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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-3p-ol (1), daucesterol (2), stigmast-3, 6-dione (3), epidioxyergosta-6, 22-dine-3p-ol (4), stigmasterol (5), soya-erebroside Il
(6), oleanoalic 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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Inova 400 MHz M FAZREILHRI (Varian 22
w]D); HP—5973 Uit (SEHE ), XT2 ME
s s A (A R AR AT PR A D)5 A A i A
Jit 200~300. 300~400 H. FEM H Al 2 ik
K GFass (i B5iEEALT.) ); Sephadex LH-20 (GE
AT PGS RAmES S5 BER OB
PR AR A PR 2 AR AN, oAb
srHTal.

240 2008 4 7 K A B BB T, 25 P
o B 2 B PR A R B2 4 8 O 7L Humulus: scandens
(Lour) Merr. A2HE, FRALRAE T 52 M4 BB
TR T TS
2 IEBSNE

HERLT A 38 kg, B, 70 %L Rlide
W3 U, Uk R R 4 1592 B, LUK B 43 1L,
WK &S00 BEIR R, IE TR A
TR > EAERCAE, LA E- R 205 (100 © 0~
0 :100) B, 51249 1 (35 mg). 2 (640
mg) K& 8 (12mg). S AFEkm FaERAE AR, Lif
JHiTE-PA i (100 © 0~0 : 100). 545 % (100 : 0~
0:100) BRFEVLML, HERS. Sephadex LH-20 ¥tk
R AR RS 3 (40 mg). 4 (15 mg).
10 (12mg). 11 (13 m@). BEFR L Mg s kA,
PLE7-FEE (100 : 0~0 @ 100) ERFEESEML, & 4
[Fer, RESEBANSEMEEY) 5 (16 mg). 6
(36mg). 7 (13mg) 9 (19 mg).
3 KT

WEY 1. Aesr i CRAG-HEL, Liebermann-
Burchard < i £ BT . 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, CDCls) 6: 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, CDCls) §: 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), 40.4 (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 %k
s S, e a1l (24R)-stigmast-
7, 22(E)-dien-3p-ol .

A 2. ATRER (D, 5% K- 21 i
TR, KW aBCE AR K 4k 7, Liebermann-
Burchard [z N BHE, Molish s SBHE, %Ak,
H W N ST R AW . ESI-MS m/z: 576 [M];
'H-NMR (400 MHz, CDCl3) 6: 5.32 (1H, d, J = 4.5 Hz,
H-6), 4.22 (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, g, J = 4.7 Hz, H-4), 3.05 (2H, g, J =
5.0 Hz, H-3', 2'), 2.90 (1H, m, H-5"); *C-NMR (100
MHz, CDCls) &: 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), 32.3 (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
5ok —5, %Eth A 2 I M

A 3: Ak CGEAG-H D, Liebermann-
Burchard /¥ 2 FH1E. mp 199~201 C; 'H-NMR
(400 MHz, CDCl3) §: 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, CDCls) §: 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), 41.3
(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
i 5 Sk — 5, W e s 3 L3, 6- .

&Y 4. AEGES (HFEED, Liebermann-
Burchard /i S FH . mp 171~174 °C; IR vio, (cm™Y):
3521,2957,2872,1459, 1377; EI-MS m/z: 428 [M]",
414, 399, 371, 363, 331, 245; *H-NMR (400 MHz,
CDCls) &: 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, 15.2 Hz,
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H-22), 5.12 (1H, g, 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, CDCl3) §: 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 I-%k
5k — 30, W e A 4 S epidioxyergosta-6,
22-dien-3p-ol,

& 5. LEE S (HEE), Liebermann-
Burchard o i FH . mp 152~154 °C; EI-MS m/z:
412 [M], 397 [M—CHjs]*, 379, 369 [M—CsH/]",
273, 271, 255, 231, 213; *H-NMR (400 MHz, CDCl5)
§:5.31 (IH, 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=7.0 Hz, H-27), 0.67 (3H, s, H-18): *C-NMR (100
MHz, CDCls) &: 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), 405
(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 b-¥od b5 scih—57,
MO EAR A 5 S

&Y 6: A JGE Bk R CHED, ESI-MS m/z:
712 [M—H] : *H-NMR (400 MHz, DMSO-de) &: 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-1"), 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) 6: 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"). LA I ¥di 1530k —51®,
WS e A 6 RS 1.

WA 7: Jotakt ah GEA-H D, Liebermann-
Burchard Sk BH %« 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, CDCl3) d: 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, CDCl3) &: 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 %k
5 k2, MUSE A T R .

&) 8: IR, AN 365 nm NALR
HomFI A9, EI-MS m/z: 390 [M]", 365, 351,
334, 279, 261, 222, 167, 149, 135, 95, 79, 57, 43, 29.
ST P 5 A o P A 70 FE R IR A — 3, R
TEAMNAE Y R AR HR-A-(2- £55)-1- Ul

WA 9: Ak iy CHEE), mp 149~151 C;
SRR RN R A, SR A 2RAMT 365
nm T RS #RE I (L9O6 EI-MS m/z: 197 [M]7,
177 [M—CHga]*, 164 [M—C,H,]", 149 [M—CsHs]",
135, 121, 107, 79, 69, 51, 39; H-NMR (400 MHz,
CD;OD) 6: 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, OCH3-6); *C-NMR (100 MHz, CD;0D)
162.9 (C-2), 151.3 (C-7), 150.3 (C-9), 145.7 (C-6),
1445 (C-4), 112.2 (C-3), 111.4 (C-10), 108.5 (C-5),
103.4 (C-8), 56.4 (6-OCHg). BA_F4id 15 cifh— 5,
WS A 9 AR EE WIER.

AW 10: Totakt d CU7-FF 2D, Liebermann-
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Buchard 2 . BH M . mp 285~287 °C; EI-MS m/z: 456
[M]*, 248, 220, 207, 189, 175; 'H-NMR (400 MHz,
CsDs N) 6: 458 (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); C-NMR (100 MHz, CsDsN) &: 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). BA_b#di b scik—a™, i
WG 10 S AMENETE .

G 11: e ERRR S CREE), mp 192~
197 °C: [o]po +9.2° (c 0.6, EtOH); ESI-MS m/z: 712
[M—H], 737 [M+Na]"; 'H-NMR (400 MHz,
DMSO-dg) &: 7.45 (1H, d, J = 8.0 Hz, NH), 5.70 (1H
br d, 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-dg) 6: 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),
31.2 (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"). L\ ¥ b
Seik—E0, WS E A 11 KRS 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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