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Chemical constituents of Gynura procumbens (II)
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Abstract: Objective To investigate the chemical constituents from the whole plants of Gynura procumbens. Methods The chemical
constituents were isolated and purified by silica gel, Sephadex LH-20, and ODS. Their structures were determined by physicochemical
properties and spectroscopic analysis. Results Twenty-seven compounds were identified as dibutyl phthalate (1), ursolic acid (2),
kaempferol 3-O-B-D-glucopyranoside (3), 5-hydroxymaltol (4), 4-hydroxylbenzoic acid (5), 4-aminocinnamic acid (6), (£)-2-hexenyl
B-D-glucoside (7), 1-(3-indolyl)-2,3-dihydroxy-propan-1-one (8), kaempferol-7-O-B-D-glucoside (9), quercetin-3-O-3-D-
glucopyranoside (10), 3.,4,5-tri-caffeoylquinic acid methyl ester (11), rutin (12), hesperidin (13), 3,4-dihydroxyphenylacetic acid
methyl ester (14), euscophic acid (15), tormentic acid (16), 2-methoxy-4-(2-propenyl)-phenyl-O-f-D-glucopyranoside (17), negletein
(18), 4,5-dihydroxy-3-methoxybenzoic acid (19), caesalpiniaphenol D (20), gentisic acid (21), 3,4-dihydroxybenzaldehyde (22),

isohematinic acid (23), icariside B; (24), dendranthemoside B (25), 4-methoxycinnamic acid (26), and baicalin (27). Conclusion
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Compounds 1, 2, 10, and 12 are obtained from the plants of G. procumbens for the first time, and compounds 4, 6—9, 11, 13—16, and

17—27 are obtained from Gynura genus for the first time.

Key words: Gynura procumbens (Lour.) Merr; 4-aminocinnamic acid; kaempferol-7-O-B-D-glucoside; hesperidin; euscophic acid,

tormentic acid

“FEME =+t Gynura procumbens (Lour.) Merr.
A% EL (Compositae) % —-LJE Gynura Cass. Z4F
AERARREY), BRI, A, PPl
FERR [E B A P R S X 3 0 A, LA AR 1T
VOS2 A B FIE, = —FEEFEE. PR
SCUF AR 1R 25 B AR« (BREEZ) 104k
HEAEE . HM SN DR, AL T
TRy, HEAETN BEPL L sk
Bomt, poES S RIS . B ETE 2T
=BT R REAZ, CRIKEY)
KU EEHAYIR. EH . A0, =05 E 5
Gy AU AR R AE i B2 B AN 2 R B T )
Feqth B, HE— B I R OPENE = BRI R
7T, MPENEG =G 1) SR T 7 345 2
28 MEEW, 3 4 E AR — R — T TR (dibutyl
phthalate, 1), BERME (ursolic acid, 2). 11Z5H;-3-
O-B-D-F % FEHF (kaempferol 3-O-B-D-glucopyrano-
side, 3). 5-hydroxymaltol (4). X} ¥5 %K H g
(4-hydroxylbenzoic acid, 5). 4-ZFE AR (4-
aminocinnamic acid, 6). (E)-2-hexenyl B-D-glucoside
(7D 1-(3-indolyl)-2,3-dihydroxy-propan-1-one (8).
Ll Z% B -7-O-B-D- #ii %] & 1 (kaempferol-7-O-B-D-
glucoside , 9) . Hit & & -3-O-B-D- it Wi i %) B
(quercetin-3-O-B-D-glucopyranoside, 10). 3,4,5-=
W MERE R4S T ER S (3,4,5-tri-caffeoylquinic acid
methyl ester, 11). /] C(rutin, 12). K
(hesperidine, 13). 3,4-dihydroxyphenylacetic acid
methyl ester (14). F|ZLfL (euscophic acid, 15)+
ZZ % (tormentic acid, 16). 2-methoxy-4-(2-
propenyl)-phenyl-O-B-D-glucopyranoside ( 17 ) .
negletein (18) . % & 1 H2-3-H 5L i (4,5-dihydroxy-3-
methoxybenzoic acid, 19). caesalpiniaphenol D (20).
2,5- I KHM (gentisic acid, 21). J5JLAEE
(3,4-dihydroxybenzaldehyde, 22). isohematinic acid
(23). icariside B; (24). dendranthemoside B (25).
4-HEAFEAAERR (4-methoxycinnamic acid, 26). 3
LH (baicalin, 27). HALEY) 1. 2. 10 A1 12
NERNFEME =t BEEs, LEw 4. 69,

11, 13~16. 17~27 A EXRN% =L 7 =153,
VIV TG g it — A2 i BH S Bl 3 = -E & T4 o
Bl B AR AR o
1 UESHH

Bruker AVANCE III 600 4% R HEARAX (i [ 4 4
TLAT);: Qriple TOF 5600+% &40 #E i A% (£ [H
AB Sciex A7 ); Agilent 1100 Series #ill % VA (0 1
(3£[E Agilent 22 5] ); Waters 2487 il & RAH (il (36
Waters A #]); Cig il & it (250 mmX 10
mm, 5 pum, F[E Kromsil 4 F]); Sephadex LH-20
KElE (£E GE A#]); EL204 HLTFRF CHEREH)-
R Z A AEBRAR]D; EYALA iz kes (HA
EYALA A#]); KQ250DB FU 4% 18 75 i i e a% (I
X T HRTEA T A lF (il
25 8L A Al R A 7D AR A (R E
Merck Aa]); GFysy )2 IS RERNR G &1L RE
I RAEBR AT Ak R (B R TH
FRAFD.
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Gynura procumbens (Lour.) Merr. 4=,
2 RES5SE

BT BN =B 2581 15 kg Ry BE, I 8 151 70%
CEIMA RS 2 UK, BERARFFE RS 1.5 h, 31T,
G IF 2 URIET, T FH e 2 R AN ok e A< 4 [T WALV 771
RIS 2 M IR F AR B . FE BRI R EACKR B
B R, TP, BERR L RERHTAS
B, S ZEROH AR OE RS, alfsEia
THEEEERY) 310 g SRR 370 g EEIR &
BEZHU) 110 go

o G e AR ) FH RO A R A 3 (60~ 100
HD 738, WK HEE-BETR B (80 20+ 60 :
40. 40 :60. 20 :80. 0:100) Wi, 5554
£ Fr. A1~A5. Fr. A2 & A A (3 (200~300
H) 78, KA A MEE-ETR OB (70 0 30—0 @
100t , 452 21 M, Ferp g 11 M Fr. A2-1
2t Sephadex LH-20 (S M He-FHEE 1 1) #1474
B, AR SO (- AT A5 3
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&1 (6mg); Fr. A3 LR rER A (60~
100 H) 708, MK £ Ek-BERE Ll (70 & 30—~
0:100) ¥, 19235 MG, &M 15~20
3 Fr. A3-1, FHEEHEREAE G (200~300
HD 70 B, MR A i g -BE R 4086 (75 1 2520 ¢
80) V&L, 193] 24 MEMG, HIWEHE 8~11 15
Fr. A3-1-1, 4 Sephadex LH-20( & F - HIfE 1 ¢
D AT B, RS S RO AE CHEE-7K0O
BEAT AL B A 2 (12 mg). 15 (4 mg)
16 (21 mg).

VAR £ 1 A5 DU 28 98 R A A 1% (60~ 100
H) 708, RO & - FEE (100 0. 9515,
85 : 15, 70 :30. 50 :50. 0:100) ¥Mt, 5% 6
ANEBAL Fr. Bl ~B6. Fr. B2 ZREAE (it (200~300
H) 78, IR HEE-BEIR 488 (70 230, 60 :
40. 50 :50. 40 :60. 30:70. 0:100) ¥, 15
F| 6 NEB4> Fr. B2-1~B2-6. Fr. B2-2 i#it ODS
FHH AR &, AR FEE-7K (20 £ 80—100 & 0)
Ve, 152 21 MEy, & 7180 1 /12 43 Fr. B2-2-1,
EIFEGY 4~9 15 Fr. B2-2-2, &I 11~12 18
Fr. B2-2-3. Fr. B2-2-1 j@id ODS AR EH 4> 5,
R FREE-/K (20 @ 80—30 & 70) i, 7558 4
TGy, AHFEG 1 12 43 Fr. B2-2-1-1, 4 Sephadex
LH-20 CHEE) #E47 5055, P H 2F a5 m 20 (H
fi-7K) BEAT AL A3 2010 &9 4 (60 mg)- 14 (1 mg)+
19 (3 mg) F120 (56 mg); HIFMHM 3 Fl 4 15 Fr.
B2-2-1-2, % Sephadex LH-20 (%) 735, FH
Fetfi] & ROAE (R EE-K) ATk, BRI A
5 (2mg). 21 (2mg). 22 (4mg) 23 (16 mg).
Fr. B2-2-3 £ Sephadex LH-20 ( FFEE) #7055, 1
Je il B RO A (R EE-/K) T4 8 Rk &
18 (50 mg). Fr. B2-6 & Sephadex LH-20 (Ffi)
AT R, PRSI S RO CRBE-7K) T4l
EEb &Y 3 (40 mg) 117 (16 mg).

Fr. B3 i@id ODS S A, Ak F -7k
(40 : 60. 50 : 50, 55 : 45, 60 : 40. 80 : 20) Wi,
53] 5 EAL Fr. B3-1~Fr. B3-5. Fr. B3-2 &
Sephadex LH-20 (HfE) #4708, a2l &
AR CRBE-7K) T4k, BBWEY 26 (2
mg). Fr. B3-1iEif ODS S A5, fkikH
FEZ-7K (20 : 80+ 30 : 70, 40 : 60, 60 : 40, 80 :
20) P, 335 ANERAL Fr. B3-1-1~Fr. B3-1-5.
Fr. B3-1-2. Fr. B3-1-3 il Fr. B3-1-4 %4 Sephadex

LH-20 (HEE 708, R 6 &R0 -
KO HHATEM, BEEY 6 (12mg). 7 (4mg).
8 (6mg). 9 (18 mg). 10 (12mg). 11 (3 mg).
12 (7mg). 13 (2mg). 24 (16 mg). 25 (53 mg)
27 (5mg).
3 HHEE

& 1: gk EI-MS m/z: 277 [M—H]
2 F AN CigH0n0s. 'H-NMR (600 MHz, CsDsN) &:
0.92 3H, t, J=7.2 Hz, H-11, 11"), 1.42 (2H, m, H-10,
10", 1.73 (2H, m, H-9, 9"), 440 (2H, t, J = 6.6 Hz,
H-8, 8'), 7.59 (2H, dd, J = 3.6, 5.4 Hz, H-3, 6), 7.80
(2H, dd, J = 3.6, 5.4 Hz, H-4, 5); >C-NMR (150 MHz,
CsDsN) d: 13.9 (C-11, 11, 19.5 (C-10, 10’), 30.9
(C-9, 9", 65.8 (C-8, 8'), 129.4 (C-3, 6), 131.5 (C-4, 5),
133.2(C-1,2), 167.9 (C-7, 7). VAL 0d 5 SOk B
OB FEA Y, Mo A AN AR IR R R
T,

te&Y) 2. Atk (L. EI-MS m/z: 455
[M—H], 2§ A C3Hy05. 'H-NMR (600 MHz,
CsDsN) d: 0.91 (3H, s, H-25), 0.98 (3H, s, H-24), 1.02
(3H, d, J = 6.0 Hz, H-30), 1.04 (3H, s, H-26), 1.07
(3H, s, H-23), 1.24 (3H, s, H-29), 1.26 (3H, s, H-27),
3.48 (1H, t, J = 8.0 Hz, H-3), 5.51 (1H, t, J = 7.5 Hz,
H-12); "C-NMR (150 MHz, CsDsN) d: 180.3 (C-28),
139.6 (C-13), 126.0 (C-12), 78.5 (C-3), 56.2 (C-5),
53.9 (C-18), 48.4 (C-9, 17), 42.9 (C-14), 40.4 (C-8),
39.8 (C-1, 4, 19), 39.5 (C-20), 37.7 (C-22), 37.8
(C-10), 34.0 (C-7), 31.4 (C-21), 29.2 (C-15, C-29),
29.1 (C-23), 28.5 (C-2), 25.3 (C-16), 24.3 (C-11), 24.0
(C-27), 21.8 (C-30), 19.2 (C-6), 17.9 (C-29), 17.8
(C-26), 16.9 (C-24), 16.0 (C-25). L% 5 ke
ERA—F, e % AN R R .

e 3: HWEMAK (FEE. ESI-MS m/z: 447
[M—H], 773N CoHy011. 'H-NMR (600 MHz,
CsDsN) 0: 8.46 (2H, d, J = 8.6 Hz, H-2', 6"), 7.21 (2H,
d, J=8.6 Hz, H-3', 5"), 6.73 (1H, d, J = 1.2 Hz, H-8),
6.32 (1H, d, J = 1.2 Hz, H-6), 4.44~4.02 (6H, m,
sugar-H; C-NMR (150 MHz, CsDsN) 6: 158.2 (C-2),
1352 (C-3), 179.4 (C-4), 157.5 (C-5), 100.5 (C-6),
166.6 (C-7), 95.3 (C-8), 163.5 (C-9), 105.9 (C-10),
122.6 (C-17), 132.5 (C-2', 6), 116.7 (C-3', 5'), 162.3
(C-4"), 104.7 (C-1"), 79.7 (C-5"), 79.2 (C-3"), 76.7
(C-2"), 72.1 (C-4"), 63.3 (C-6"). LA % 5 kK
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I A 2, Mo %A AL 2 - 3-0-B-D-
HE L

e 4: TLEghik (FED. ESI-MS m/z: 141
[M—H], T3 A CHeO4o 'H-NMR (600 MHz,
CsDsN) 6: 8.10 (1H, s, H-2), 2.32 (3H, s, CHs):
BC-NMR (150 MHz, CsDsN) d: 170.5 (C-4), 150.0
(C-3), 146.8 (C-6), 143.7 (C-5), 139.6 (C-2), 15.1
(CHs)o VA_EXHR 5 SCffaE 3 A — 57, derf 2 %
AWM 5-hydroxymaltol.

A& 5: AR CFED . ESI-MS m/z: 137
[M—H], 273N CHO;. 'H-NMR (600 MHz,
CsDsN) 6: 8.48 (2H, d, J = 8.6 Hz, H-2, 6), 7.27 (2H,
d, J=8.6 Hz, H-3, 5); *C-NMR (150 MHz, CsDsN) §:
1184 (C-1), 133.2 (C-2, 6), 116.5 (C-3, 5), 163.7 (C-4),
169.5 (C-7). VA_EHd 5 ClfpoE FA—5™, #om
SEZA AN RN PRI R .

&P 6. Ashd (HEL. ESI-MS m/z: 162
[M—H], 2739 CoHoNO,. 'H-NMR (600 MHz,
CD;OD) §: 7.46 (1H, d, J = 15.8 Hz, H-7), 7.41 (2H,
d,J=8.6 Hz, H-3, 5), 6.78 (2H, d, J = 8.6 Hz, H-2, 6),
6.43 (1H, d, J = 15.8 Hz, H-8); "C-NMR (150 MHz,
CD;0D) &: 171.7 (C-9), 160.7 (C-1), 127.5 (C-4),
130.7 (C-3, 5), 116.7 (C-2, 6), 143.0 (C-7), 117.8
(C-8) VA FHH 5 Sk 3 A — 5", derfh e i
WED R 4-E IR .

&) 7: TEEMRY) CHEED . ESI-MS m/z: 261
[M—H], 413N C2H»nO06. 'H-NMR (600 MHz,
CD;0D) 6: 5.78 (1H, dt, J = 16.2, 7.8 Hz, H-3), 5.60
(1H, dt, J = 16.2, 7.8 Hz, H-2), 430 2H, d, J = 7.8
Hz, H-1), 2.04 (2H, q, J = 7.2 Hz, H-4), 1.43 (2H, m,
H-5), 0.92 3H, t, J = 7.4 Hz, H-6); “C-NMR (150
MHz, CD;OD) d: 70.8 (C-1), 135.9 (C-2), 127.4
(C-3), 35.4 (C-4), 23.4 (C-5), 14.0 (C-6), 103.0 (C-1"),
75.1 (C-2'), 78.1 (C-3"), 71.7 (C-4"), 78.0 (C-5'), 62.8
(C-6)o VA_EKHR 5 SClkAR S 2 A — 5020, Wef 2 1%
AN (E)-2-hexenyl B-D-glucoside .

&Y 8: ToEIMRY (FEE) . ESI-MS m/z: 204
[M—H], 4734 C;H;;}NO;3. 'H-NMR (600 MHz,
CD;0D) ¢: 8.30 (1H, s, H-2), 8.26 (1H, d, J= 7.2 Hz,
H-4), 7.45 (1H, d, J = 7.6 Hz, H-7), 7.22 (2H, m, H-5,
6), 4.90 (1H, dd, J = 6.0, 3.5 Hz, H-2'), 3.90 (1H, dd,
J =11.6, 4.0 Hz, H-3'b), 3.79 (1H, dd, J = 11.6, 5.8
Hz, H-3'a); “C-NMR (150 MHz, CD;OD) &: 67.0

(C-3"), 77.0 (C-2'), 112.9 (C-7), 115.5 (C-3), 1229
(C-6), 123.4 (C-4), 124.5 (C-5), 127.3 (C-9), 135.6
(C-2), 138.1 (C-8), 196.7 (C-1). LA L% ds 5 SC ki &
AP, Mo LA 1-(3-indolyl)-2,3-
dihydroxy-propan-1-one.

e 9: s (FEE. ESI-MS m/z: 447
[M—H], 2+ 7R A CoHy011. 'H-NMR (600 MHz,
CsDsN) 6: 8.14 (2H, dd, J = 1.8, 9.1 Hz, H-2', 6"), 6.91
(2H, dd, J= 1.8, 9.1 Hz, H-3', 5), 6.79 (1H, d, J= 2.0
Hz, H-8), 6.46 (1H, d, J = 2.0 Hz, H-6), 5.08 (1H, d,
J =173 Hz, H-1"), 3.90 (1H, dd, J = 2.3, 12.3 Hz,
H-6"a), 3.70 (1H, dd, J = 5.8, 12.3 Hz, H-6"b);
BC-NMR (150 MHz, CsDsN) &: 148.8 (C-2), 138.6
(C-3), 177.9 (C-4), 162.4 (C-5), 100.3 (C-6), 164.3
(C-7), 95.5 (C-8), 157.3 (C-9), 106.6 (C-10), 123.8
(C-1"), 131.1 (C-2', 6'), 116.9 (C-3', 5'), 161.4 (C-4"),
102.3 (C-1"), 75.4 (C-2"), 79.7 (C-3"), 71.6 (C-4"),
79.0 (C-5"), 62.8 (C-6"). LA FEqHE 5 SCRkHRIE FEA
— 5P, W e A A W N L 2 -T- O-B-D- &
WA

WEW10: Bk R (HEE . ESI-MS m/z: 463
[M—H], 273 A CiHy01. 'H-NMR (600 MHz,
CD;OD) 6: 7.71 (1H, d, J = 1.4 Hz, H-2"), 7.58 (1H,
dd, J = 8.3, 1.2 Hz, H-6), 6.87 (1H, d, J = 8.4 Hz,
H-5'), 6.39 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J =
2.0 Hz, H-6), 525 (I1H, d, J = 7.6 Hz, H-1");
BC-NMR (150 MHz, CD;0D) &: 179.5 (C-4), 166.0
(C-7), 163.0 (C-5), 159.0 (C-9), 158.4 (C-2), 149.8
(C-4"), 145.9 (C-3"), 135.6 (C-3), 123.2 (C-6'), 123.0
(C-1"), 117.6 (C-5"), 116.0 (C-2'), 105.7 (C-10), 104.3
(C-1"), 99.9 (C-6), 94.7 (C-8), 78.4 (C-3"), 78.1
(C-5"), 75.7 (C-2"), 71.2 (C-4"), 62.5 (C-6"). DAL %
P65 SCHRAR B A — 50, Mo e %A A
K -3-O-B-D-NtE i 48] s HE

& 11: FEEHR (FEED . ESI-MS m/z: 691
[M—H], 73 A C35H3,015. 'H-NMR (600 MHz,
CD;0D) ¢: 7.60, 7.54, 7.50 (% 1H, d, J = 15.9 Hz,
H-7', 7", 7", 7.06, 7.03, 7.00 (% 1H, d, J = 1.8 Hz,
H-2',2",2"), 6.97, 6.95, 6.91 (% 1H, dd, J= 1.8, 7.9
Hz, H-6', 6", 6'), 6.78, 6.77, 6.75 (% 1H, d, J = 7.9
Hz, H-5', 5", 5"), 6.34, 6.29, 6.21 (% 1H, d, J = 15.9
Hz, H-8, 8", 8"), 5.60 (1H, m, H-5), 5.55 (1H, m,
H-3), 530 (1H, m, H-4), 3.68 (3H, s, OCHj3),
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2.22-2.05 (4H, m, H-2, 6); “C-NMR (150 MHz,
CD;0D) 6: 175.6 (C = 0), 168.8, 168.0, 167.9 (C-9,
9", 9'), 149.8, 149.7, 149.6 (C-4, 4", 4", 148.0,
147.7, 147.6 (C-7, 7", 7", 147.7, 147.2, 146.8 (C-3',
37, 3™), 127.9, 127.7, 127.6 (C-1, 1", 1'), 123.2,
123.1, 123.0 (C-6', 6", 6'), 116.6, 116.5, 116.5 (C-5',
57, 5™), 115.4, 115.1, 115.0 (C-2/, 2", 2""), 11428,
114.7, 114.5 (C-8', 8", 8'"), 74.7 (C-1), 74.6 (C-4),
69.7 (C-3), 69.1 (C-5), 53.0 (OCH3), 38.4 (C-6), 35.6
(C-2)o VA _EHHR 5 SClkf a3 A — 502, et i%
BN 3,4,5- = WHERE 25 7 L G

&P 12: wEMAK (FEED . ESI-MS m/z: 609
[M—H], 273 A C7H30016. 'H-NMR (600 MHz,
DMSO-dg, 6: 12.59 (1H, s, 5-OH), 7.55 (1H, s, H-2"),
7.53 (1H, d, J = 8.3 Hz, H-6'), 6.84 (1H, d, J = 8.3 Hz,
H-5"), 6.38 (1H, s, H-8), 6.18 (1H, s, H-6), 5.34 (1H,
d, J = 6.6 Hz, Glu-H-1), 4.40 (1H, s, Rha-H-1), 0.97
(3H, d, J = 6.4 Hz, Rha-CH3); "“C-NMR (150 MHz,
DMSO-dg) d: 156.5 (C-2), 133.3 (C-3), 177.4 (C-4),
161.2 (C-5), 98.8 (C-6), 164.3 (C-7), 93.7 (C-8), 156.6
(C-9), 103.9 (C-10), 121.2 (C-1'), 115.3 (C-2"), 144.8
(C-3"), 148.5 (C-4"), 116.3 (C-5"), 121.6 (C-6), 101.2
(C-17), 74.1 (C-2"), 76.5 (C-3"), 70.6 (C-4"), 75.9
(C-5"), 67.0 (C-6"), 100.8 (C-1"), 70.4 (C-2"), 70.0
(C-3"), 71.9 (C-4""), 68.3 (C-5""), 17.8 (C-6""). LA_L%¢
P 5 SO A B, WM e AN T .

& 13: AR (FEE . ESI-MS m/z: 609
[M—H], 2+ 7R A CosHis015. 'H-NMR (600 MHz,
DMSO-d¢) d: 12.01 (1H, s, 5-OH), 9.10 (1H, s,
3'-OH), 6.93 (3H, m, H-2', 5', 6"), 6.13 (2H, m, H-6,
8), 5.40 (1H, dd, J = 12.0, 3.3 Hz, H-2), 4.97 (1H, d,
J = 7.8 Hz, H-1"), 3.77 (3H, s, OCHj3), 3.33~3.09
(10H, m, sugar-H), 2.76 (1H, m, H-3), 1.08 (3H, d, J =
6.2 Hz, Rha-CH3); *C-NMR (150 MHz, DMSO-dy) &
197.1 (C-4), 165.2 (C-7), 163.1 (C-5), 162.5 (C-9),
148.0 (C-3"), 146.5 (C-4"), 130.9 (C-1"), 118.0 (C-6"),
114.2 (C-2"), 112.0 (C-5"), 103.3 (C-1"), 100.6 (C-10),
100.6 (C-1""), 99.4 (C-6), 96.4 (C-8), 78.4 (C-2), 76.3
(C-5"), 75.5 (C-3"), 73.0 (C-2"), 72.1 (C-4"), 71.1
(C-3"), 70.7 (C-2""), 70.3 (C-4"), 69.5 (C-5""), 68.3
(C-6"), 55.7 (4-OCHs), 42.1 (C-3), 17.9 (C-6""). PA E
Mo 5 SCmkRE B A — P, Mo e 1240 A s
A

A 14: ok (FEE . ESI-MS m/z: 181
[M—H], 413N CoH ¢Os. 'H-NMR (600 MHz,
CsDsN) 6: 3.63 (2H, s, H-7), 3.86 (3H, s, OCH3), 6.60
(1H, d, J= 8.2 Hz, H-6), 6.75 (1H, d, J = 8.2 Hz, H-5),
6.80 (1H, s, H-2); ""C-NMR (150 MHz, CsDsN) 6
42.3 (C-7), 51.2 (OCH;), 117.0 (C-5), 118.5 (C-2),
121.6 (C-6), 127.9 (C-1), 146.7 (C-4), 147.8 (C-3),
1752 (C-8). LA L¥ude 5 ki A 507,
i 8 1Z 4 & W N 3,4-dihydroxyphenylacetic acid
methyl ester.

&Y 15: AR K. ESI-MS m/z: 487 [M—
H » 2 ¥ C3HyOs. 'H-NMR (600 MHz,
CsDsN) 0: 1.66 (3H, s, H-27), 1.42 (3H, s, H-29), 1.27
(3H, s, H-23), 1.12 (3H, d, J = 7.0 Hz, H-30), 1.11
(3H, s, H-26), 1.00 (3H, s, H-24), 0.91 (3H, s, H-25);
BC-NMR (150 MHz, CsDsN) 6: 43.3 (C-1), 66.5
(C-2), 79.8 (C-3), 39.2 (C-4), 49.2 (C-5), 19.0 (C-6),
33.9 (C-7), 41.0 (C-8), 48.1 (C-9), 39.1 (C-10), 24.5
(C-11), 128.4 (C-12), 140.4 (C-13), 42.6 (C-14), 29.8
(C-15), 26.8 (C-16), 48.7 (C-17), 55.0 (C-18), 73.1
(C-19), 42.8 (C-20), 27.5 (C-21), 38.9 (C-22), 29.7
(C-23), 22.7 (C-24), 17.2 (C-25), 17.7 (C-26), 25.0
(C-27), 181.1 (C-28), 27.4 (C-29), 17.0 (C-30). Ll L
HE 5 SRR B A — Y, Mo AN
euscophic acid.

&Y 16: HEK K. ESI-MS m/z: 487 [M—
H , 4 73K CyHiOs. 'H-NMR (600 MHz,
CsDsN) &: 5.64 (1H, s, H-12), 4.15 (1H, m, H-2b),
3.44 (1H, d, J = 9.3 Hz, H-3a), 3.11 (1H, s, H-18),
1.77 (3H, s, H-27), 1.50 (3H, s, H-29), 1.33 (3H, s,
H-23), 1.18 3H, d, J = 7.0 Hz, H-30), 1.17 3H, s,
H-26), 1.14 (3H, s, H-24), 1.08 (3H, s, H-25);
BC-NMR (150 MHz, CsDsN) &: 48.3 (C-1), 69.0
(C-2), 84.3 (C-3), 40.2 (C-4), 56.4 (C-5), 19.4 (C-6),
34.0 (C-7), 40.9 (C-8), 48.3 (C-9), 38.9 (C-10), 24.5
(C-11), 128.4 (C-12), 140.4 (C-13), 42.6 (C-14), 29.7
(C-15), 26.8 (C-16), 48.7 (C-17), 55.0 (C-18), 73.1
(C-19), 42.8 (C-20), 27.3 (C-21), 38.9 (C-22), 29.7
(C-23), 18.0 (C-24), 17.3 (C-25), 17.7 (C-26), 25.1
(C-27), 181.0 (C-28), 27.5 (C-29), 17.2 (C-30). Ll L
5 Sk RoE A — 8, Mo AN
tormentic acid.

A 17: AEKAK CHED ., ESI-MS m/z: 325
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[M—H], 273N Ci6H07. 'H-NMR (600 MHz,
MeOD) §: 7.13 (1H, d, J = 8.2 Hz, H-6), 6.87 (1H, s,
H-3), 6.77 (1H, d, J = 8.2 Hz, H-5), 6.00 (1H, m, H-8),
5.12 (1H, J = 19.4 Hz, H-9b), 5.08 (1H, J = 19.4 Hz,
H-9a), 491 (1H, J = 8.0 Hz, H-1'), 3.91 (1H, dd, J =
12.0, 1.8 Hz, H-6b"), 3.88 (3H, s, H-10), 3.74 (1H, dd,
J=11.3, 3.5 Hz, H-6a'), 3.45~3.35 (6H, m, H-2', 3,
4'.5' 7); BC-NMR (150 MHz, MeOD) 6: 150.8 (C-2),
146.3 (C-1), 139.0 (C-8), 136.5 (C-4), 122.1 (C-5),
118.3 (C-6), 115.9 (C-9), 114.2 (C-3), 103.1 (C-1'),
78.2 (C-3"), 77.83 (C-5'), 74.9 (C-2'), 71.4 (C-4), 62.5
(C-6"), 56.7 (C-10), 40.7 (C-7). LA EHIE 5 kiR iE
HA P, #ewE %A YN 2-methoxy-4-(2-
propenyl)-phenyl-O-B-D-glucopyranoside

B 18: 5 kT i (BSR40 « ESI-MS m/z:
283 [M—H], 2 TR A C¢H;0s. 'H-NMR (600
MHz, CsDsN) &: 13.21 (1H, s, OH), 7.90 (2H, m,
Ar-2H), 7.60 (3H, m, Ar-3H), 7.12 (1H, s, H-8), 6.66
(1H, s, H-3), 3.90 (3H, s, OCH3); "C-NMR (150
MHz, CsDsN) d: 1562 (C-2), 106.4 (C-3), 184.0
(C-4), 150.5 (C-5), 132.8 (C-6), 164.6 (C-7), 92.3
(C-8), 148.4 (C-9), 107.5 (C-10), 132.6 (C-1'),
127.4 (C-2), 130.1 (C-3"), 133.1 (C-4"), 130.1
(C-5"), 127.4 (C-6"), 57.2 (OCH3). LA %3k 5 ik
B I AP, MHE %L A YN negletein.

&P 19: BOEHIRES i (B . ESI-MS m/z:
183 [M—H] ", 4> T3 A CgHgOs. 'H-NMR (600 MHz,
CsDsN) 6: 7.55 (1H, s, H-6), 7.50 (1H, s, H-2), 3.80
(3H, s, -OCH3); >*C-NMR (150 MHz, CsDsN) 6: 170.0
(C-7), 149.4 (C-3), 146.9 (C-5), 141.5 (C-4), 123.1
(C-1), 113.2 (C-6), 106.5 (C-2), 56.6 (-OCH3). PA I %
5 SOk IRE S A — 50, W A A R
THR-3-F 3k

G 20: B AR (FFEE) . ESI-MS m/z: 275
[M—H], 213N C4H206. 'H-NMR (600 MHz,
CD;0D) 6: 9.65 (1H, s, CHO), 7.29 (1H, d, J = 8.6
Hz, H-5), 7.28 (1H, s, H-2), 6.91 (1H, d, J = 8.6 Hz,
H-4), 6.85 (1H, s, H-2'), 6.76 (1H, d, J = 8.2 Hz,
H-5), 6.73 (1H, d, J = 8.2 Hz, H-6), 5.19 (1H, s,
H-7); "“C-NMR (150 MHz, CD;0D) ¢: 193.2 (CHO),
153.6 (C-3), 147.0 (C-1), 146.5 (C-3"), 146.0 (C-4"),
131.0 (C-1'), 130.7 (C-6), 126.5 (C-5), 119.5 (C-6"),
116.2 (C-4), 115.8 (C-5"), 115.3 (C-2), 114.7 (C-2"),

104.8 (C-7). LA F3udE 5 CpkioE A -5, %
i e %W AWM caesalpiniaphenol D.

AW 21: AEERIRSE B (FREE . ESI-MS m/z:
153 [M—H]", % F 34 C;Hs04. 'H-NMR (600 MHz,
CD;0D) §: 7.24 (1H, d, J = 3.1 Hz, H-6), 6.92 (1H,
dd, J = 3.1, 8.9 Hz, H-4), 6.74 (1H, d, J = 8.9 Hz,
H-3); “C-NMR (150 MHz, CD;OD) ¢: 113.5 (C-1),
150.5 (C-2), 115.5 (C-3), 124.3 (C-4), 155.4 (C-5),
118.6 (C-6), 172.6 (C-7). LA LH¥E 5 CHkIkIE LA
— B, W AL AN 2,5- R IR R

&Y 22: oK (HEE . ESI-MS m/z: 137
[M—H], 213N CHgOs. 'H-NMR (600 MHz,
CsDsN) 6: 9.80 (1H, s, H-7), 7.39 (1H, s, H-2), 7.40
(1H, d, J = 7.9 Hz, H-6), 6.95 (1H, d, J = 7.9 Hz,
H-5); "C-NMR (150 MHz, CsDsN) &: 130.6 (C-1),
115.9 (C-2), 148.0 (C-3), 154.8 (C-4), 116.9 (C-5),
125.8 (C-6), 192.5 (C-7). VA _HdE 5 ClkikIE LA
— 50, R AL AN R LB

&Y 23: s (FEE . ESI-MS m/z: 182
[M—H], 2T CsHoNO4. 'H-NMR (600 MHz,
CD;0D) ¢: 2.66 (2H, dd, J = 2.0, 6.0 Hz, H-3'), 2.65
(2H, dd, J = 2.0, 6.0 Hz, H-3"), 1.95 (3H, s, H-4');
BC-NMR (150 MHz, CD;0D) &: 176.2 (C-3""), 174.5
(C-5), 174.3 (C-2), 140.9 (C-3), 140.2 (C-4), 33.0
(C-3"),20.3 (C-3"), 8.4 (C-4"). VL -%¥E 5 CikikiE
AP, W %A S0 isohematinic acid.

&) 24: TLERMAK (HFEE . ESI-MS m/z: 385
[M—H], 413N CioH305. 'H-NMR (600 MHz,
CD;0D) §: 1.50 (1H, dd, J = 12.0, 12.1 Hz, H-2ax),
2.11 (1H, ddd, J = 2.0, 4.0, 12.6 Hz, H-2eq), 4.35 (1H,
dddd, J = 3.9, 4.0, 11.3, 12.0 Hz, H-3ax), 1.48 (1H,
dd, J=11.3, 13.1 Hz, H-4ax), 2.36 (1H, ddd, J = 2.1,
4.0, 13.6 Hz, H-4eq), 5.86 (1H, s, H-8), 2.21 (3H, s,
H-10), 1.18 (3H, s, H-11), 1.41 (3H, s, H-12), 1.42
(3H, s, H-13), 4.47 (1H, d, J= 7.8 Hz, H-1"), 3.18 (1H,
dd, J = 7.8, 9.0 Hz, H-2"), 3.39 (1H, dd, J = 9.0, 9.0
Hz, H-3'), 3.29 (1H, overlapped, H-4"), 3.30 (1H,
overlapped, H-5'), 3.88 (1H, dd, J = 1.6, 11.9 Hz,
H-6'a), 3.70 (1H, dd, J = 5.2, 12.0 Hz, H-6'b);
BC-NMR (150 MHz, CD;OD) d: 37.1 (C-1), 48.1
(C-2), 72.5 (C-3), 46.6 (C-4), 72.4 (C-5), 120.1 (C-6),
211.5 (C-7), 101.2 (C-8), 200.9 (C-9), 26.6 (C-10),
32.2 (C-11), 29.4 (C-12), 30.8 (C-13), 102.6 (C-1"),
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75.2 (C-2"), 78.1 (C-3"), 71.6 (C-4"), 77.9 (C-5"), 62.7
(C-6") VA _EX¥m 5 ek 3 A — 507, Mo e %
WA N icariside B o
&Y 25: EHPRY) (FEE . ESI-MS m/z:
387 [M—H], 2+ F® N CioHypOg. 'H-NMR (600
MHz, CD;0D) ¢: 0.80 (3H, d, J = 6.8 Hz, H-13), 0.87
(3H, s, H-11), 1.04 (3H, s, H-12), 1.51 (1H, m, H-4a),
1.60 (1H, m, H-2a), 1.69 (1H, m, H-2b), 1.86 (1H, m,
H-4b), 2.14 (1H, m, H-5), 2.27 (3H, s, H-10), 3.56~
3.68 (5H, m, sugar-H), 3.98 (1H, m, H-3), 4.36 (1H, d,
J=17.8Hz H-1'), 6.34 (1H, d, J = 16.0 Hz, H-8), 6.88
(1H, d, J = 16.0 Hz, H-7); “C-NMR (150 MHz,
CD;0D) d: 16.5 (C-13), 25.1 (C-12), 25.9 (C-11), 27.4
(C-10), 35.3 (C-5), 37.8 (C-4), 40.9 (C-1), 42.4 (C-2),
62.8 (C-6), 71.7 (C-4"), 75.1 (C-2'), 75.4 (C-3), 77.9
(C-5"), 78.0 (C-3"), 79.0 (C-6), 102.7 (C-1'), 131.6 (C-8),
154.3 (C-7), 200.9 (C-9). LA EEGE 5 3ClikARoE SEA—
O™, B E %A S A dendranthemoside B
&) 26: LG (B . ESI-MS m/z: 177
[M—H], 273N CoH03. 'H-NMR (600 MHz,
MeOD) ¢: 7.61 (1H, d, J = 16.0 Hz, H-7), 7.45 (2H, d,
J = 8.6 Hz, H-2, 6), 6.80 (2H, d, J = 8.7 Hz, H-3, 5),
6.32 (1H, d, J = 15.9 Hz, H-8), 3.75 (3H, s, OCH3);
BC-NMR (150 MHz, MeOD) &: 169.8 (C-9), 161.3
(C-4), 146.6 (C-7), 131.1 (C-2, 6), 127.1 (C-1), 116.8
(C-3,5), 114.9 (C-8), 52.0 (OCH3). LA ¥t 5 kR
ERA—F, W A A 4-F R SE R .
&) 27: EEMAKR (FEE . ESI-MS m/z: 445
[M—H], 473N CHis011. 'H-NMR (600 MHz,
DMSO-d) d: 12.58 (1H, s, 5-OH), 8.71 (1H, s, 6-OH),
8.07 2H, m, H-2', 6'), 7.60 (3H, m, H-3'~5"), 7.05
(1H, s, H-3), 7.00 (1H, s, H-8), 5.52 (1H, s, H-5"),
523 (1H, d, J = 7.6 Hz, H-1"), 4.08~3.74 (4H, m,
sugar-H); "C-NMR (150 MHz, DMSO-d) J: 163.6
(C-2), 106.2 (C-3), 182.6 (C-4), 146.8 (C-5), 130.7
(C-6), 151.4 (C-7), 93.8 (C-8), 149.3 (C-9), 104.8
(C-10), 130.9 (C-1"), 126.4 (C-2, 6), 129.2 (C-3', 5),
132.1 (C-4"), 100.0 (C-1"), 72.9 (C-2"), 75.3 (C-3"),
71.4 (C-4"), 75.5 (C-5"), 170.2 (C-6"). LA F¥¥E 5
BRI AR — 2, e e AL SN S .
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