
(C-8), 38.1 (C-1), 38.7 (C-4), 37.0 (C-10), 33.7
(C-21), 33.0 (C-29), 32.5 (C-7), 32.4 (C-22), 30.6
(C-20), 28.0 (C-23), 27.6 (C-15), 27.1 (C-2), 25.9
(C-27), 22.9 (C-11), 23.5 (C-30), 23.3 (C-16), 18.2
(C-6), 17.1 (C-26), 15.5 (C-24), 15.3 (C-25). LA ¥
P 5 Sk — 8, M A T SRR

G 8: WRILWR, KHMT 365 nm MR
HomFIR W0 9¢G, EI-MS m/z: 390 [M]', 365, 351,
334,279, 261,222, 167, 149, 135, 95, 79, 57, 43, 29,
ST I g b o S AT 0 ORI A — 8, Wi
SEVZME D) R AR HR-X-(2- £%)-1- TR

WA 9: Ak s CREE), mp 149~151 C;
SRRV R, WoRA I RAE; RAMT 365
nm N S E A58 . EI-MS m/z: 197 [M]',
177 [M—CH;]', 164 [M—C,H,]", 149 [M—C3Hs]',
135, 121, 107, 79, 69, 51, 39; 'H-NMR (400 MHz,
CD;0D) d: 7.84 (1H, d, J = 9.6 Hz, H-4), 7.08 (1H, s,
H-5), 6.75 (1H, s, H-8), 6.18 (1H, d, J = 9.6 Hz, H-3),
3.89 (3H, s, OCH;-6); *C-NMR (100 MHz, CD;0D) §:
162.9 (C-2), 151.3 (C-7), 150.3 (C-9), 145.7 (C-6),
144.5 (C-4), 112.2 (C-3), 111.4 (C-10), 108.5 (C-5),
103.4 (C-8), 56.4 (6-OCHs). LA I-%df 15 ik — 25",
WS R 9 4 AR B TG

WA 10: Ttk i CRUT-F 1), Liebermann-
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Buchard J W fH 14 o mp 285~287 C; EI-MS m/z: 456
[IM]', 248, 220, 207, 189, 175; 'H-NMR (400 MHz,
CsDs N) &: 4.58 (1H, s, H-29), 3.15 (1H, m, H-3), 1.69
(3H, s, H-30), 0.76 (3H, s, H-23), 0.63 (3H, s, H-24),
0.86 (3H, s, H-25), 0.87 (3H, s, H-26), 0.93 (3H, s,
H-27); PC-NMR (100 MHz, CsDsN) d: 179.2 (C-28),
151.3 (C-20), 109.9 (C-29), 79.0 (C-3), 55.9 (C-17), 55.4
(C-5), 50.9 (C-9), 49.3 (C-18), 40.9 (C-4), 46.9 (C-19),
429 (C-14), 40.7 (C-8), 39.0 (C-1), 38.5 (C-13), 37.7
(C-22),37.3 (C-10), 34.5 (C-7), 32.2 (C-16), 29.9 (C-21),
29.7 (C-15), 28.1 (C-2), 28.0 (C-23), 25.7 (C-12), 21.1
(C-11), 19.5 (C-30), 18.5 (C-6), 16.5 (C-26), 15.8 (C-24),
15.8 (C-25), 14.9 (C-27). LA %tk —2M, ik
WEALA) 10 Ny A HENGTR o

a1 FEERLRES i CREE), mp 192~
197 °C: [o]p+ 9.2 (c 0.6, EtOH); ESI-MS m/z: 712
[M—H], 737 [M+Na]"; 'H-NMR (400 MHz,
DMSO-dq) J: 7.45 (1H, d, J = 8.0 Hz, NH), 5.70 (1H,
brd, J=15.4 Hz, H-5), 5.47 (1H, dd, J = 8.0, 15.6 Hz,
H-4), 5.42 (2H, m, J = 16.8 Hz, H-8, 9), 4.60 (1H, d,
J = 8.6 Hz, H-1"), 3.87 (1H, dd, J = 10.0 Hz, H-2'),
2.95~3.13 (4H, m, H-2"~5"), 2.00 (2H, br s, H-6, 7),
1.98 (1H, m, H-10), 1.54 (1H, m, H-3'), 1.24~1.40
(m, H-11~17, 4~15"), 0.89 (6H, t, J = 6.8 Hz, H-16,
18); *C-NMR (100 MHz, DMSO-d;) J: 175.9 (C-1"),
133.8 (C-5), 133.6 (C-9), 131.0 (C-4), 130.9 (C-8),
102.8 (C-1"), 76.1 (C-5"), 75.9 (C-3"), 72.0 (C-2"),
73.2 (C-2), 72.0 (C-3), 69.4 (C-4"), 69.4 (C-1), 61.1
(C-6"), 52.1 (C-2), 34.3 (C-3"), 32.5 (C-6), 32.3 (C-7),
312 (C-10), 29.1~29.8 (C-11~16, 5'~14'), 25.1
(C-4"),22.6 (C-17, 15"), 14.0 (C-18, 16"). LA - %di 5
SCHR— 2, MR A 11 8 K ST 1.

Bt MR A SR EIE 55 b N 8 b B AR
AR LT E & LT REFH R N A L8
M Z.
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