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Chemical constituents from stems and leaves of Humulus scandens
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Abstract: Objective To study the chemical constituents from the roots and stems of Humulus scandens. Methods The
chromatographies on silica gel column, reverse phase column, and semi-preparative HPLC were used to isolate and purify the
constituents and the structures of the compounds were elucidated on the basis of physicochemical properties and spectral data. Results
Ten compounds were obtained from the ethyl acetate fraction of methanol extract in the roots and stems of H. scandens and identitied
as N-p-coumaroyltyramine (1), N-trans-feruloyltyramine (2), cosmosiin (3), 3, 3'-dimethoxy-4, 8'-oxyneoligna-9, 4', 7', 9'-tetraol (4),
3-hydroxy-5, 6-epoxy-7-megastigmen-9-one (5), 4, 5-dihydroblumenol (6), scopoletin (7), citruusin C (8), 2-phenylethyl-O-B-D-
glucopyranoside (9), and 3-oxo-0-ionol-p-D-glucopyranoside (10). Conclusion Compounds 2, 4—6, and 8—10 are all obtained from
H. scandens for the first time, and compounds 2, 4—6, 9, and 10 are firstly isolated from the plants of this genus. Compounds 2, 4, 7,
and 9 show remarkable scavenging activity toward DPPH radical with ICs, values of 0.01, 3.36, 10.55, and 18.15 pg/mL, respectively.
The scientific evidence is provided for the development of anti-oxidant and anti-aging aspects of the drugs.
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WA 1: FER AR 7353 Ci7H,NO;,
ESI-MS m/z: 284 [M+H] . 'H-NMR (300 MHz,
DMSO-ds) d: 9.86 (1H, s, -OH), 9.25 (1H, s, -OH),
8.02 (1H, t, J= 5.0 Hz, -NH), 7.37 (2H, d, J = 8.4 Hz,
H-2', 6", 7.31 (1H, d, J = 15.7 Hz, H-8'), 7.01 (2H, d,
J=28.4Hz H-3,5'), 6.78 (2H, d, J = 8.4 Hz, H-3, 5),
6.68 (2H, d, J = 8.4 Hz, H-2, 6), 6.39 (1H, d, J = 15.7
Hz, H-7'), 3.77 (1H, m, H-8), 3.27 (1H, m, H-8), 2.61
(H, t, J = 7.0 Hz, H-7); "“C-NMR (75 MHz,
DMSO-dg) J: 165.3 (C-9'), 158.8 (C-4), 155.6 (C-4),
138.6 (C-8"), 129.6 (C-1'), 129.5 (C-3', 5'), 129.2 (C-3,
5), 125.9 (C-1), 118.7 (C-7"), 115.7 (C-2', 6'), 115.1
(C-2, 6), 40.7 (C-8), 34.4 (C-7). LA - Hdi 15 SCik i i
HA D, M1 N Nop-T 5B I

WA 2: R AR A ; 70730 CisHoNOy,
ESI-MS m/z: 314 [M+H]". 'H-NMR (300 MHz,
CD;0D) 6: 7.88 (1H, d, J = 2.7 Hz, -NH), 7.42 (1H, d,
J=15.7 Hz, H-7"), 7.09 (1H, d, J = 1.6 Hz, H-2'), 7.04
(2H, d, J = 2.5 Hz, H-2, 6), 7.01 (1H, dd, J = 2.3, 2.1
Hz, H-6'), 6.78 (1H, d, J = 2.6 Hz, H-5), 6.72 (2H, m,
H-3, 5), 6.38 (1H, d, J = 15.7 Hz, H-8"), 3.84 (3H, m,
H-10"), 3.44 (2H, m, H-8), 2.73 (2H, m, H-7);
BC-NMR (75 MHz, CD;OD) 6: 169.2 (C-9'), 156.9
(C-4), 149.8 (C-3"), 149.3 (C-4"), 142.0 (C-7"), 131.3
(C-1), 130.7 (C-6, 2), 128.3 (C-1'), 123.2 (C-8'), 118.7
(C-6), 116.5 (C-5"), 116.3 (C-3, 5), 111.5 (C-2'), 56.4
(-OCHj), 42.6 (C-8), 35.8 (C-7). 'H Fl >C-NMR ¥
BRFAE s I WA BT A . 2 NIRRT IR
JIF) AB HER R MBS, 73 AI7E oy 6.38 (1H,
d, J=15.7 Hz, H-8') }% dy 7.42 (1H, d, J = 15.7 Hz,
H-7"), BN R LRG0 HOmT ARG 24
Ao DUEBR S SCmiE A 8", e s
W) 2 by N-Js - B 2 It i i

&) 3: BALE A 4> 73X CoHp0010, ESI-MS
miz: 431 [M—H] . "H-NMR (300 MHz, DMSO-d;) :
7.95 (2H, d, J = 8.4 Hz, H-2', 6), 6.92 (2H, d, J= 8.4
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Hz, H-5, 3'), 6.84 (1H, d, J = 7.8 Hz, H-8), 6.44 (1H,
s, H-6), 5.06 (1H, d, J= 6.9 Hz, H-1"); "*C-NMR (75
MHz, DMSO-ds) 6: 181.9 (C-4), 164.3 (C-2), 162.9
(C-7), 161.7 (C-5), 161.1 (C-4'), 156.9 (C-9), 128.6
(C-2', 6), 120.6 (C-1'), 116.1 (C-3', 5'), 105.3 (C-10),
103.0 (C-3), 99.9 (C-1"), 99.5 (C-6), 94.8 (C-8), 77.1
(C-5"), 76.4 (C-3"), 73.1 (C-2"), 69.5 (C-4"), 60.6
(C-6")o LL - Xdf 5 e e A — 50, ikt
GE/RIPNE R

WA 4: Ttk 313X CHasO7, ESI-MS
m/z: 401 [M+Na]’, 377 [M—H] . 'H-NMR (300
MHz, CD;0D) 6: 7.03 (1H, d, J = 1.9 Hz, H-2), 6.98
(1H, d, J = 8.2 Hz, H-5), 6.88 (1H, m, H-6"), 6.85 (1H,
d, J = 1.6 Hz, H-2), 6.77 (1H, d, J = 8.1 Hz, H-5),
6.72 (1H, dd, J = 8.1, 2.0 Hz, H-6), 491 (1H, m,
H-7'), 4.20 (1H, m, H-8"), 3.87 (3H, s, 3-OCHj3), 3.83
(3H, s, 3'-OCH3), 3.72 (1H, dd, J = 11.8, 3.9 Hz,
H-9'a), 3.57 (2H, m, H-9), 3.46 (1H, dd, J = 12.0, 5.1
Hz, H-9'b), 2.63 (2H, m, H-7), 1.82 (2H, m, H-8);
BC-NMR (75 MHz, CD;0D) ¢: 152.2 (C-4), 148.7
(C-3"), 148.2 (C-3), 147.8 (C-4"), 138.9 (C-1), 134.4
(C-1"), 122.6 (C-6), 121.3 (C-6), 110.2 (C-5), 116.4
(C-5"), 114.5 (C-2), 112.3 (C-2"), 88.3 (C-8'), 74.7
(C-7"), 62.7 (C-9"), 62.4 (C-9), 57.1 (3-OCHj3), 56.9
(3'-OCHj3), 36.1 (C-8), 33.2 (C-7). LA_- %l 5 Sk
A, W e AL S 4 4 3, 3'-dimethoxy-4,
8'-oxyneoligna-9, 4', 7', 9'-tetraol.

WA 5: Totaetk; 43138 C13Hy00;3, ESI-MS
miz: 247 [M+Na]". 'H-NMR (300 MHz, CD;0D) §:
7.16 (1H, d, J = 15.8 Hz, H-7), 6.17 (1H, d, J = 15.8
Hz, H-8), 3.76 (1H, m, H-3), 2.32 (1H, dd, J = 12.9,
1.7 Hz, H-4a), 2.28 (3H, s, H-10), 1.65 (1H, dd, J =
14.3, 9.2 Hz, H-2a), 1.57 (1H, dd, J = 12.9, 3.4 Hz,
H-4b), 1.28 (1H, dd, J = 13.6, 2.8 Hz, H-2b), 1.18
(3H, s, H-12), 1.17 (3H, s, H-13), 0.95 (3H, s, H-11);
BC-NMR (75 MHz, CD;OD) &: 200.2 (C-9), 145.4
(C-7), 133.8 (C-8), 70.9 (C-6), 68.8 (C-5), 64.4 (C-3),
47.7 (C-2), 41.3 (C-4), 36.1 (C-1), 29.8 (C-12), 27.4
(C-10), 25.1 (C-11), 20.0 (C-13). LL % 5 SCikdi
EIA -, W%k &Y 5 A 3-hydroxy-5,
6-epoxy-7-megastigmen-9-one.

WEY 6: Jotaiik; 43130 C13H,y003, ESI-MS
m/z: 247 [M+Na]". 'H-NMR (300 MHz, CD;0D) ¢:

5.88 (1H, s, H-4), 5.80 (1H, s, H-8), 5.79 (1H, s, H-7),
432 (1H, m, H-9), 2.52 (1H, d, J = 17.0 Hz, H-2b),
2.15 (1H, d, J = 17.0 Hz, H-2a), 1.91 (3H, s, H-11),
1.23 (3H, d, J = 6.4 Hz, H-10), 1.03 (3H, s, H-11),
1.00 (3H, s, H-12); "*C-NMR (75 MHz, CD;0D) §:
201.2 (C-3), 167.7 (C-5), 136.9 (C-8), 130.1 (C-7),
127.1 (C-4), 79.9 (C-6), 68.7 (C-9), 50.7 (C-2), 42.4
(C-1), 24.5 (C-12), 23.8 (C-10), 23.5 (C-11), 19.6
(C-13). DA EXcdi 5 semkarom 2 A — 5, Mke
WY 6 4y 4, 5-dihydroblumenol.

AW 7. A 573K CloHsOs 54
§1 254 nm N ERA BRI A9, ESI-MS m/z:
215 [M+Na]*. 'H-NMR (300 MHz, CD;0D) &: 7.85
(1H, d, J = 9.4 Hz, H-4), 7.10 (1H, s, H-5), 6.76 (1H,
s, H-8), 6.19 (1H, d, J = 9.4 Hz, H-3), 3.90 (3H, s,
6-OCH;); "*C-NMR (75 MHz, DMSO-dy) &: 160.7
(C-2), 151.6 (C-7), 149.6 (C-9), 145.4 (C-6), 144.5
(C-4), 111.4 (C-3), 110.3 (C-10), 109.5 (C-5), 102.8
(C-8), 55.9 (6-OCH3). LA I%#is 5 SR iE HeA—
P, M A T T R R .

&) 8: FHafffE; 731U CigHyn07, ESI-MS
milz: 349 [M+Na]", 675 [2M+Na]". 'H-NMR (300
MHz, CD;0D) ¢: 7.09 (1H, d, J = 8.2 Hz, H-6), 6.83
(1H, d, J= 1.9 Hz, H-3), 6.72 (1H, dd, J= 8.2, 1.9 Hz,
H-5), 5.95 (1H, m, H-8), 5.03 (2H, m, H-9), 4.83 (1H,
d, J = 7.2 Hz, H-1"), 3.88 (1H, dd, J = 12.0, 1.7 Hz,
H-6'a), 3.84 (3H, s, 2-OCHj3), 3.69 (1H, dd, J = 12.0,
5.1 Hz, H-6'b), 3.47 (1H, m, H-2"), 3.45 (1H, m, H-5"),
3.38 (2H, m, H-3', 4'), 3.34 (1H, m, H-7); "“C-NMR
(75 MHz, DMSO-dg) J: 150.8 (C-2), 146.4 (C-1),
139.0 (C-8), 136.5 (C-4), 122.1 (C-5), 118.3 (C-6),
115.8 (C-9), 114.3 (C-3), 103.1 (C-1'), 78.2 (C-5'),
77.9 (C-3"), 74.9 (C-2'), 71.4 (C-4"), 62.5 (C-6"), 56.7
(2-OCH3), 40.8 (C-7). LA %05 SCliRHRE HE AR —
HM, W 8 R C.

AW 9: Tota ik, 43128 C14H2006, ESI-MS
m/z: 307 [M+Na]". 'H-NMR (300 MHz, CD;0D) 6:
7.16~7.28 (5H, m, H-2~6), 4.30 (1H, d, J = 7.8 Hz,
H-1'), 4.09 (1H, m, H-8a), 3.88 (1H, dd, J = 11.7, 1.5
Hz, H-4'), 3.79 (1H, m, H-3"), 3.76 (1H, m, H-2"), 3.70
(1H, m, H-5"), 3.65 (1H, m, H-8b), 3.28 (1H, m,
H-6'a), 3.28 (1H, m, H-6'b), 2.94 (2H, t, J = 7.4 Hz,
H-7); "C-NMR (75 MHz, DMSO-d;) 6: 140.1 (C-1),
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130.1 (C-3, 5), 129.3 (C-2, 6), 127.2 (C-4), 104.4
(C-1), 78.1 (C-3"), 77.9 (C-5), 75.1 (C-2), 71.7
(C-4"), 71.6 (C-8), 62.8 (C-6'), 37.2 (C-7). LA EXids
5RO A, MO RS 9 IR -
O-B-D-NE I 25 Bl 4

WA 10: Tt B4 4315 Ci19H3007, ESI-MS
mlz: 393 [M+Na]", 763 [2M+Na]". 'H-NMR (300
MHz, CD;0D) d: 5.96 (1H, s, H-4), 5.76 (1H, dd, J =
15.5, 9.2 Hz, H-7), 5.59 (1H, dd, J = 15.3, 7.4 Hz,
H-8), 448 (1H, m, H-9), 429 (I1H, d, J = 7.5 Hz,
H-1'), 3.85 (1H, dd, J=11.7, 2.8 Hz, H-6'a), 3.63 (1H,
dd, J=11.9, 6.0 Hz, H-6'b), 3.29~3.21 (4H, m, H-2"),
2.70 (1H, d, J = 9.2 Hz, H-6), 2.48 (1H, d, J = 16.5
Hz, H-2b), 2.06 (1H, d, J = 16.7 Hz, H-2a), 1.98 (3H,
d, J = 0.9 Hz, H-13), 1.29 (3H, d, J = 6.3 Hz, H-10),
1.03 (3H, s, H-11), 0.99 (3H, s, H-12); "*C-NMR (75
MHz, CD;OD) ¢: 202.1 (C-3), 165.8 (C-5), 137.2
(C-8), 131.2 (C-7), 126.2 (C-4), 101.3 (C-1'), 78.4
(C-3"), 782 (C-5), 74.9 (C-2), 74.7 (C-9), 71.7
(C-4'), 62.8 (C-6'), 56.9 (C-6), 48.1 (C-10), 37.2
(C-1), 28.0 (C-12), 27.4 (C-11), 23.9 (C-13), 22.2
(C-10) o VA _F-¥edfs 5 scmpaio e A —5, e
A4 10 4y 3-oxo-a-ionol-B-D-glucopyranoside
4 BHEBREMEHAR

B AR S C IR 1.0 mg/mL 1) FF BV
SRIE K LA BIFRRE 104 100 1%, [ SALB RS EL 160
uL #4540 uL DPPH (1.5X 10 mol/L); PHYES
HEWIER 0.1 mg/mL Vs SFHEE A 160 uL FEES
40 uL DPPH W& siFEseER e = T Y 30
min, FHEEARAXAE 520 nm N IILIR G, oF H L 1Cs
{H. A& 2.4.7 A1 9 X} DPPH ] ICso 53514 0.01.
3.36. 10.55 1 18.15 pg/mL.
5 g
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10 2 E RN ERY) 4y B3] X 10 MEA
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9 BATRUF B HAEERRIEYE, v I R BT
FPLZAL T I 259 56 F A DR AR .

s

(1]

(2]

(3]

(4]

(3]

(6]

(7]

[12]

[13]

[14]

[15]

[16]

MR, £ OB, K 5, L PAETE R
[J]. "2y, 2012, 34(6): 1119-1122.

JHERRE, E R MK, AE. o [ R R A T 5
R (0] LT BEZERER, 2001, 3(1): 60-61.
BREE, Fewk, AT SO HERALAE O IEEST ().
frih 5 25, 2008, 10(5): 5-7.

Frffd, #k BE, HERDE, 5. FERHTETIZ BT B
5% [J]. W EEEZ, 2008, 19(1): 58-59.

JioR . AR EUR AN R ] R AR,
1992, 6(1): 47.

FRAEN, i &7, AEREWITHER (7). P EZH, 2011,
25(2): 175-179.

wR, MR, CELEE, S SR RS YT
WEFT [3]. #hors WHGE YR, 2006, 14(3): 233-237.
Naomichi F, Michiko Y, Takeatsu K. Studies on the
constitutents of the stems of Tinospora tuberculata
beumee. 1. N-trans and N-cis-feruloyl tyramine and a new
phenolic glucoside, Tinotuberide [J]. Chem Pharm Bull,
1983, 31: 156-161.

KGN, BB, 8K, & KBS 8 2 B
B 27 e WE9E [J]. RART 0T 58 5 TT %, 2009,
21(6): 970-972.

W, FMREL, =, S RO Y BOE H
FEBRIE ST (7], P2, 2012, 43(6): 1057-1060.
B, B T, AP, S5 SR =R A R
RS 0] RS JT K, 2013, 25(7):
912-915.

Gonzalez A G, Guillermo J A, Ravelo A G, et al. 4,
5-Dihydroblumenol A,
Perrottetia multifipra [J].
400-402.

oL, KA, W, S R TR EE R
FARE R se [ &R, 2008, 34(4):
593-596.

REE, £, X W, A BRI ().
W[ 2522 2%, 2007, 42(13): 975-977.

Piao M S, Kim M R, Lee D G, et al. Antioxidative
constituents from Buddleia officinalis [J]. Arch Pharm
Res, 2003, 26(6): 453-457.

Wang M F, Shao Y, Huang T C, et al. Isolation and

structural elucidation of aroma constituents bound as

a new nor-isoprenoid from
J Nat Prod, 1994, 57(3):

glycosides from Sage (Salvia officinalis) [J]. J Agric
Food Chem, 1998, 24: 2509-2511.


http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%bc%a0%e6%80%9d%e5%b7%a8&code=22922986;21915669;22904577;22806930;22768485;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e7%8e%8b%e6%80%a1%e8%96%87&code=22922986;21915669;22904577;22806930;22768485;
http://www.cnki.net/KCMS/detail/                /kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%88%98%e4%b8%bd&code=22922986;21915669;22904577;22806930;22768485;



