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Chemical constituents from rhizome of Smilax davidiana

ZHOU Meng, LIU Xing, LI Lin-yu, SHU Ji-cheng, LIANG Yong-hong, HUANG Hui-lian
Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China

Abstract: Objective To study on the chemical constituents from the rhizome of Smilax davidiana. Methods The compounds
were separated and purified by sephadex LH-20 column chromatography and high performance liquid chromatography. Their
structures were identified by spectroscopic analysis and comparison with literatures. Results Twenty compounds were isolated and
identified as aromadendrin7-O-B-D-glucopyranoside (1), dalbergin (2), 3,5,7,4"-tetrahydroxyflavanone-7-O-B-D-glucopyranoside (3),
kaempferol-7-O-B-D-glucopyranoside (4), quercetin-7-O-p-D-glucopyranoside (5), quercetin-3-O-B-L-rhamnopyranoside (6), 4,6-
dihydroxy-2-O-(B-D-glucopyranosyl)-acetophenone (7), 3,5-dihydroxy-4-O-(B-D-glucopyranosyl) acetophenone (8), 2,4,6-
trihydroxy-acetophenone-4-O-B-D-glucopyranoside  (9),  2,4,6-trihydroxylacetophenone-2,4-di-O-B-D-glucopyranoside  (10),
epicatechin (11), latifolin (12), 3'-O-(E-4-coumaroyl)-quinic acid (13), 5-O-caffeoylquinic acid butyl ester (14), 5,5'-
dimethoxylariciresinol 4'-O-B-D-glucopyranoside (15), 1-cerotoylglycerol (16), cinchonain Ib (17), adenosine (18), resveratrol (19),
and 3,4,5-trimethoxyphenyl-1-p-D-glucopyranoside (20). Conclusion Compounds 4—9, and 12—16 are isolated from Smilax
genus for the first time, and compounds 1—3, 17, and 18 are from S. davidiana for the first time.

Key words: Smilax davidiana A. DC.; dalbergin; kaempferol-7-O-B-D-glucopyranoside; quercetin-3-O-B-L-rhamnopyranoside;
1-cerotoylglycerol
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7-O-B-D- Mt W %5 % #% 7 ( aromadendrin7-O-B-D-
glucopyranoside, 1) #H 2 (dalbergin, 2). 3,5,7,4"-
VU ¥ JE B B -7-O-B-D- WL TR OB H (3,574
tetrahydroxyflavanone-7-O-B-D-glucopyranoside, 3).
Ll 2513 -7-0-B-D- ML & B (kaempferol-7-O-B-
D-glucopyranoside, 4). #ft & 2 -7-O-B-D- Mt 15 ] %]
BEH (quercetin-7-O-B-D-glucopyranoside, 5)+ #fft 57
% -3-O-B-L- i &= i ( quercetin-3-O-B-L-rhamno-
pyranoside, 6)+ 4,6- —F53&-2-O-(B-D- M i 8] %5 £)
K £ T [4,6-dihydroxy-2-O-(B-D-glucopyranosyl)-
acetophenone, 7]+ 3,5-F23&-4-O-(B-D-Mt i ] %)
) KM [3,5-dihydroxy-4-O-(B-D-glucopyranosyl)
acetophenone, 8]+ 2.,4,6- =2 %K £ {-4-O-B-D-M;
g 7] % #% ¥ (2,4,6-trihydroxy-acetophenone-4-O-p-
D-glucopyranoside, 9). 2,4,6- =23k ZJ-2,4-—-
O-B-D-ME g7 & M (2,4,6-trihydroxylacetophenone-
2,4-di-O-B-D-glucopyranoside , 10 ) . & JL %% &
(epicatechin, 11). latifolin (12). 3'-O-(E-4-F3E)-
ZJefR [3'-0-(E-4-coumaroyl)-quinic acid, 13]. 5-O-
O mMEEEZE TR T lE (5-O-caffeoylquinic acid butyl
ester, 14). 5,5 HEILEE IR AREE 4-0-B-D-
ik PR ) 6 BE 1 (5,5'-dimethoxylariciresinol 4'-O-p-
D-glucopyranoside, 15). 1-O- -1 7Kelpt & H i g
(1-cerotoylglycerol, 16). cinchonain Ib (17). JFME
1% FH (adenosine, 18). FZEFEE (resveratrol,
19) Al 3,4,5- = H G 2K Bk -1-B-D- L 1 ] %) 4
(3,4,5-trimethoxyphenyl-1-B-D-glucopyranoside, 20)-
Hrb, &Y 4~9. 12~16 BN IKNIEH R
Yoy B8R, 1~30 17, 18 NE RN/ N RIEZ
I EARE
1 UESHR

LC3000 A& oAl (a4 bt GFridfa R
BARATD; AGILENTI200 i JGRAH %L (18
H 2R R AR ): EYELA-SB-1100 2 Jig#s
ARAC C Ly 2z WA R 2 7 D; BRUKER
AM-400M #ZH3EHRIX (Gii - BRUKER A& ); ZF-1
B =AM AT A CHIg IR FORA ST FEIR
JEORER GFosa~ il £ 8 J2 1ok R AR AN AT € 185 ik JIR
(100~200. 200~300 H) HATH B L) £
7*; Sephadex LH-20 % HE&EE: (It Pharmacia
Biotech), P iR7I¥ N5 Hr4l.

AINRIEHMRZET 2015 4F 11 ARG R,
TRV 25 24 K 25 X1 PR A vy 20 S 6 T 48 5 D3 2

JEMEY)/NFFEEL Smilax davidiana A. DC.. FEUFRA
(20151128 ILARAFE TIL P 2 25 K BRI R A
0 R ST
2 EBESE

BN RIE IR ZE 7.87 kg, I 70% ZFE I a] 37t
FEEL 3 K, BHIR 3 h, PRI EAFEEREUR, IR R
VA, B BORIKR AR 2R S, 1507 E 1264 g.
KRRBRSETEEKY, KIXHBERR . K
FNE T EEATREE, i3 2R L BE AL 132 g
IETEEERA 643 go HUET EEZHY) (600 g) A&
AR R, T RFL BB A AB-8, MR #287K
FUAF LB BEE R o B AN BRI 4, 13
3] 95% L (24 g) 70% LI (30 gD+ 50% L EE (170
g)\ 30%LEE (150 ) L4 ANt (A~D).

BB #RAL 30 g, AL i, SO - PR (25
1—0 D BREESENL, Fdt—B 0 smaii [ a2k &)
2 (2.6mg). 3 (800mg). 12 (3.1 mg). HL D #fr
150 g, MCI 708, RIEHE AN (TLC) 4%, ¥
T B A AR AR A R 193] Fr. 1 (15.3 @)
Fr. 11 (20.6 g) A1l Fr. 11 (17.6 g) 3 D843 Fr. 1 (15.3
g) ARG, HED-HEE (400101 1) ¥
FEBEI, P H Sephadex LH-20 %R H: 43k .
#% HPLC %55 a3 21 &4 1 (1.8 mg).
4 (3.1mg). 5 (3.3mg). 6 (3.4mg). Fr.II (20.6
g) SRERAETE, &O5-FEE (3510 1) BAE
Velt, it 2o BaAi B I LAY T (42 mg).
8 (3.1 mg). 9 (2.5mg). 10 (3 mg). 11 (2.5 mg)-
Fr. 111 (17.6 g) ZrEfeit tailk, S A5-HEE (30 1 10 :
1) BEEESEN, FaE— B mai (i Ey 13
(23 mg). 14(3.2mg). 15(1.9 mg). 16 (3.7 mg)-
17 (2.4 mg). 18 (3.6 mg). 19 (4.2 mg). 20 (3.1
mg)o.
3 HM%EE

EW 1. ABTKERHK, WETHE, 4
& BC-NMR A 51 H 7 7R 9 CoHpO0yy, AN
&4 11. "H-NMR (400 MHz, CD;0D) 6: 7.35 (2H, d,
J=8.6 Hz, H-2', 6), 6.83 (2H, d, J = 8.6 Hz, H-3', 5'),
6.23 (1H, d, J= 2.2 Hz, H-8), 6.19 (1H, d, J = 2.6 Hz,
H-6), 5.03 (1H, d, J = 11.6 Hz, H-2), 4.96 (1H, d, J =
7.2 Hz, H-1"), 4.60 (1H, d, J = 11.7 Hz, H-3), 3.90~
337 (6H, m, H-2"~6"); “C-NMR (100 MHz,
CD;0D) &: 199.4 (C-4), 167.3 (C-7), 164.8 (C-4"),
1643 (C-5), 1593 (C-9), 130.4 (C-3', 5"), 129.1
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(C-1"), 116.2 (C-2', 6), 103.5 (C-10), 101.3 (C-1"),
98.3 (C-6), 97.0 (C-8), 85.2 (C-2), 78.3 (C-5"), 77.8
(C-3"), 74.6 (C-2"), 73.8 (C-3), 71.2 (C-4"), 62.3
(C-6"). IRy RHE 5 cmpdhig —a, et
EW1NERER 7-0-B-D-ML I & B

WEY 2. ABTERRAR, WETHEE, 4
& BC-NMR #E 7] &1 2> T 3N Ci6H 1204, ANHLAIE
9 11. 'H-NMR (400 MHz, CD;0D) ¢: 7.55 (2H, m,
H-3', 5), 7.53 (1H, m, H-4'), 7.48 (2H, m, H-2', 6),
7.04 (1H, s, H-8), 6.86 (1H, s, H-5), 6.19 (1H, s, H-3),
3.97 (3H, s, 7-OMe); “*C-NMR (100 MHz, CD;0D)
5:163.9 (C-2), 112.3 (C-3), 158.2 (C-4), 111.9 (C-5),
1452 (C-6), 153.6 (C-7), 101.1 (C-8), 150.4 (C-9),
113.1 (C-10), 137.1 (C-1"), 129.5 (C-2', 6"), 130.0
(C-3',5"), 130.8 (C-4"), 56.9 (7-OMe). iRy itk
53ikdE —8®, M a2 NEEER.

WEY 3: WENK, TVETHETMR, 4
4 PC-NMR ] Ji3 57208 CyHygOr, AL
J¥J9 12, "H-NMR (400 MHz, DMSO-dy) 6: 12.49
(1H, s, 5-OH), 9.55 (1H, s, H-4"), 8.08 (2H, d, J= 5.1
Hz, H-2, 6'), 6.94 (2H, d, J = 9.0 Hz, H-3', 5'), 6.80
(1H, d, J=2.2 Hz, H-8), 6.42 (1H, d, J = 1.7 Hz, H-6),
5.12 (1H, d, J = 6.7 Hz, H-1"); C-NMR (100 MHz,
DMSO-dg) 6: 147.4 (C-2), 136.0 (C-3), 176.0 (C-4),
160.2 (C-5), 98.6 (C-6), 162.6 (C-7), 94.2 (C-8), 155.6
(C-9), 104.6 (C-10), 121.4 (C-1"), 129.5 (C-2', 6'),
115.3 (C-3', 5'), 159.3 (C-4"), 99.7 (C-1"), 73.0 (C-2"),
77.0 (C-3"), 69.4 (C-4"), 76.3 (C-5"), 60.5 (C-6"). |-
A S Sk 8, WS EA 3 A
3,5,7,4'"- I 55 5 - 7-O-P-D-MH e 4 4 B

WEY 4: BEEMK, VAT R, 4
4 BC-NMR &7 51 H 415N CoHagOr, ANHLAN
9 12, 'H-NMR (400 MHz, DMSO-dg) J: 12.50
(1H, s, H-5), 10.15 (1H, s, H-4"), 9.55 (1H, s, H-3),
8.07 (2H, d, J=8.9 Hz, H-2', 6'), 6.94 (2H, d, J=11.6
Hz, H-3', 5'), 6.80 (1H, d, J= 2.1 Hz, H-8), 6.42 (1H,
d, J=2.1 Hz, H-6), 5.43 (1H, d, J = 7.3 Hz, H-1");
BC-NMR (100 MHz, DMSO-d¢) 6: 176.0 (C-4),
162.6 (C-7), 160.2 (C-5), 159.3 (C-4"), 155.6 (C-9),
147.4 (C-2), 135.9 (C-3), 129.5 (C-2', 6"), 121.4
(C-17), 115.4 (C-3, 5'), 104.6 (C-10), 99.7 (C-1"),
98.6 (C-6), 94.2 (C-8), 77.0 (C-5"), 76.3 (C-3"), 73.0
(C-2"), 69.4 (C-4"), 60.5 (C-6"). iR itHE 5

RAIRIE — 2, ML A Y 4 L 28 -7-0-B-D-
HEE e 1 267 W

WA 5: WA, ET R, 454 PC-
NMR 3 1] 51377 50N CaHagO 0 AEFIEE S 12,
'H-NMR (400 MHz, CD;0D) &: 7.76 (1H, d, J = 2.1
Hz, H-2), 7.67 (1H, dd, J = 8.5, 2.1 Hz, H-6'), 6.89
(1H, d, J = 8.5 Hz, H-5"), 6.76 (1H, d, J = 2.1 Hz,
H-8), 6.47 (1H, d, J = 2.1 Hz, H-6), 5.05 (1H, d, J =
7.4 Hz, H-1"); “C-NMR (100 MHz, CD;OD) §: 148.8
(C-2), 137.6 (C-3), 177.5 (C-4), 162.1 (C-5), 100.2
(C-6), 164.5 (C-7), 95.6 (C-8), 157.7 (C-9), 106.3
(C-10), 124.0 (C-1"), 121.9 (C-2"), 146.3 (C-3"), 149.0
(C-4"), 116.2 (C-5"), 116.3 (C-6"), 101.7 (C-1"), 74.8
(C-2"), 77.8 (C-3"), 71.3 (C-4"), 78.4 (C-5"), 62.5
(C-6")o bR EHE 5 SClfARiE — 5, et
B 5 Sl B K -7-O-B-D-ML I & E T

WEY 6: FEEMA, AlET HETM, 4
& BC-NMR A EH T3 CoHyoOr, ANHLAT
£ 12. '"H-NMR (400 MHz, DMSO-dy) 6: 12.66
(1H, s, 5-OH), 7.30 (1H, d, J = 2.2 Hz, H-2), 7.25
(1H, dd, J = 8.3, 2.1 Hz, H-6'), 6.86 (1H, d, J = 8.3
Hz, H-5"), 6.39 (1H, d, J = 2.0 Hz, H-6), 6.21 (1H, d,
J = 2.0 Hz, H-8), 525 (1H, d, J = 1.4 Hz, H-1"),
4.94~4.61 (3H, s, H-2"~4"), 3.97 (1H, brs, H-5"),
0.82 (3H, d, J = 6.0 Hz, H-6"); "*C-NMR (100 MHz,
DMSO-de) &: 177.7 (C-4), 164.2 (C-7), 161.3 (C-5),
157.3 (C-9), 156.4 (C-2), 148.4 (C-4"), 145.2 (C-3"),
134.2 (C-3), 121.1 (C-6"), 120.7 (C-1), 115.6 (C-5"),
115.4 (C-2'), 104.0 (C-10), 101.8 (C-1"), 98.6 (C-6),
93.6 (C-8), 71.1 (C-4"), 70.5 (C-2"), 70.3 (C-3"), 70.0
(C-5"), 17.5 (C-6"). i it 5 Semirdhis —3,
MU B E) 6 Jutit i R-3-0-B-L-FR2=HE .

ey 7. AR, AETERE, 448 Pe-
NMR % 7] 13 57308 CiaHi50, AMAIES 6.
'H-NMR (400 MHz, CD;0D) §: 6.18 (1H, d, J = 2.2
Hz, H-3), 5.94 (1H, d, J = 2.2 Hz, H-5), 5.02 (1H, d,
J =17.6 Hz, H-1), 3.53 (1H, dd, J = 16.5, 8.7 Hz,
H-2'),3.72 (1H, dd, J = 12.0, 8.7 Hz, H-6"a), 3.91 (1H,
dd, J = 12.0, 1.5 Hz, H-6'b), 3.47~3.39 (3H, m,
H-3'~5", 2.69 (3H, s, H-8); *C-NMR (100 MHz,
CD;0D) 6: 106.8 (C-1), 162.6 (C-2), 95.4 (C-3), 166.3
(C-4), 98.2 (C-5), 167.7 (C-6), 204.8 (C-7), 33.5
(C-8), 102.0 (C-1"), 74.7 (C-2'), 78.5 (C-3"), 71.1
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(C-4"), 78.4 (C-5"), 62.4 (C-6")o -3 I i K4l 5 ik
B, MEEREY T N 4,6-FHE-2-0-
(B-D-Mit R 81 & HE ) 2K L

a8 AtER, WETHE, 44 Pc-
NMR 0] 50155+ XA Ci4His09, AHFIE N 6,
'H-NMR (400 MHz, CD;0OD) §: 2.63 (3H, s, H-8),
6.08 (2H, s, H-2, 6), 3.30~3.48 (4H, m, H-2'~5"),
3.71 (1H, dd, J = 12.0, 5.2 Hz, H-6'a), 3.91 (1H, dd,
J = 12.0, 2.0 Hz, H-6'b), 492 (1H, d, J = 7.2 Hz,
H-1"); "C-NMR (100 MHz, CD;0D) &: 205.3 (C-7),
165.5 (C-3), 165.2 (C-4, 5), 107.2 (C-1), 101.2 (C-1"),
96.3 (C-2, 6), 78.3 (C-5'), 77.9 (C-3"), 74.7 (C-2),
71.2 (C-4"), 62.4 (C-6"), 33.0 (C-8). Likyit¥¥E 5
SCERIROE — B, WM e E Y 8 N 3,5- 4
O-(B-D- Wt Wi 41 67 0 ) 2K 208 o

B 9: FWEMA, AIETFHIETM, 4
4 PC-NMR BT 51 H A 720N CraH 500, AN S
4 6. "H-NMR (400 MHz, DMSO-d;) 6: 6.13 (1H, d,
J =22 Hz, H-5), 5.93 (1H, d, J = 2.2 Hz, H-3), 3.31
(3H, m, H-8), 5.35 (1H, d, J= 5.2 Hz, H-1"), 5.93 (1H,
d, J= 4.4 Hz, H-3), 3.71 (1H, m, H-6b), 3.52 (1H, m,
H-6a); “C-NMR (100 MHz, DMSO-ds) d: 203.0
(C-7), 165.7 (C-2), 164.8 (C-6), 161.1 (C-4), 104.9
(C-1), 100.7 (C-1"), 96.6 (C-3), 94.2 (C-5), 77.1
(C-3"), 76.7 (C-5"), 73.1 (C-2"), 69.4 (C-4'), 60.4
(C-6"), 32.9 (C-8). iR ¥ il Ko 5 ScifhdfiE — 5,
MBS 9 N 2,4,6- =R IEIE 2 HH-4-0-p-D-Hit
VR 8] 22 B T

WEW10: AR, AETHE, 454 PC-
NMR & 0] 50 553+ XN CooHos014y ANHFIEE N 7
'H-NMR (400 MHz, CD;0D) 6:6.46 (1H, d, J = 2.2
Hz, H-3), 6.22 (1H, d, J = 2.2 Hz, H-3), 5.11 (1H, d,
J=1.5Hz, H-1"), 5.03 (1H, d, J = 7.2 Hz, H-1"), 2.71
(3H, s, H-8); "*C-NMR (100 MHz, CD;OD) &: 205.5
(C-7), 166.8 (C-6), 164.9 (C-4), 162.1 (C-2), 108.4
(C-1), 101.8 (C-1'), 101.0 (C-1"), 99.6 (C-5), 95.6
(C-3), 78.4 (C-5"), 78.4 (C-3'), 78.3 (C-5"), 77.8
(C-3"), 74.7 (C-2', 2"), 71.6 (C-4"), 71.5 (C-4"), 62.7
(C-6",6"), 33.8 (C-8). LI I 15 K 4 5 STk v i —
U, WA 10 8 2,4,6- = 5T 2 lH-2,4-
Z-O-B-D-M R i A T

a1 AR, WETHE, 448 -
NMR #5157 20N CsH 1406, AHFIE N 9,

'H-NMR (400 MHz, CD;0D) &: 6.97 (1H, d, J = 1.7
Hz, H-2'), 6.80 (1H, d, J = 1.8 Hz, H-5"), 6.77 (1H, dd,
J =99, 1.7 Hz, H-6), 5.91 (1H, d, J = 2.3 Hz, H-8),
5.94 (1H, d, J = 2.3 Hz, H-6), 4.81 (1H, brs, H-2),
417 (1H, t, J = 5.8, 2.9 Hz, H-3), 2.85 (1H, dd, J =
17.0, 4.5 Hz, H-4), 2.75 (1H, dd, J = 17.0, 3.0 Hz,
H-4); “C-NMR (100 MHz, CD;OD) 6: 158.0 (C-7),
157.7 (C-5), 157.4 (C-9), 146 (C-3'), 145.8 (C-4"),
132.3 (C-1"), 119.4 (C-6), 115.9 (C-2'), 115.3 (C-5"),
100.1 (C-10), 96.4 (C-6), 95.9 (C-8), 79.9 (C-2), 67.9
(C-3),29.3 (C-4). bR Pl Bt 5 ek s — s,
S SEAL Y 11 R LA R,

A& 12 AEOYUIRE R, 7EFREE, 454
PC-NMR ] 5147 30N C7H 5040 AHHRIFE N
9. "H-NMR (400 MHz, CD;0D) ¢: 7.01 (1H, d, J =
1.6 Hz, H-6"), 7.0 (1H, m, H-4"), 6.74 (1H, d, J = 7.6
Hz, H-3"), 6.71 (1H, d, J = 1.0 Hz, H-5), 6.71 (1H, d,
J=5.3 Hz, H-3), 6.57 (1H, d, J = 5.3 Hz, H-6), 6.16
(1H, ddd, J = 16.2, 10.2, 5.9 Hz, H-8), 5.36 (1H, d, J =
5.8 Hz, H-7), 3.80 (3H, m, 4-OMe), 3.67 (3H, m,
2-OMe); “C-NMR (100 MHz, CD;OD) d: 156.0
(C-2"), 152.1 (C-2), 147.6 (C-4), 141.8 (C-8), 140.9
(C-5), 131 (C-1"), 130.4 (C-6'), 128.1 (C-4'), 125.3
(C-1), 120.2 (C-5), 117.6 (C-6), 116.1 (C-3"), 115.4
(C-9), 99.9 (C-3), 57.5 (4-OMe), 56.8 (2-OMe), 41.5
(C-7)o LRI HE 5 CikRiE—5", et
A 12 24 latifolin.

AP 13: LtkR, iET AN, 4
£ PC-NMR A 51345 TN Ci6H 1507, A1
4 8. 'H-NMR (400 MHz, DMSO-d;) d: 7.53 (2H, d,
J=8.6 Hz, H-2, 6), 7.48 (1H, s, H-7), 6.80 (2H, d, J =
8.6 Hz, H-3, 5), 6.28 (1H, d, J = 15.9 Hz, H-8), 5.08
(1H, m, H-3"), 491 (1H, d, J = 5.1 Hz, 4-OH), 4.78
(1H, d, J = 5.6 Hz, 1-OH), 3.93 (1H, brs, H-5"), 3.57
(1H, m, H-4), 2.04~1.92 (3H, m, H-2'a, 2'b, 6'b),
1.79 (1H, dd, J = 13.2, 7.5 Hz, H-6'a); *C-NMR (100
MHz, DMSO-ds) : 174.9 (COOH), 165.7 (C=0),
159.7 (C-4), 144.5 (C-7), 130.2 (C-2, 6), 125.1 (C-1),
115.7 (C-3, 5), 114.5 (C-8), 73.5 (C-1"), 70.8 (C-5"),
70.4 (C-3'), 68.2 (C-4"), 37.2 (C-6'), 36.3 (C-2"). ik
P HE S ocakIoE — 8, M et A 13 8
3'-O-(E-4-155)- & Je 1K

WA 14: FORR, AT RN, 4
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£ PC-NMR 7] 51345 F 20N CapHagOg, AR
79 8. "H-NMR (400 MHz, DMSO-d;) 6: 6.10 (1H, d,
J =15.9 Hz, H-2"), 7.38 (1H, d, J = 15.9 Hz, H-3"),
6.76 (1H, d, J = 8.1 Hz, H-8'), 6.97 (1H, d, J = 8.4 Hz,
H-9'), 7.01 (1H, d, J = 2.0 Hz, H-5"), 2.10 (2H, m,
H-6), 4.0 (1H, m, H-3), 3.57 (1H, brs, H-4), 5.02 (1H,
d, J = 3.6 Hz, H-5), 1.92 (2H, dd, J = 13.5, 3.3 Hz,
H-2), 3.90 (2H, m, H-8), 1.49 (2H, m, H-9), 1.25 (2H,
m, H-10), 0.80 (3H, t, J = 14.8, 7.4 Hz, H-11); “C-
NMR (100 MHz, DMSO-dg) d: 73.1 (C-1), 37.2 (C-2),
71.0 (C-4), 173.1 (C-7), 64.0 (C-8), 30.0 (C-9), 18.5
(C-10), 13.5 (C-11), 125.3 (C-1"), 114.5 (C-2'), 145.6
(C-3"), 145.1 (C-4"), 115.8 (C-5"), 121.2 (C-6'), 148.4
(C-7"), 113.8 (C-8"), 165.3 (C-9"). iR itHiE 5
Bk E— Y, SR 14 N 5-O0-InmERE S
TR T .

WEM1S: g, TET WETR, 4
# PC-NMR 0] J1H TN CogHiz013, LA
J¥ 5 10. "H-NMR (400 MHz, DMSO-d;) &: 6.59 (2H,
s, H-2', 6), 6.44 (2H, s, H-2, 6), 4.87 (1H, d, J = 7.3
Hz, H-1"), 4.73 (1H, dd, J = 10.6, 5.0 Hz, H-1"), 3.91
(1H, t, J = 14.8, 8.1 Hz, H-9), 2.82 (1H, dd, J = 13.5,
4.6 Hz, H-7a), 2.61 (1H, m, H-8), 2.41 (1H, m, H-7b),
2.24 (1H, m, H-8'); “C-NMR (100 MHz, DMSO-d)
d: 33.1 (C-17), 42.4 (C-8), 52.8 (C-8'), 56.4 (3-OMe),
56.9 (3'-OMe), 59.2 (C-9'), 61.4 (C-6"), 70.4 (C-4"),
72.5 (C-9), 74.6 (C-2"), 77.0 (C-3"), 77.6 (C-5"), 82.3
(C-7"), 103.2 (C-1"), 104.3 (C-2', 6"), 106.4 (C-2, 6),
131.4 (C-1), 133.9 (C-4), 134.0 (C-4"), 140.1 (C-1"),
148.4 (C-3, 5), 152.9 (C-3", 5")o il i 44 15 ~C itk
il — 8, M E A 15 Jy 5,5 AR
KA R FG I 4/-O-B-D-H I 36 22 BE 7 o

G 16: BEAR, AT TR, 4
& BC-NMR #E 7] F1 4> T 30N CooHsgO4 AN
4 1. "H-NMR (400 MHz, DMSO-d;) : 4.85 (1H, d,
J =52 Hz, 2-OH), 4.62 (1H, t, J = 11.4, 5.7 Hz,
3-OH), 4.03 (1H, dd, J = 11.1, 4.2 Hz, H-1a), 3.89
(1H, dd, J = 11.1, 6.5 Hz, H-1b), 3.62 (1H, m, H-2),
3.33 (2H, m, H-3), 2.28 (2H, t, J = 15.4, 7.4 Hz, H-2),
1.24 (46H, brs, H-3'~25"), 0.85 (3H, t, J = 13.6, 6.6
Hz, 26'-CH;); "“C-NMR (100 MHz, DMSO-ds) J:
173.4 (C-1"), 69.8 (C-2), 66.0 (C-1), 63.1 (C-3), 34.0
(C-2"), 24.9 (C-3"), 28.9, 29.2, 29.5 (C-4'~26"), 31.8

(C-27"), 22.6 (C-28"), 14.4 (C-29"). _Eikikit¥iE 5
SCHRARE Y, WS A 16 N 1-0- =N
Jo 15 3 H YR K

WEY 17: REEHK, THETHE, 446
PC-NMR 1 7] A3 5 F RN CosHonOg, AMAIE N
15. '"H-NMR (400 MHz, CD;OD) &: 6.97 (1H, s,
H-2'), 6.79~6.74 (2H, m, H-5', 5"), 6.61 (1H, d, J =
8.2 Hz, H-2"), 6.53 (1H, d, J = 2.1 Hz, H-6"), 6.44
(1H, dd, J = 8.2, 2.1 Hz, H-6'), 6.79~6.74 (2H, m,
H-5',5"), 6.61 (1H, d, J = 8.2 Hz, H-2), 4.25 (1H, brs,
H-p), 3.05 (1H, dd, J = 15.7, 7.0 Hz, H-0), 2.89~2.82
(3H, m, H-4, a); “C-NMR (100 MHz, CD;OD) 6:
79.7 (C-2), 66.6 (C-3), 29.5 (C-4), 105.2 (C-4a), 157.3
(C-5), 96.3 (C-6), 152.1 (C-7), 106.1 (C-8), 153.4
(C-8a), 38.6 (C-a), 35.4 (C-B), 170.9 (C = 0), 132.0
(C-1"), 115.1 (C-2"), 146.0 (C-3"), 146.3 (C-4"), 116.1
(C-5"), 119.3 (C-6'), 135.4 (C-1"), 115.1 (C-2"), 145.1
(C-3"), 146.3 (C-4"), 116.5 (C-5"). EikikiEsdE 5
SRR IE — 2T, W% E Ak A 17 A cinchonain Tb.

&Y 18: LEMA, AIETHE, 44
PC-NMR #5107 RN CioH3NsOy» AL
N 7. 'TH-NMR (400 MHz, CsDsN) 6: 8.60 (1H, s,
H-2), 6.71 (1H, d, J = 5.9 Hz, H-1"), 5.45 (1H, t, J =
5.3 Hz, H-2'), 5.05 (1H, m, H-3"), 4.75 (1H, m, H-4"),
433 (1H, dd, J = 12.2, 3.3 Hz, H-5'a), 4.12 (1H, dd,
J=8.1,2.0 Hz, H-5'b), 8.34 (2H, brs, NH,); *C-NMR
(100 MHz, CsDsN) 6: 153.3 (C-2), 150.2 (C-4), 121.4
(C-5), 157.7 (C-6), 140.6 (C-8), 90.9 (C-1"), 75.5
(C-2'), 72.4 (C-3), 87.8 (C-4"), 63.1 (C-5"). _LikJgitk
$ob 5 scmrioE — 5", Mos A 18 AR
MR

E19: B AR, nET RN, 4
£ BC-NMR 3] 513450 F 3N C1aHp05, AHAIE
4 9. "H-NMR (400 MHz, DMSO-dg) d: 9.53 (1H, s,
H-5), 9.18 (2H, s, H-3), 7.39 (2H, d, J = 8.7 Hz, H-2',
6'), 6.92 (1H, d, J = 16.3 Hz, H-7'), 6.81 (1H, d, J =
16.4 Hz, H-8'), 6.75 (2H, d, J = 8.6 Hz, H-3', 5"), 6.37
(2H, d, J = 2.1 Hz, H-2, 6), 6.11 (1H, t, J = 2.1, 4.2
Hz, H-4); "C-NMR (100 MHz, DMSO-d;) J: 158.5
(C-3', 5", 157.2 (C-4), 139.2 (C-1'), 128.0 (C-1),
127.8 (C-2, 6, 8'), 125.6 (C-7), 115.5 (C-3, 5), 104.2
(C-2', 6, 101.7 (C-4")o iRy s 5 SOk o —
W, WA 19 AR



* 5104 -

¢ £ % Chinese Traditional and Herbal Drugs

EARE E24 ] 2017FE 12 A

HEY 20: WO TEMMAK, VT HEE,
ity PC-NMR B 0 J1H 53 F 308 Ci6HayOs, AL
A S, 'H-NMR (400 MHz, CD;0D) ¢: 3.80 (6H, s,
3, 5-OMe), 3.7 (6H, s, 4-OMe), 4.81 (1H, d, J =74
Hz, H-1"), 6.48 (2H, s, H-2, 6), 3.48~3.30 (4H, m,
H-2'~5"); C-NMR (100 MHz, CD;0D) §: 56.6 (3,
5'-OMe), 61.2 (4'-OMe), 62.8 (C-6), 71.7 (C-4), 75.0
(C-2), 78.1 (C-3), 78.4 (C-5), 96.2 (C-2', 6'), 103.2
(C-1), 134.5 (C-4"), 154.8 (C-3', 5), 156.1 (C-1"), L
A I VRO 5 SRR E — 5, MR A 20
N 3,4,5- = HEIRSE 1-B-D-IE I AT HE T
SE R
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