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Chemical Constituents from Cremastra appendiculata
YUAN Wenke, QIN Binhua, LI Xiaoping, HAN Haiyan, LIU Xingiao "
(South-central University for Nationalities School of Pharmaceutical Sicience, Wuhan 430074, China)
[ Abstract]  Objective; To study the chemical constituents of “Shan-Ci-Gu” ( Cremastra appendiculata). Methods ;
The compounds were isolated by repeated column chromatography with silica gel, Sephadex LH-20 and ODS-HPLC. The struc-
tures were identified by 1H-NMR and 13C-NMR spectroscopy. Results: Eight compounds were isolated from the EtOAc extract
in the tubers of C. appendiculata. Their structures were identified as 3, 5-dihydroxy-3-methoxy-2, 4-di ( p-hydroxybenzyl )
bibenzy(1), 4-0-(6'-0-glucosyl-p-coumaroyl ) 4-hydroxybenzyl alcohol (2), 4-hydroxyphenethylol-4-0-8-D-glucopyranoside
(3), 3-hydroxybenzoic acid(4), shancigusin B (5), cirrhopetalanthin (6), quercetin (7), 3, 5-dihydroxy-2, 4-dime-
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thoxy-phenanthrene (8). Conclusion; Compounds 1-5 were isolated from the tubers of C. appendiculatafor the first time.
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a1 kA, ESI-MS m/z: 455.2 [ M-
H] ;'H-NMR (CD,0D, 400 MHz) §: 7.02(1H, t,
J=8.4 Hz, H-5'), 7.01(2H, d, J =8.4 Hz, H-
2", 6"), 6.90 (2H, d, J = 8.4 Hz, H2", 6"),
6.65(2H, d, J =8.4 Hz, H3", 5”), 6.62(2H,
d, J=8.4 Hz, H-3", 5"), 6.57(1H, dd, J=8.4,
2.4 Hz, H4'), 6.56(1H, s, H6), 6.53(1H, m,
H6'), 6.50 ( 1H, s, H-=2'), 3.90 ( 2H, s,
4-CH,-), 3.86(2H, s, 2-CH,-), 3.44(3H, s, 3-
OMe ), 2.66 (2H, m, -CH,-CH,-), 2.59 (2H,
m, -CH,-CH,-) ;" C-NMR ( CD, OD, 100 MHz) §:

- 640 -

158(C3), 156.8(C5), 154.7(C=3"), 154.6 (C-
4"y, 154.5 (C4"), 143.4 (C-1), 140.4 (C-1"),
132.8 (C-17, 17), 128.9 (C2", 6"), 128.8 ( C-
5), 128.6 (C2", 6"), 122.9 (C=2), 119.4 ( C-
6'), 119.0 (C4), 114.9 (C2'), 114.7 ( C3",
57, 114.3 (€37, 57), 112.3 (C4'), 112.1 (C-
6), 60.6(3-OCH,), 37.1(4-CH,), 34.8(2-CH,-),
30.1(-CH,-CH,-), 28.3(-CH,-CH,-), Pl -#ES
SCHRARE A —3 ", e 37, 5- TR E3-H
SAFE-2, 4-TOXPRBENIEN, M E LB T
Ir B

EY 2. ABEA, ESI-MS m/z: 431.1 [ M-
H] " ;"H-NMR(400 MHz, CD,0D) 8: 7.62(1H, d,
J=15.6 Hz, H-8'), 7.44(2H, d, J=8.4 Hz, H-
2, 6), 7.34(2H, d, J=8.8 Hz, H2', 6'), 7.10
(2H, d, J=8.4 Hz, H-3, 5), 6.78(2H, d, J =
8.8 Hz, H-3', 5'), 6.36(1H, d, J=15.6 Hz, H-
7'y, 5.14 (1H, s, H-1"), 3.95 (1H, dd, J =
12.4, 2.5 Hz, Ha6"), 3.72 (1H, dd, J = 12.4,
6.0 Hz, H,-6"), 3.33 ~3.46 (3H, m, H2", 3",
4")), 3.45 (2H, m, H-a);"” C-NMR ( CD, OD,
100 MHz) &: 167.59 ( C9'), 159.88 ( C4'),
157.63 ( C4 ), 145.27 (C-7"), 132.03 (C-1),
130.02 (C3), 129.75 (C-1'), 129.61 ( C2'),
129.43 (C-6"), 125.69 (C-6), 116.31 (C2),
116.21 ( C3"), 115.31 (C5'), 114.38 ( C8"),
113.66(C-5), 100.79(C-1"), 76.73(C-3"), 76.55
(C5"), 73.47(C2"), 69.94(C4"), 65.43(C-a),
61.07(C-6") . Lh b $i¥s 5 Scibik i 18 3 A — 5
U 2 S 4-0-(6'-0-glucosyl-p-coumaroyl ) 4-hydroxy-
benzyl alcohol (2) , 4 E K MIZIEIEY) 0 B33

WEY 3. RIS K, ESI-MS m/z; 299.3
[M-H] "~ ;'"H-NMR(CD,0D, 400 MHz) &: 7.05(2H,
d, J=8.4 Hz, H2, 6), 6.68(2H, d, J=8.4 Hz,
H3,5), 4.27(1H, d, J=8.0 Hz, H-1"), 4.02
(1H, m, H6'), 3.85(1H, m, H-5'), 3.68(1H,
m, H2'), 3.67 (2H, m, -CH, CH, OH), 3.25
(1H, m, H-3"), 3.16(1H, m, H4'), 2.82(2H,
m, -CH,CH,0H) ;" C-NMR ( CD, 0D, 100 MHz) §:
155.36 (C4), 129.48 (C-2, 6), 129.29 (C-1),
114.66 (C-3, 5), 102.93 (C-1'), 76.66 (C5'),
76.52 (C-3'), 73.68 (C2'), 70.65 (C4'), 70.2
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(C-a), 61.31(C-6"), 34.93(C-B), Lk F¥di 53
BRI SEA — 3 el 4R 2 i 4-0-6-
D-ULI 75 &5 B 1 (3), W E M@ W) o5 25
53,

e 4. BB AR, ESI-MS m/z; 137.1 [ M-
H] ;' H-NMR ( CD, OD, 400 MHz) §: 7.48 (1H,
dd, J=1.6, 8.0 Hz, H6), 7.43(1H, dd, J =
1.6, 2.4 Hz, H2), 7.26(1H, t, J=8.0 Hz, H-
5), 6.99 (1H, ddd, J =1.6, 2.4, 8.0 Hz, H-
4);” C-NMR (CD, OD, 100 MHz) §: 168.6 (CO),
157.4(C-3), 131.9(C-1), 129.0(C-5), 120.5(C-
6), 119.8(C4), 116.0(C-2), LA %48 5 SCHk4k
MEA—F, WO E NIRRT R, R
AR L

E&Y 5. wmassh (WE), ESI-MS m/z:
425.2 [M-H] ;' H-NMR (400 MHz, CD, OD) §:
7.19(1H, t, J=7.2 Hz, H5'), 7.19(1H, t, J =
7.2 Hz, H-3'), 7.11(1H, t, J=7.2 Hz, H4'),
6.98(1H, m, H-6'), 6.98 (1H, m, H-2'), 6.93
(4H, d, J=8.4 Hz, H2", 6"), 6.63(4H, d, J =
8.4 Hz, H3", 5"), 6.40 (1H, s, H4),6 3.92
(4H, s, H-7"), 2.66(2H, m, H-o'), 2.31(2H,
m, H-a);"” C-NMR (100 MHz, CD,0D) §: 154.5
(C4"), 154.5(C-5), 154.17 (C-3), 142.32 (C-
1'), 141.28 (C-1), 133.12(C-1"), 128.61 ( C-2",
6”), 128.61(C-2"), 128.21(C-6"), 127.81(C-3"),
127.71 ( C5"), 125.27 (C4'), 117.43 (C2),
117.43(C-6), 114.41 (C-3", 5"), 100.12 (C4),
36.26(C-a'), 32.19(C-a), 29.79(C-7") ., VA %K
P15 SCHRAR B A —F, B 5E N Shancigusin B,
HE R MIZE ALY oy B AR 2

HEY 6. FEE A, ESI-MS m/z: 325.1 [ M-
H];'H-NMR(CD,0D, 400 MHz) §: 9.47(2H, d,
J=9.2 Hz, H-5, 5'), 7.73(2H, J=9.6 Hz, H9,
9y, 7.11 (2H, d, J =2.4 Hz, H6, 6'), 7.05
(2H, dd, J=9.2, 2.4 Hz, H-8, 8'), 6.98(2H,
J=9.2 Hz, H3, 3'), 6.88(2H, s, H-10, 10"),
4.17 (2H, s, H-11, 11');" C-NMR ( CD, OD,
100 MHz) &: 159.1(C4, 4'), 153.6 (C-7, 7"),
153.1(C-2, 2'), 134.0(C-10a, 10a’), 133.1(C-
8a, 8a’), 129.1 (C-5, 5'), 127.0 (C9, 9'),
124.5(C4b, 4b"), 124.3(C-10, 10'), 115.7 (C-
6, 6'), 115.5 ( C4a, 4a’), 110.7 (C-1, 1),

110.1 (C-8, 8'), 98.9 (C-3, 3'), 54.7 (C-11,
117) o Bh B85 Scmkdias A —5", i sl
cirrhopetalanthin,,

WEY 7. EAkA, ESI-MS m/z; 303.2 [M +
H] " ;' H-NMR ( DMSO-d,, 400 MHz) §: 7.66 (1H,
d, J =2.4 Hz, H2'), 7.51 (1H, dd, J =2.4,
8.4 Hz, H-6'), 6.87(1H, d, J=8.8 Hz, H-5"),
6.39(1H, d, J=2.4 Hz, H-8), 6.15(1H, d, J=
2.4 Hz, H-6);"” C-NMR ( DMSO-d,, 100 MHz) §:
175.6(C4), 164.1(C-7), 160.5(C-5), 156.0(C-
9), 147.5 (C-3"), 146.4 (C-2), 145.0 (C4'),
135.3(C-3), 121.8 (C-1"), 119.9(C-6"), 115.5
(C2"), 115.0(C-5"), 102.6(C-10), 98.2(C-8),
93.5(C-6) . DA FHCHE5 SCmkafas A —5, ik
W E MR o

EY 8. AR, ESI-MS m/z; 269.1 [ M-
H] ™ ;'H-NMR(CDCI,, 400 MHz) §: 10.28(1H, s,
5-OH), 7.57 (1H, d, J =8.4 Hz, H9), 7.50
(1H, t, J=8.0, 8.0 Hz, H-7), 7.49(1H, d, J=
8.4 Hz, H-10), 7.42(1H, dd, J=8.0, 2.0 Hz, H-
8), 7.21(1H, dd, J=8.0, 2.0 Hz, H-6), 7.17
(1H, s, H-1), 4.09(1H, s, 2-OCH;), 3.85(1H,
s, 4-OCH,) ;"” C-NMR ( CDClL,, 100 MHz) §: 154.5
(C5), 147.0(C-2), 141.0(C4), 139.1(C-3),
134.6(C-8a), 127.5(C-7), 127.6(C-10a), 127.1
(C9), 126.2(C-10), 120.5(C-8), 118.0(C4b),
117.3(C4a), 115.8(C-6), 106.1(C-1), 62.3(4-
OCH,), 56.5(2-0CH,). I I-%chit 5 Skt itt Sk
—E, WE N 3, S-TRAED, 4- T HUEE,

S 3k

[1] BER#HEERA FPHEARXFE S E. —F([S]. &
TP B E 25 AER AR, 2015 :32-33.

(2] B®E,Z0W, 24545, %. &3 Cremastra appendiculata
- [J]. F B 254 &,2005,30(7) :511-513.

[3] ESGR, BE, 50, 5. A 2A0F R A B i &
FwA L] F B F B & &, 2005,30(23):
1827-1830.

[4] Wang Y,Guan S H,Meng Y H, et al. Phenanthrenes,9,10-
dihydrophenanthrenes , bibenzyls with their derivatives, and
malate or tartrate benzyl ester glucosides from tubers of Cre-
mastra appendiculata [ J ]. Phytochemistry, 2013,94 (10) .
268-276.

(TF4% 669 1)
- 641 -



2017 4E5 A #19% $E51

FEI T2 Mod Chin Med

May 2017 Vol. 19 No.5

(C-a), 61.31(C-6"), 34.93(C-B), Lk F¥di 53
BRI SEA — 3 el 4R 2 i 4-0-6-
D-ULI 75 &5 B 1 (3), W E M@ W) o5 25
53,

e 4. BB AR, ESI-MS m/z; 137.1 [ M-
H] ;' H-NMR ( CD, OD, 400 MHz) §: 7.48 (1H,
dd, J=1.6, 8.0 Hz, H6), 7.43(1H, dd, J =
1.6, 2.4 Hz, H2), 7.26(1H, t, J=8.0 Hz, H-
5), 6.99 (1H, ddd, J =1.6, 2.4, 8.0 Hz, H-
4);” C-NMR (CD, OD, 100 MHz) §: 168.6 (CO),
157.4(C-3), 131.9(C-1), 129.0(C-5), 120.5(C-
6), 119.8(C4), 116.0(C-2), LA %48 5 SCHk4k
MEA—F, WO E NIRRT R, R
AR L

E&Y 5. wmassh (WE), ESI-MS m/z:
425.2 [M-H] ;' H-NMR (400 MHz, CD, OD) §:
7.19(1H, t, J=7.2 Hz, H5'), 7.19(1H, t, J =
7.2 Hz, H-3'), 7.11(1H, t, J=7.2 Hz, H4'),
6.98(1H, m, H-6'), 6.98 (1H, m, H-2'), 6.93
(4H, d, J=8.4 Hz, H2", 6"), 6.63(4H, d, J =
8.4 Hz, H3", 5"), 6.40 (1H, s, H4),6 3.92
(4H, s, H-7"), 2.66(2H, m, H-o'), 2.31(2H,
m, H-a);"” C-NMR (100 MHz, CD,0D) §: 154.5
(C4"), 154.5(C-5), 154.17 (C-3), 142.32 (C-
1'), 141.28 (C-1), 133.12(C-1"), 128.61 ( C-2",
6”), 128.61(C-2"), 128.21(C-6"), 127.81(C-3"),
127.71 ( C5"), 125.27 (C4'), 117.43 (C2),
117.43(C-6), 114.41 (C-3", 5"), 100.12 (C4),
36.26(C-a'), 32.19(C-a), 29.79(C-7") ., VA %K
P15 SCHRAR B A —F, B 5E N Shancigusin B,
HE R MIZE ALY oy B AR 2

HEY 6. FEE A, ESI-MS m/z: 325.1 [ M-
H];'H-NMR(CD,0D, 400 MHz) §: 9.47(2H, d,
J=9.2 Hz, H-5, 5'), 7.73(2H, J=9.6 Hz, H9,
9y, 7.11 (2H, d, J =2.4 Hz, H6, 6'), 7.05
(2H, dd, J=9.2, 2.4 Hz, H-8, 8'), 6.98(2H,
J=9.2 Hz, H3, 3'), 6.88(2H, s, H-10, 10"),
4.17 (2H, s, H-11, 11');" C-NMR ( CD, OD,
100 MHz) &: 159.1(C4, 4'), 153.6 (C-7, 7"),
153.1(C-2, 2'), 134.0(C-10a, 10a’), 133.1(C-
8a, 8a’), 129.1 (C-5, 5'), 127.0 (C9, 9'),
124.5(C4b, 4b"), 124.3(C-10, 10'), 115.7 (C-
6, 6'), 115.5 ( C4a, 4a’), 110.7 (C-1, 1),

110.1 (C-8, 8'), 98.9 (C-3, 3'), 54.7 (C-11,
117) o Bh B85 Scmkdias A —5", i sl
cirrhopetalanthin,,

WEY 7. EAkA, ESI-MS m/z; 303.2 [M +
H] " ;' H-NMR ( DMSO-d,, 400 MHz) §: 7.66 (1H,
d, J =2.4 Hz, H2'), 7.51 (1H, dd, J =2.4,
8.4 Hz, H-6'), 6.87(1H, d, J=8.8 Hz, H-5"),
6.39(1H, d, J=2.4 Hz, H-8), 6.15(1H, d, J=
2.4 Hz, H-6);"” C-NMR ( DMSO-d,, 100 MHz) §:
175.6(C4), 164.1(C-7), 160.5(C-5), 156.0(C-
9), 147.5 (C-3"), 146.4 (C-2), 145.0 (C4'),
135.3(C-3), 121.8 (C-1"), 119.9(C-6"), 115.5
(C2"), 115.0(C-5"), 102.6(C-10), 98.2(C-8),
93.5(C-6) . DA FHCHE5 SCmkafas A —5, ik
W E MR o

EY 8. AR, ESI-MS m/z; 269.1 [ M-
H] ™ ;'H-NMR(CDCI,, 400 MHz) §: 10.28(1H, s,
5-OH), 7.57 (1H, d, J =8.4 Hz, H9), 7.50
(1H, t, J=8.0, 8.0 Hz, H-7), 7.49(1H, d, J=
8.4 Hz, H-10), 7.42(1H, dd, J=8.0, 2.0 Hz, H-
8), 7.21(1H, dd, J=8.0, 2.0 Hz, H-6), 7.17
(1H, s, H-1), 4.09(1H, s, 2-OCH;), 3.85(1H,
s, 4-OCH,) ;"” C-NMR ( CDClL,, 100 MHz) §: 154.5
(C5), 147.0(C-2), 141.0(C4), 139.1(C-3),
134.6(C-8a), 127.5(C-7), 127.6(C-10a), 127.1
(C9), 126.2(C-10), 120.5(C-8), 118.0(C4b),
117.3(C4a), 115.8(C-6), 106.1(C-1), 62.3(4-
OCH,), 56.5(2-0CH,). I I-%chit 5 Skt itt Sk
—E, WE N 3, S-TRAED, 4- T HUEE,

S 3k

[1] BER#HEERA FPHEARXFE S E. —F([S]. &
TP B E 25 AER AR, 2015 :32-33.

(2] B®E,Z0W, 24545, %. &3 Cremastra appendiculata
- [J]. F B 254 &,2005,30(7) :511-513.

[3] ESGR, BE, 50, 5. A 2A0F R A B i &
FwA L] F B F B & &, 2005,30(23):
1827-1830.

[4] Wang Y,Guan S H,Meng Y H, et al. Phenanthrenes,9,10-
dihydrophenanthrenes , bibenzyls with their derivatives, and
malate or tartrate benzyl ester glucosides from tubers of Cre-
mastra appendiculata [ J ]. Phytochemistry, 2013,94 (10) .
268-276.

(TF4% 669 1)
- 641 -





