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Stilbenoids from rhizomes of Dioscorea bulbifera
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Abstract: Objective To study the stilbenoids from the rhizomes of Dioscorea bulbifera. Methods The compounds were isolated
and purified by chromatography on silica gel, ODS, Sephadex LH-20 columns and HPLC methods. Their structures were determined
by means of physicochemical properties and spectral data analyses. Results Fourteen stilbenoids were isolated from the EtOAC
partitioned fraction of 95% EtOH extract in D. bulbifera. They were identified as 2, 7-dihyoxy-3, 4-dimethoxy-9, 10-
dihydrophenanthrene (1), 2, 5-dihydroxy-4-methoxy-9, 10-dihydroxyphenanthrene (2), latifolin (3), 2',3-dihydroxy-4, 5-
dimethoxy-bibenzyl (4), 4-methoxyphenanthrene-2, 3, 7-triol (5), 3, 7-dihydroxy-2, 4-dimethoxyphenanthrene (6), 2’, 3-dihydroxy-
5-methoxybibenzyl (7), 3, 4', 5-trihydroxy-3'-methoxybibenzyl (8), 7-hydroxy-2, 3, 4-trimethoxyphenanthrene (9), 3', 3'-dihydroxy-
5-methoxybibenzyl (10), 2, 7-dihydroxy-4-methoxy-9, 10-dihydroxyphenanthrene (11), 2, 7-dihydroxy-3, 4-dimethoxyphenanthrene
(12), 2, 7-dihydoxy-2, 4-dimethoxy-9, 10-dihydrophenanthrene (13), and 4, 7-dihydroxy-2-methoxy-9, 10-dihydrophenanthrene (14).
Conclusion Compounds 1—3, 5—7, 9, 12, and 14 are isolated from the rhizomes of D. bulbifera for the first time.

Key words: rhizomes of Dioscorea bulbifera; stilbenoids; 2, 7-dihyoxy-3, 4-dimethoxy-9, 10-dihydrophenanthrene; 4-methoxy-
phenanthrene-2, 3, 7-triol; 7-hydroxy-2, 3, 4-trimethoxyphenanthrene
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B RN EPRT R, e 2 7 PR R
BEVER Y s FAT HUMR A /MR A s 1,
AU IZ RS PREAT THEIL, ML T 95% L
ME SR U OISR S BE AU 0 0 A2 T 14 M
G, BINEEREGy, EEN 2, 7- k-3, 4-
TR JE -9, 10- T & JF (2, 7-dihyoxy-3, 4-
dimethoxy-9, 10-dihydrophenanthrene, 1), 2, 5-"F%
HE-4- WA KR -9, 10- — & FE (2, 5-dihydroxy-4-
methoxy-9, 10-dihydroxyphenanthrene, 2). latifolin
(3). 2, 3-Z 3 dk-4, 5- ALY (2, 3-
dihydroxy-4, 5-dimethoxybibenzyl, 4). 4- F 5L HE- 2,
3, 7-—lf (4-methoxyphenanthrene-2, 3, 7-triol, 5).
3, 7- k-2, 4- WIS SESE (3, 7-dihydroxy-2,
4-dimethoxyphenanthrene, 6). 2/, 3- " Ff%E-5-H 4
FEBEY (2, 3-dihydroxy-5-methoxybibenzyl, 7). 3,
4, 5-=FRFE-3- WA RN (3, 4, 5-trihydroxy-
3'-methoxybibenzyl, 8). 7-F£3k-2, 3, 4-— HIHILIE
(7-hydroxy-2, 3, 4-trimethoxyphenanthrene, 9). 3, 3'-
O R s AR B R (3, 3-dihydroxy-5-
methoxybibenzyl, 10). 2, 7- —J#3-4-FI4 %9, 10-
& AE (2, 7-dihydroxy-4-methoxy-9, 10-dihydroxy-
phenanthrene, 11). 2, 7- - ¥%£3£-3, 4- 4 FLTE (2,
7-dihydroxy-3, 4-dimethoxyphenanthrene, 12). 2, 7-
T2, 4- TS EE-9, 10- A FE (2, 7-dihydoxy-
2, 4-dimethoxy-9, 10-dihydrophenanthrene, 13). 4, 7-
TRRAL2-FA L9, 10- =& FE (4, 7-dihydroxy-2-
methoxy-9, 10-dihydrophenanthrene, 14), HH1b5
P1~3. 5~7. 9. 12, 14 ¥ RMIZAEY + 5y
EEGED
1 R 5HH

Agilent 1200 Y /5 RCBUAH 3 B (a3 (36 [
Agilent A 7] ); Finnigan LCQ Advantage MAX Jiiii%
% (3E[E Finnign A ] ); Agilent 1200 Uy AH -1l
H A (G2 Agilent AF]); AV—300/400 MHz
BB PR ALIRIC (481E Bruker AH]); Sephadex
LH-20 #Eai%p4 kL (B Pharmacia A #]); X—35
RS s EA (B AR e AN AR A 7] D5 Jasco V—
550 U4/ WAL . Jasco FT/IR—480 plus {i#
BTSSR CHAI R FE i
fERE (200~300 H, 80~100 H) FIFER GF,ss #h
JE TR T B L) 77 s R ODS A
AR (R Merck 2 7)): AT IR 8 43 #r 2l
AR

SEEG TS 2 F 2T 2011 EECRIE H SR
M EBR A, 4B R KR A 2y 0 = D
M 2 ¥z % 2 o PR %8 B Dioscorea
bulbifera L. WITHHEE. brA (20120137 ILAFIK
TR R 2 SRR T o
2 RESSE

251256 10.0 kg, Fie)a, =8 FAH 10
G 95% CREBIRTEHG, A IFPEH0OR, Il A4
RENRE 1.7 kg, WEE T INIE KB ILEVE,
oA BEIR OWE. IF T REUHMTAG, /I
R, Wk He IR A 43 2 A7 T R AL IR A7 245 g, BT
LEEAERERAT 560 g, 1E T BEAHGHAL 760 g, 7K
P 120 go H4BETR L6 3BT BT RE AT 3 43 25,
SAG-HEE (10002 1—1 1) BEEEVEME, 5584
W84 Fr. 1~8. ¥ Fr. 4~6 200 S L RER A (03, &
fi-FEE (100 @ 17 :3) Ryelimes s, &
Sephadex LH-20 tAif%45, HIEE A mshFHalifb1s 24t
EW) 4(50mg). 5(13 mg). 10 (9 mg). 11 (26 mg).
¥ Fr. 1~3 Sub ke i, AymBE-pE (100 :
158 : 2) AW, SRJ54 Sephadex LH-20 A4
AT, EAT-FEE (10D NRshH, 5501k
A1 (12mg). 2 (8mg). 3 (14mg), FLHIK
HPLC HEEK RG4S o B2k 54 6 (11 mg).
12(23 mg). X} Fr. 7~8 fiiH] ODS s AHA: (43 75 12,
732 3 MG Fr. a~c, 855354 H Sephadex LH-20
FEEREN RS, WEONRBIHR LR, R EHE%
T HPLC A B alib 3 2 541 7 (9 mg).
8 (10mg). 9 (5mg). 13 (18 mg). 14 (12 mg).
3 Hm%E

A 1: BRI AR CEA)T), ESI-MS m/z: 271
IM—H]» 7R Nh CleHig0s0 UV A (nmy): 211,
280; IR v (cm '): 3429, 2938, 1590, 1476, 1 358,
1 068, 7865 HHiHR-Fr HIE S 84T 5. "H-NMR
(300 MHz, DMSO-dy) d: 7.94 (1H, d, J = 9.2 Hz,
5-OH), 6.65 (1H, dd, J = 8.5, 2.5 Hz, H-6), 6.63 (1H,
s, H-8), 6.52 (1H, s, H-1), 3.75 (3H, s, 3-OCHj3), 3.61
(3H, s, 4-OCH3), 2.49~2.57 (4H, m, H-9, 10);
BC-NMR (75 MHz, DMSO-dy) &: 155.5 (C-7), 151.0
(C-4), 148.8 (C-2), 139.9 (C-3), 138.9 (C-8a), 133.5
(C-10a), 127.8 (C-5), 123.6 (C-4b), 118.8 (C-4a),
114.4 (C-8), 113.2 (C-6), 111.4 (C-1), 60.3 (3-OCHj3),
60.0 (4-OCHjs), 29.6 (C-10), 29.5 (C-9). LA F¥#i Y
SCHRIRE A, Mt A 2, -2
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H5-3, 4- T HAESE-9, 10- A FE

WA 2: BETCE TR AR CE ), 2851 254 nm
TEHEA, mp 162~164 ‘C, ESI-MS m/z: 242 [M—
H], 2 7300 CisHOs0 UV A (nm): 212, 271,
199; IR veer (em™'): 3 386, 3 019, 2 945, 1 573, 1 446,
1 342, 1 078, 692; WRALIR-Fr Hilis b W .
'H-NMR (400 MHz, CDCLy) 6: 8.02 (1H, s, 5-OH),
7.13 (1H, t, J = 7.7 Hz, H-7), 6.96 (1H, d, J = 7.3 Hz,
H-6), 6.86 (1H, d, J = 7.1 Hz, H-8), 6.46 (2H, s, H-1,
3), 3.88 (3H, s, 4-OCH3), 2.60~2.68 (4H, m, H-9,
10); "“C-NMR (100 MHz, CDCly) &: 155.7 (C-2),
155.0 (C-4), 153.0 (C-4a), 143.9 (C-10a), 140.7
(C-8a), 127.9 (C-7), 120.7 (C-4b), 120.0 (C-6), 117.8
(C-8), 115.2 (C-5), 109.2 (C-1), 99.1 (C-3), 57.1
(4-OCHj3), 31.1 (C-10), 30.8 (C-9). LA _L%ds 5 ik
HOBEIEA ), Mt & 2 b2, 5-—Fdk-4-
FH4EJE-9, 10- & 3E.

EY 3: AEPUREMfE CHED, ESI-MS m/z:
285 [M—H], 4+ T34 C7H ;04 UV AN (nm):
208; TRvE> (em™): 3 432,2 930, 1600, 1456, 1202,
678; IRBRLIR-T5 451 S N 2L M (0. "H-NMR (300
MHz, CDsCOCDs) d: 7.06 (1H, d, J = 7.4 Hz, H-6),
7.02 (1H, d, J = 7.5 Hz, H-4'), 6.82 (1H, d, J = 8.0 Hz,
H-3'), 6.77 (1H, d, J = 7.5 Hz, H-5), 6.67 (1H, s,
H-3), 6.60 (1H, s, H-6), 6.22 (1H, ddd, J = 16.5, 10.2,
6.1 Hz, H-X), 5.42 (1H, d, J = 5.9 Hz, H-A), 5.09 (1H,
d, J = 10.2 Hz, =CH, .;;), 4.79 (1H, d, J = 17.1 Hz,
=CH> yans), 3.83 (3H, m, 4-OCH3), 3.71 (3H, m,
2-OCHs); C-NMR (75 MHz, CDsCOCDs) 6: 155.7
(C-2)), 151.4 (C-2), 147.0 (C-4), 141.6 (C-X), 141.0
(C-5), 130.6 (C-1"), 130.2 (C-6'), 128.0 (C-4'), 124.5
(C-1), 120.0 (C-5"), 117.0 (C-6), 116.0 (C-3'), 115.2
(=CH,), 99.4 (C-3), 57.2 (4-OCH3), 56.6 (2-OCHa),
41.1 (C-A)o LA X 5 ek ieA 57, #%
EWAW 3 M latifolin.

WG 4: LLETCE KR (G4, EI-MS m/z:
272 [M—H], 4 T34 CigHig040 UV AN (nm):
209, 275; IR veer (cm '): 3 434,2919,2 835, 1 614,
1 486, 1 090. 'H-NMR (300 MHz, CDCl3) &: 7.07~
1.12 (2H, m, H-6, 4), 6.87 (1H, t, J = 7.4 Hz, H-5"),
6.79 (1H, d, J = 7.7 Hz, H-3'), 6.53 (1H, s, H-2), 6.30
(1H, s, H-6), 3.89 (3H, s, 4-OCH3), 3.82 (3H, s,
5-OCH3), 2.89 (2H, m, H-a), 2.86 (2H, m, H-a");

BC-NMR (75 MHz, CDCls) d: 153.9 (C-2), 1523
(C-5), 149.2 (C-3), 138.7 (C-1), 133.9 (C-4), 130.4
(C-6"), 128.1 (C-1'), 127.4 (C-4"), 120.8 (C-5"), 115.5
(C-3), 108.2 (C-2), 104.7 (C-6), 61.2 (4-OCHj3), 56.0
(5-OCHs), 36.4 (C-a'), 32.4 (C-a). LL_F%¥E 5 STk
A —H, WA 4 K 2, 3- R4, 5-
R

EY S Atk (FED, SETA
Pi HlE BEIR 4065 B . mp 205~210 C,
ESI-MS m/z: 255 [M—H], 4> T3k CisHp040
UV AN (nm): 208, 254; TR vior (em'): 3 431,2 926,
1617,1522, 1460, 1 152; hnIR-Fr 5 s W (2 5%
#fh. '"H-NMR (300 MHz, CD;0D) ¢: 9.23 (1H, d,
J=9.2 Hz, H-5), 7.43 (1H, d, J = 8.8 Hz, H-10), 7.35
(1H, d, J= 8.8 Hz, H-9), 7.13 (1H, d, J = 2.5 Hz, H-8),
7.09 (1H, dd, J = 9.2, 2.6 Hz, H-6), 7.03 (1H, s, H-1),
3.85 (3H, s, 4-OCH3); "C-NMR (75 MHz, CD;0D) §:
155.9 (C-7), 146.6 (C-4), 146.1 (C-3), 140.8 (C-2),
1353 (C-8a), 129.1 (C-5), 128.1 (C-10), 127.5
(C-10a), 125.6 (C-9), 124.4 (C-4b), 119.5 (C-4a),
117.4 (C-8), 112.5 (C-6), 109.8 (C-1), 60.0 (4-OCH3).
L E S 5 ScimIiE A 8, st A 5
N 4-HEEHEE-2, 3, 7- =,

& 6: LLbRCEE AR (HEE, ESI-MS
m/z: 267 [M—H] ", 73730 C16H 4040 UV A (nm):
257; IRvED (em): 3 417,2 934, 1620, 1 468, 1 285,
966, 858, 828; WMl K- A B i N AW SE R .
'H-NMR (300 MHz, CD;0D) &: 9.29 (1H, d, J = 9.0
Hz, H-5), 7.38 (1H, d, J = 8.8 Hz, H-10), 7.32 (1H, d,
J = 8.8 Hz, H-9), 7.17 (1H, d, J = 8.7 Hz, H-6), 7.13
(1H, d, J = 9.2 Hz, H-8), 6.96 (1H, s, H-1), 3.83 (3H,
s, 4-OCH3), 3.82 (3H, s, 2-OCH3): "“C-NMR (75
MHz, CD;0OD) 6: 156.0 (C-7), 148.8 (C-4), 145.7
(C-3), 141.1 (C-2), 135.5 (C-8a), 129.3 (C-9), 128.4
(C-10), 127.0 (C-10a), 125.6 (C-5), 124.2 (C-4a),
120.3 (C-4b), 117.4 (C-8), 112.4 (C-1), 106.1 (C-1),
59.9 (4-OCH3), 56.4 (2-OCHs). PL_L#0¥i 5 ek i
SA -, e 6 o 3, 7- k2, 4-
TSR

a7 atrtmRE A PR, mp 95~
98 °C, ESI-MS m/z: 267 [M—H] , 2 7\ N
CisH 6040 UV AN (nm): 208, 273; IR v (cm™'):

X

3 413, 1 605, 1 589, 1 456, 920, 836. 'H-NMR (300
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MHz, CD;COCD;) 6: 7.08 (1H, dd, J = 7.4, 1.6 Hz,
H-6'), 7.01 (1H, td, J = 7.6, 1.7 Hz, H-4"), 6.84 (1H,
dd, J = 8.0, 6.9 Hz, H-3"), 6.73 (1H, td, J = 7.4, 1.2
Hz, H-5'), 6.35 (1H, d, J = 1.8 Hz, H-2), 6.32 (1H, d,
J =2.1 Hz, H-6), 6.23 (1H, t, J = 2.2 Hz, H-4), 3.71
(3H, s, 5-OCHj), 2.74~2.90 (4H, m, H-a, a’); "C-
NMR (75 MHz, CD;COCD;) d: 161.9 (C-5), 159.4
(C-3), 156.1 (C-2'), 145.7 (C-1), 130.9 (C-6"), 129.1
(C-1'), 127.9 (C-4'), 120.3 (C-3"), 115.8 (C-5'), 108.9
(C-6), 106.2 (C-2), 99.7 (C-4), 55.4 (5-OCHs3), 37.0
(C-a), 33.0 (C-a")o LA FHed 5 Sk A — s,
WS B T A 2, 3- -5 A RS

a8 LUt ToE Bk (R, EI-MS m/z:
261 [M—H], 43 T A CisH1g040 UV A (nm):
209,279; IRvee (em'): 3 455,2 925, 1 515, 1 487,
972, 856. 'H-NMR (300 MHz, CD;COCDs) &: 6.80
(1H, d, J= 1.8 Hz, H-2), 6.71 (1H, d, J = 8.0 Hz, H-5),
6.65 (1H, dd, J = 8.0, 1.9 Hz, H-6), 6.21 (2H, d, J =
2.1 Hz, H-2', 6), 6.18 (1H, m, H-4), 3.80 (3H, s,
3-OCHj3), 3.82 (3H, s, 5-OCH3), 2.75 (2H, m, H-a'),
2.73 (2H, m, H-a); "C-NMR (75 MHz, CD;COCD;)
5 159.4 (C-3', 5), 148.1 (C-3), 145.6 (C-4), 145.2
(C-1"), 134.3 (C-1), 121.6 (C-4"), 115.6 (C-5), 113.0
(C-2), 107.8 (C-2', 6'), 109.1 (C-6), 56.2 (3-OCHs),
39.1 (C-a), 38.1 (C-a). LA FHl 5 SCiRHE R A —
HUA, WA 8 N 3, 4, 5-=FIE-3 - I
R

B 9: AR AR K CHREE, mp 150~
153 ‘C, ESI-MS m/z: 285 [M+H]", TR N
Ci7H16040 UV AN (nm): 207,257; IR vEer (em™):
3428,1615,1465,1352,1084,997. 'H-NMR (300
MHz, CD;COCDs) d: 9.34 (1H, d, J = 9.2 Hz, H-5),
7.62 (1H, d, J = 8.8 Hz, H-10), 7.54 (1H, d, J = 8.9
Hz, H-9), 7.25 (2H, d, J = 3.4 Hz, H-6, 1), 7.21 (1H,
dd, J = 9.2, 2.6 Hz, H-8), 3.97 (6H, s, 2, 4-OCHa),
3.94 (3H, s, 3-OCH3); "C-NMR (75 MHz, CD;COCD3)
d: 156.1 (C-7), 152.8 (C-4), 152.5 (C-2), 143.9 (C-3),
134.8 (C-8a), 129.9 (C-10a), 129.1 (C-5), 127.9 (C-9),
127.2 (C-10), 124.2 (C-4b), 119.9 (C-4a), 117.8 (C-8),
1124 (C-6), 106.7 (C-1), 62.3 (3-OCHs), 60.5
(4-OCH3), 56.2 (2-OCH3). LA %4 5 ek
A, Mtk 9k TR IE-2, 3, 4-=

J=

AAEE.

&Y 10: Ik (45, mp 86~90 C,
ESI-MS m/z: 245 [M+H]", 73 h CisHiO0s0
UV A (nm): 210, 276,299; IR vEr (em™): 3 313,
2 928, 2 872, 1 601, 1 506, 1 455, 1 150, 691.
'H-NMR (300 MHz, CDCLy) &: 7.10 (1H, t, J = 7.4
Hz, H-5"), 6.71 (1H, d, J = 7.5 Hz, H-6'), 6.64 (1H, d,
J=8.3Hz, H-4), 6.61 (1H, s, H-2"), 6.29 (1H, s, H-6),
6.24 (2H, s, H-4, 2), 3.70 (3H, s, 5-OCHj3), 2.76 (4H,
m, H-a, a’); “C-NMR (75 MHz, CDCl;) J: 160.9
(C-5), 156.8 (C-3), 155.6 (C-3'), 144.6 (C-a), 143.7
(C-a"), 129.7 (C-5"), 121.1 (C-6"), 115.6 (C-2"), 113.1
(C-4"), 108.3 (C-4), 106.9 (C-6), 99.3 (C-2), 55.5
(5-OCHs), 37.8 (C-a), 37.4 (C-a'). LA %¥s 5 Sk
EHA—FY, ez e A 10 0 3, 3- R k-
5-FAJEIR .

&) 11 by L[ A8 K CHE D, ESI-MS m/z
241 [M—H], 4} TR A CsH 14050 UV S (nm):
215,278,297; IRveer (em ™ ): 3 427, 3 028, 2 973,
1603, 1456, 1 076, 'H-NMR (300 MHz, CD;COCD;)
5:8.05 (1H, d, J = 9.3 Hz, 5-OH), 6.69 (1H, d,J=9.0
Hz, H-6), 6.62 (1H, d, J = 2.5 Hz, H-8), 6.46 (1H, d,
J=2.1 Hz, H-3), 6.38 (1H, d, J = 2.1 Hz, H-1), 3.82
(3H, s, 4-OCHs), 2.49~2.63 (4H, m, H-9, 10);
BC.NMR (75 MHz, CD;COCDs;) &: 157.8 (C-4),
156.4 (C-7), 155.1 (C-2), 140.4 (C-8a), 139.1 (C-10a),
129.0 (C-5), 124.8 (C-4b), 115.4 (C-4a), 114.1 (C-6),
112.6 (C-8), 107.3 (C-1), 98.16 (C-3), 54.8 (4-OCHj),
30.4 (C-10), 29.9 (C-9). LA LA 55 Sk S A —
U, WSS 11 N 2, 7- R R4 HUR -9,
10- &9,

AW 12: A ETE A (ED, ESI-MS
m/z: 271 [M+H]", 23T N ClgHy040 UV A
(nm): 206, 257, 278; IRvee (cm™'): 3 275, 2 973,
1615, 1460, 1 066, 1 023, 868. 'H-NMR (300 MHz,
CDCls) d: 9.34 (1H, d, J = 8.9 Hz, H-5), 7.51 (1H, d,
J=18.9 Hz, H-10), 7.46 (1H, d, J = 8.9 Hz, H-9), 7.18
(1H, t, J = 3.0 Hz, H-8), 7.16 (1H, m, H-6), 7.15 (1H,
m, H-1), 4.09 (3H, s, 3-OCH3), 3.95 (3H, s, 4-OCH3);
BC-NMR (75 MHz, CDCLy) d: 153.3 (C-7), 150.8
(C-4), 147.6 (C-2), 141.0 (C-3), 133.7 (C-8a), 129.8
(C-10a), 128.6 (C-5), 127.5 (C-10), 126.5 (C-9), 124.4
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