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Chemical constituents from Pleione bulbocodioides

ZHANG Fan, ZHAO Ming-bo, LI Jun, TU Peng-fei
State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University, Beijing 100191,
China

Abstract: Objective To study the chemical constituents in the pseudobulbs of Pleione bulbocodioides. Methods The chemical
constituents from the EtOAc fraction of ethanol extract from pseudobulbs in P. bulbocodioides were isolated and purified by various
chromatographic methods, including silica gel, ODS, and Sephadex LH-20 columns, and semi-preparation HPLC. Structures of the
isolated compounds were elucidated based on NMR, and MS data, as well as by comparison with the previous data. Results Thirteen
compounds were obtained from the EtOAc fraction of ethanol extract and identified as 4, 4’-dihydroxy-bisphenxyl (1), phillygenin (2),
(+)-epipinoresinol (3), 2, 5, 2', 5'-tetrahydroxy-3-methoxybibenzyl (4), chrysophanol (5), physcion (6), 5, 7-dihydroxy-8-
methoxyflavone (7), B-sitosterol (8), batatasin III (9), p-hydroxybenzoic acid (10), shanciol F (11), 3, 3'-dihydroxy-2-
(4-hydroxybenzyl)-5-methoxybibenzyl (12), and 3’, 5-dihydroxy-2-(4-hydroxybenzyl)-3-methoxybibenzyl (13). Conclusion
Compounds 1—8 are isolated from the plants in genus Pleione D. Don for the first time.

Key words: Pleione bulbocodioides (Franch.) Rolfe; Pleione D. Don; (+)-epipinoresinol; 2, 5, 2, 5'-tetrahydroxy-3-methoxybibenzyl;
5, 7-dihydroxy-8-methoxyflavone
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T ), 6 H SRS U ISR LB A G AL AT T
ARG T FIFH & R (g AR H AR,
SIERET 1BAMEEY, A%ER 4, 4-T R4k
TORFEHE (4, 4'-dihydroxy-bisphenxyl, 1) .
phillygenin (2). FKIAMEEE [(+)-epipinoresinol, 3].
2, 5, 2, 5-DUFedk-3- AL G (2, 5, 2/, 5-
tetrahydroxy-3-methoxy-bibenzyl , 4 ) . K ¥ [}
(chrysophanol, 5). KiEz H (physcion, 6). X
WA # (5, 7-dihydroxy-8-methoxyflavone, 7). -7
ilE (B-sitosterol, 8). LZjz I (batatasin 111, 9).
XHEFERHTR (p-hydroxybenzoic acid, 10). Jli: %
VGl F (shanciol F, 11). 3, 3'-dihydroxy-2-(4-
hydroxybenzyl)-5-methoxybibenzyl (12). 3’, 5-
dihydroxy-2-(4-hydroxybenzyl)-3-methoxy-bibenzyl
(13>, Hr, thE&W 1~8 kM2 B EY)
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1 UE5HH

Dionex Ultimate 3000 =a0AH (5L (£
Dionex & #); Trace GC-MS Jit i {% ( Thermo
Finnigan A7) ); Agilent 6320 Ion Trap LC-MS Jiiil%
1% ([ Agilent 22 #]); Varian Inova—500 A%
PRI (L Varian AF]D; Pl BIEFE Agilent
Eclipse XDB-Cig (250 mmX9.4 mm, 5 pum) A3[H
Agilent A H] 77 i FEEAIETH Sephadex LH-20 4
Pharmacia Bioteck ™ if; AT €438 fit i Sl 2 (i ik
[ H A1 GF254 3404 75 gL T 5™ s HPLC H
03l T A R T P AR AR, il )
R RN A R R A s 328 4y B9
RIS R o3 iral, RAb st T F= e
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g, WATHERAE OB DL=4 k- (30 ¢
1510 : 155 : 152 111 1) BREWER, #HEM
W, AR AR Sy, 198 Fr. A~H.
VIR NN 1 E YN YT 5N B V& )
FRZ, UGS, I B ALK R R
JE IR 15 g Aodq, RS A % o Hor,
Fr. A (15¢g). Fr. B (12 ¢g), Fr. C (16 g) flFr. D
(13 g,

TEAER IR AR LR A 2 AN
ARR R LR, JLAEB D AE S RIE oc 32~37
DI 14 AAE L 1K) 4 AR S I A EE 5w 2.2~
2.8 I, ZLZ WIS 2GS, ]
DAL HAB M Ak S M BAX 4y, Se e 28
R N SR ERsE i A TP E Sy eb e e e /]
HORH] "H-NMR 7% 58 4047 Fr. A~H 8 ANMBAL,
Hr Fr. A~D 4 MNEALIA R AR B2 1E
BRI R IE, Wolt— 208, AE1A4AC
HAERUAEY (5, 4 MKFRLEY 4. 9. 12
F13), Horf, Fro A 20 S REROH: (63 S T 45 1
FEEY1 (10mg). 5 (12mg). 6 (4mg). 7 (5
mg). 8 (20mg) 19 (5mg); Fr. B £ K ikicH:
R Sephadex LH-20. il % HPLC R 5 4lift., 14
FTHEY2 (5mg). 3 (5mg) F19 (15mg);
Fr. C & B %, Sephadex LH-20 Fliil 4%
HPLC Jx R aitb 3254 4 (20 mg) 9 (20 mg)
10 (6 mg); Fr. D &R EMERI %, Sephadex
LH-20 Flifi]#% HPLC KRE4AMARELEY 9 (60
mg). 11 (6mg). 12 (8 mg) Fl13 (8 mg).

3 SHETE

a1 AtEErdh (FEL, ESI-MS m/z: 205
[M+H]", 413k C;3H1,0,. 'H-NMR (500 MHz,
CD;OD) 6: 6.96 (4H, d, J = 8.2 Hz, H-2, 2/, 6, 6),
6.67 (4H, d, J = 8.2 Hz, H-3, 3/, 5, 5'), 3.75 (2H, s,
7-CH,); "*C-NMR (125 MHz, CD;0D) 6: 156.6 (C-4,
4", 1344 (C-1, 1), 130.8 (C-2, 2/, 6, 6'), 116.2 (C-3, 3/,
5,5", 41.3 (C-7). LA FEis 5 Sk s He A — 50,
WS EE 1 R 4, 4- 238 — IRIE L,

W& 2. Tolas s (ZERED, [o]y +62.0
(¢0.16, MeOH), ESI-MS m/z: 373 [M+H]", 4T
ik CyHpyO6. 'H-NMR (500 MHz, CDCL) 6: 6.95
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(1H, s, H-2), 6.93~6.86 (4H, m, H-2', 5, 5, 6), 6.85
(1H, m, H-6'), 5.61 (1H, s, 4-OH), 4.88 (1H, d, J =
5.6 Hz, H-7), 444 (1H, d, J = 7.1 Hz, H-7"), 4.14 (1H,
d, J = 9.4 Hz, H-9'a), 3.92 (3H, s, 3-OCH3), 3.91 (3H,
s, 3-OCHj), 3.90 (3H, s, 4-OCHj), 3.87 (1H, m,
H-9'b), 3.84 (1H, m, H-9b), 3.34 (2H, m, H-8, 9a),
2.92 (1H, m, H-8'); “C-NMR (125 MHz, CDCl;) ¢
148.9 (C-3), 148.0 (C-4), 146.7 (C-3'), 145.3 (C-4"),
133.0 (C-1"), 131.0 (C-1), 119.2 (C-6'), 117.7 (C-6),
114.2 (C-5'), 111.1 (C-5), 109.0 (C-2), 108.5 (C-2'),
87.7 (C-7"), 82.0 (C-7), 71.0 (C-9), 69.7 (C-9), 55.9
(3, 4-OCHj), 55.9 (3'-OCHj), 54.5 (C-8"), 50.2 (C-8).
PA_E Kl 5 ScirAE A 8, Mt 2
A phillygenin,

WEY 3: Atk R (FED, [o]y +55.3° (c
0.18, MeOH), ESI-MS m/z: 359 [M+H]", 4T
H CaH206. 'H-NMR (500 MHz, CD;COCD;) o:
7.01 (1H, s, H-2), 6.99 (1H, s, H-2"), 6.84 (2H, dd, J =
8.1, 1.0 Hz, H-6, 6'), 6.80 (2H, d, J = 8.1 Hz, H-5, 5'),
4.83 (1H, d, J = 5.8 Hz, H-7), 437 (1H, d, J = 6.9 Hz,
H-7'), 4.10 (1H, d, J = 9.1 Hz, H-9a), 3.86 (3H, s,
3-OCH;), 3.85 (3H, s, 3’-OCH;), 3.81 (1H, dd, J =
9.1, 6.3 Hz, H-9b), 3.78 (1H, m, H-9'b), 3.40 (1H, m,
H-8'), 3.21 (1H, t, J = 8.7 Hz, H-9'a), 2.88 (1H, m,
H-8); “C-NMR (125 MHz, CD;COCD;) &: 148.3
(C-3), 147.8 (C-3'), 146.9 (C-4), 146.1 (C-4"), 134.4
(C-1"), 131.4 (C-1), 119.7 (C-6), 119.2 (C-6"), 115.5
(C-5, 5", 110.6 (C-2), 110.3 (C-2'), 88.6 (C-7'), 82.8
(C-7), 71.6 (C-9"), 70.2 (C-9), 56.3 (3, 3'-OCH3), 55.7
(C-8), 51.0 (C-8")o LA_F Kl 5 SC kA aE H A — 5,
W e B 3 R AR .

& 4. AEEE (PR, ESI-MS m/z: 277
[M+H]", 213 K CsHi60s. 'H-NMR (500 MHz,
CD;0D) 6: 7.99 (1H, d, J = 8.8 Hz, H-4'), 6.62 (1H,
brs, H-3"), 6.60 (1H, d, J = 2.6 Hz, H-6'), 6.39 (1H, d,
J = 2.1 Hz, H-4), 6.30 (1H, d, J = 2.1 Hz, H-6), 3.81
(3H, s, 3-OCH3), 2.63 (4H, brs, -CH,CH,-); *C-NMR
(125 MHz, CD;0D) : 159.2 (C-3), 157.6 (C-5), 156.2
(C-5"), 142.0 (C-2), 140.6 (C-2"), 130.2 (C-4"), 126.3
(C-1"), 116.9 (C-1), 115.1 (C-6'), 113.72 (C-3"), 108.5
(C-6), 99.4 (C-4), 56.0 (3-OCH3), 31.9 (¢/-CH,), 31.4
(a-CHy). Lh 3t b5 semkiroa sA —5, e
tEY) 44 2,5,2, 5-PUFRIE-3- AL .

& 5: O (S8 F P, ESI-MS m/z:
255 [M+H]", 41K CisHigOse 'H-NMR (500
MHz, CDCls) &: 12.09 (1H, s, 8-OH), 11.98 (1H, s,
1-OH), 7.79 (1H, dd, J = 8.0, 1.0 Hz, H-5), 7.65 (1H,
t,J = 8.0 Hz, H-6), 7.62 (1H, d, J = 1.0 Hz, H-4), 7.27
(1H, dd, J = 8.0, 1.0 Hz, H-7), 7.07 (1H, d, J = 1.0
Hz, H-2), 2.46 (3H, s, 3-CH3); "“C-NMR (125 MHz,
CDCl3) 6: 192.5 (C-9), 182.0 (C-10), 162.7 (C-1),
162.4 (C-8), 149.3 (C-3), 136.9 (C-6), 133.6 (C-11),
133.3 (C-14), 124.5 (C-5), 124.4 (C-2), 121.3 (C-4),
119.9 (C-7), 1159 (C-12), 113.8 (C-13), 223
(3-CHs)o LU ¥l 5 Sempaias s A — 5™, dke
B S hKIEm .

WA 6: sEAYURE: W (A F 5D, ESI-MS
miz: 285 [M+H]", 4> T2 C16H205. 'H-NMR (500
MHz, CDCly) 6: 12.33 (1H, s, 8-OH), 12.13 (1H, s,
1-OH), 7.65 (1H, d, J = 1.0 Hz, H-4), 7.39 (1H, d, J =
2.5 Hz, H-5), 7.10 (1H, d, J = 1.0 Hz, H-2), 6.70 (1H,
d,J = 2.5 Hz, H-7), 3.94 (3H, s, 6-OCH;), 2.46 (3H, s,
3-CH3); "C-NMR (125 MHz, CDCl5) 6: 190.8 (C-9),
182.1 (C-10), 166.6 (C-6), 165.2 (C-8), 162.5 (C-1),
148.4 (C-3), 1352 (C-13), 1332 (C-12), 124.5 (C-2),
121.3 (C-4), 113.7 (C-11), 110.3 (C-14), 1083 (C-5),
106.8 (C-7), 56.1 (6-OCHj3), 22.2 (3-CH3). UL E¥idE Y
SCRRIRIEFEA B, S b A 6 ks Rk,

WEW) 7. EEYRRE W (=& T ED, ESI-MS
miz: 285 [M+H]", 4> 3 4 C16H1205. 'H-NMR (500
MHz, CDsCOCD3) d: 8.11 (2H, dd, J = 7.6, 2.0 Hz,
H-2', 6'), 7.63 (3H, m, H-3'~5"), 6.80 (1H, s, H-3),
6.34 (1H, s, H-6), 3.97 (3H, s, 8-OCH3); "*C-NMR
(125 MHz, CD;COCD3) &: 182.5 (C-4), 164.39 (C-2),
158.02 (C-7), 156.7 (C-5), 150.8 (C-8a), 132.8 (C-4),
132.4 (C-1"), 130.1 (C-3', 5"), 128.9 (C-8), 127.2 (C-2/,
6'), 106.1 (C-3), 1053 (C-4a), 99.8 (C-6), 62.0
(8-OCH3). LA ¥t 5 Sk i 3 A — 5, %
WA T DR Z .

A 8: IO (ZH MRS, TRl ZEEs
WRORRAM, 425 B-REEREILESZ G
MEIFRSG), TLC 4ifkee—8, HRGH AN
B, MRS 8 Tl B4R S I

& 9: AR (=& FHE), ESI-MS m/z:
243 [M—H], T3 N C1sHi05. 'H-NMR (500
MHz, CD;0D) 6: 7.05 (1H, t, J = 7.7 Hz, H-5'), 6.64
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(1H, dd, J = 7.7, 1.5 Hz, H-6'), 6.62 (1H, t, J = 2.1
Hz, H-2'), 6.60 (1H, dd, J = 7.7, 2.1 Hz, H-4"), 6.24
(1H, t, J = 1.5 Hz, H-2), 6.22 (1H, t, J = 2.0 Hz, H-6),
6.19 (1H, t, J = 2.0 Hz, H-4), 3.68 (3H, s, 3-OCH3),
2.76 (4H, m, -CH,CH,-); "“C-NMR (125 MHz,
CD;0D) &: 162.3 (C-5), 159.4 (C-3), 158.3 (C-3"),
145.6 (C-1), 144.8 (C-1'), 130.4 (C-5'), 121.0 (C-6"),
116.5 (C-2"), 113.9 (C-4), 109.2 (C-2), 106.7 (C-6),
100.1 (C-4), 55.6 (3-OCHj3), 39.2 (C-a'), 38.9 (C-a).
A Hde B semk s A 8, M et 9
SIIESERIIE

G 10: ToEErd (B, ESI-MS m/z: 137
[M—H], 23RN CHeOs3. 'H-NMR (500 MHz,
CD;0D) 6: 7.87 (2H, d, J = 8.5 Hz, H-2, 6), 6.81 (2H,
d,J =8.5Hz, H-3,5); “C-NMR (125 MHz, CD;0D)
5: 170.3 (C=0), 163.4 (C-4), 133.1 (C-2, 6), 123.1
(C-1), 1162 (C-3, 5). DA%t 5 skt —2,
YA 10 TS5 R HIR

&Y 11: LA CFEE, ESI-MS m/z: 421
[M+H]", 443 [M+Na]®, TR K CrsHp406. 'H-
NMR (500 MHz, CD;0D) 8: 7.99 (1H, d, J = 9.2 Hz,
H-5), 6.90 (1H, d, J = 1.7 Hz, H-2'), 6.79 (1H, dd, J =
8.2, 1.7 Hz, H-6"), 6.75 (1H, d, J = 8.2 Hz, H-5'), 6.62
(2H, m, H-6, 8), 6.54 (1H, s, H-3), 5.64 (1H, d, J = 3.0
Hz, H-11), 3.85 (3H, s, 4-OCH;), 3.85 (1H, m,
H-13b), 3.80 (3H, s, 3'-OCH3), 3.59 (1H, m, H-13a),
3.47 (1H, m, H-12), 2.62 (4H, m, -CH,CH,-); "“C-
NMR (125 MHz, CD;0D) &: 160.7 (C-4), 159.6 (C-2),
156.3 (C-7), 149.2 (C-3"), 147.4 (C-4"), 140.4 (C-8a),
137.7 (C-5a), 135.8 (C-10a), 130.3 (C-5), 126.3
(C-1"), 119.2 (C-6'), 118.1 (C-1), 116.9 (C-4a), 116.3
(C-5"), 115.1 (C-8), 113.8 (C-6), 110.3 (C-2"), 94.0
(C-4), 88.8 (C-11), 65.1 (C-13), 56.5 (3'-OCHj3), 56.3
(4-OCHs), 54.8 (C-12), 31.0 (C-10), 28.0 (C-9). LL_L
Mol 5 ScmriE A S, Mt a Y 11k
MR 4 PEEE Fo

EW 12: JLEE CHEED, ESI-MS m/z: 351
[M+H]", 4 T34 CxuH»O0s. 'H-NMR (500 MHz,
CD;0D) §: 7.03 (1H, t, J = 8.0 Hz, H-5"), 6.94 (2H, d,
J =84 Hz H-2", 6"), 6.64 (2H, d, J = 8.4 Hz, H-3",
5", 6.57 (1H, dd, J = 8.3, 1.0 Hz, H-4"), 6.54 (2H, m,
H-2', 6'), 6.30 (1H, d, J = 2.2 Hz, H-6), 6.24 (1H, d,
J = 2.2 Hz, H-4), 3.87 (2H, s, 7"-CH,), 3.70 (3H, s,

5-OCHs), 2.72 (2H, m, o/-CHy), 2.53 (2H, m, a-CH,);

BC-NMR (125 MHz, CD;0D) &: 160.0 (C-5), 158.3

(C-3"), 157.5 (C-3), 156.1 (C-4"), 145.0 (C-1"), 143.9

(C-1), 134.3 (C-1"), 130.2 (C-5', 2", 6"), 120.8 (C-6"),

119.8 (C-2), 116.3 (C-4), 1159 (C-3", 5"), 113.7

(C-2"), 107.3 (C-6), 100.2 (C-4), 55.5 (5-OCHa), 38.6

(C-'), 36.7 (C-a) Lh X 55 ScphdiaE — s, W

Y B B 12 Hy 3, 3'-dihydroxy-2-(4-hydroxybenzyl)-

5-methoxybibenzyl.

AW 13: TLEEHE CTRED, ESI-MS m/z: 351
[M+H]", 2 T34 CuH»O0s. 'H-NMR (500 MHz,
CD;0D) ¢: 7.03 (1H, t, J = 8.0 Hz, H-5"), 6.87 (2H, d,
J = 8.5 Hz, H-2", 6"), 6.63 (2H, d, J = 8.5 Hz, H-3",
5™M, 6.57 (1H, dd, J = 9.1, 1.0 Hz, H-4"), 6.54 (1H, d,
J =1.0 Hz, H-2"), 6.53 (1H, d, J = 7.1 Hz, H-6'), 6.33
(1H, d, J = 2.1 Hz, H-4), 6.28 (1H, d, J = 2.2 Hz,
H-6), 3.84 (2H, s, 7"-CH,), 3.74 (3H, s, 3-OCH3), 2.71
(2H, m, a-CH,), 2.55 (2H, m, o’-CH,); "*C-NMR (125
MHz, CD;0D) J: 160.3 (C-3), 158.4 (C-3"), 157.7
(C-5), 156.1 (C-4"), 145.1 (C-1"), 143.8 (C-1), 1344
(C-1"), 130.4 (C-5"), 130.1 (C-2", 6"), 120.9 (C-2"),
120.0 (C-2), 116.4 (C-6), 116.0 (C-3", 5"), 113.9
(C-4"), 109.5 (C-6), 98.1 (C-4), 56.1 (3-OCH3;), 38.7
(C-a'), 36.6 (C-), 30.7 (C-7") LA % 15 SCHik i
A5, % E S 13 4 3, 5-dihydroxy-
2-(4-hydroxybenzyl)-3-methoxybibenzyl.
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