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one(16) ,BESRMR (17) ,FRILKFK (18) , KB H W EE(19) . ZRRW (1) LG 3.5 XF HEL 4il i A7 41 il £f:
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Chemical constituents of stems and leaves from Uncaria
rhynchophylla in Guizhou and their antitumor activities
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Abstract: Uncaria rhynchophylla contains large amount of alkaloids and abounds in natural resources, and has the
function of heat-clearing for calming liver and wind-calming for calming frightened. In order to make clear the material

basis of stems and leaves of U. rhynchophlla, in this paper, the chemical constituents of stems and leaves from U.
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rhynchophylla and their antitumor activities were studied. The extracts were isolated and purified by using silical gel,
Sephadex LH-20, semi-HPLC, and the structures of the compounds were identified by physicochemical property and
spectrum analysis. The antitumor activities of chemical constituents against K562, HEL cell lines were assessed by MTT
method. Seven compounds were isolated and identified from stems of U. rhynchophylla as 3, 4, 5-trimethoxyphenol (1) ,
scutellarin ( 2) , isohydrohydrogenine (3), dehydroramine (4), Vallesiachotamine (5), isorhynchophylline (6),
rhynchophylline (7). Twelve compounds were isolated and identified from leaves of U. rhynchophylla as octadecanol (8) ,
B-sitosterol (9) , tridecanoicacid (10) , 2-methyl-5, 7-dihydroxy-chroone-7-0-B8-D-glucopyranoside (11) , oleanolic acid
(12), quercetin (13), ivy aglycone (14), kaempferol (15), (6R, 9R )-9-hydroxymegastigman-4-en-3-one (16) ,
ursolic(17) , epicatechin (18), emodin methylether (19). The results of antitumor activities were as follows; (1)
Compounds 3 and 5 inhibited the activities of HEL cell lines, and ICy, values were 17.96 and 73.01 ug - mL";
Compound 5 inhibited the activities of K562 cell lines, and IC, values were 16.45 pg + mL", which indicate that some
compounds from stems of U. rhynchophylla have certain antitumor activities. (2) Compounds 1, 8 ,10 and 16 were
isolated from this plant for the first time. This study shed the scientific light on reasonable utilization and sustainable
development of plant resources.

Key words: Uncaria rhynchophylla, chemical constituents, isolation and purification, structure identification,

41 %

antitumor activity

B R, R0 OB H W 8 B ( Uncaria
rhynchophylla) . K M43 1 ( U. macropylla ) | 7 %4 B
(U. hirsute) A5 (U. sinensis ) 8¢ JC Wl A 44
(U. sessilifucus) B T 5415 59 ZE K%, H DA% 22 Bk
AN TR i1 406 o B8 BROBK | 5 XU L2 R | A2
ZE TR S RE IR (R 25 M 22 D125 2015) , H %
A TR E RS B HE MO B (X)) (R
T, 2017) , BIREME ST M Y IE #2542 —,
S ) ST PEEE R B RS VL T B A 30 24
Bl A R (R, 2014) o

PRI A o 18 o 28 BY A Ry 22 A A )
Je HIEAZE  ZE2E e 2k 2R K
B 25 %% (Wang & Sun, 2010; Zhang & Huang,
2020)  Hrb A Wrmsi 2 o £ i e A BT
i IRE AL S Y ]k — 2D 73 051 W 2k LA B 48 A 1 e
KW KIS (Cai et al., 2019) , Hi AR H 25 FHAL A
TR L, X TR AL E R >, T sk
— B TP R A, A B R A0 TR 2, AR SO X ) e R
Y FHFEROLZE AL 80 e TT T W10 AR SE, N
HERZEh ey SR 3 7 LA (B 1), 43 %
FEHN 3,4, 5- = AR (1) , KREER(2), 7%
S (3), = A B BET (4) , Vallesiachotamine
(5) ,BARETR(6) , AN THERR (7) o M AAJE A 1 v
BRI E] 12 MMEE Y, 30 e R B
(8),B-A i (9), = T HEiMR (10) , 2-methyl-5, 7-
dihydroxy-chromone-7-0-B-D-glucopyranoside (11) , 55
BURIR(12) MR (13) WA (14) 1058

iy (15), ( 6R, 9R ) -9-hydroxymegastigman-4-en-3-
one(16) ,BEARIL (17) , FRILAR K (18) , K EH
it (19), L&Y 1, 8,10,16 348 T KN ZHE Y
e AR, DU IR R AR G 3 S
X HEL 20 400 il £ IR, A 590 5 %) K562 4
ML RIPE R, AR T T TRk
Jo LAl A BI04 AR g M T R A KA B A
PRSI SR TR AR

1 #R5 7%

1.1 {LEEF041 44

1L 2% . INOVA-400 MHz #% % 2 4R D34 ( 28
Varian 23 7], WIPM-500 MHz %85 2E4R4 ( h R}
B s IUECF W B ST T ) , 600 MHz -5 42 1 24k
WA (S A 5w A A ), Waters 2545 15 0 AH
%A (3 H Waters 23 ]) |, 2 [E HP-5973 &I i %
{8, HP1100-MSD 7 3% it Bk F 4%, Sephadex LH-20
HBEWE (40 ~ 70 pm, FF0) JRSHL(IKA A FE]) %
F7%8 ( Corning ) 4 Jifl 1% 3% L ( NEST) , & % iff K 4
(Thermo 2~ F)) , A1 F524# ( Thermo 23 H) ) ,96 L
Br (NEST) , #8# T/E G ( Thermo 24 H] ) , 2 5] &
B4 (Zeiss A F]) , Fetal bovine serum ( Hyclone) ,
FERAE R (KA 23 7)), Milli-Q #8 4 /K A% ( Millipore
oAl K (Grant 22 F)) , DEME, 2 87 ik i8
(200~300 HA1300~400 H) ,#)ZZH it GF254
(0.20~0.25 pm) (F & #EFAL T T.) ) , Sephadex
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LH-20 (MERCK 2 #]) , fiGi &0 L ( BECKMAN 23
A, AL 8% FR 9 (NEST) , #8% T/E 4 ( Thermo 2
F)) B (Fischer) , B 048 (NEST) , 40 ffa 8% 5% 1L
(NEST) , = K (g il TAHRAFR) .

TR . B ST A ik (T 2 SE R A
AIRA ), Z e i bR ( Gene 24 F]) , Trypsin
(Gibico) , ML (H H R +55% %K ), MTT( Sigma) ,
MCI GEL CHP20P ( H A =Z54k2% /0 7))

PR S FHEEE N B RS (SN
H 27 B 2 ) A R 3 R L 8 B v 2 U
€ R 75 HEL ( Rubiaceae ) £ % J& ( Uncaria Schreb.)
E 1 ( Uncaria rhynchophylla) 825K K -

1.2 IRFN S5

TR BE I 25 15.0 ke, M3 6% J5 VR A 90%
() B (R 50 L) A M 42 e 3 Wk, & FF $2 L
VR, VR R AR TR A ok A ML R AR Y .
WREN 5% W Eh TR 7 il =, 1 DA 2 I8 s it
FVE AL ANV R T IR pH (I ZE pH=9; %
SIS ZEIC 4 W, A IFE A5 2 WOUE B ),
T2 200.0 g, WG ARE 200.0 g, filid
HEIRFE A, 60~80 H it 29K 350.0 ¢ MY kE
JEHERE , 22 300~400 H T2 2.0 kg B RERE I
AAEEN, B CED-HEE 100 : 1 — 0 : 1) HEF7Hp
JEVEIBE . BRI 43 297 800 mlL, 8 1 ¥k 4 1] 1
VR Rk 48 JE Y AL TR A (TLC) BT,
Sy LSS 24 40 78 AT T 1Y 95 B e Rk B
5% W TR 1) W 6 O, A IF A LR R 4y, — Sk 4y
9 Bt (Fr.l~ Fr.9), % Fr.2 B&(5.0 g) & MCI #
JEHT (B EE-7K 20 : 80 — 100 : 0) ¥EMEA K 6 Bt
Fr.2-1(505.2 mg) [ & 2 fef s Ak o J3E Ve i (A 9ih
fif-ZFRZWE10 : 1 —1: 1), 134654 1(6.0 mg)
H2(7.0 mg) o ¥ Fr.2-6(240.3 mg) FEATHEEE L5
A 3(5.0 mg) . ¥ Fr.2-5(1.3 ¢) #sr &
SRR AT 2 AT K1 i 45 v OB A (35 43 85 5 15
b4 4(3.2 mg) f15(6.0 mg) ., ¥ Fr.3(4.0 g) &
Sephadex LH-20 BERCAE (HEE-7K 12 1) (RERCAEHD
JEVEML(AWEE-LTR AR S + 1 — 2 1) il &,
P2 a > il £ = BOHRR oy BS, 15 B 6 (15.3
mg) 1 7(4.0 mg) ,

TR 7.5 ke, B3RS, FH 90% 1Y £ 1
(B 25 L) B4 e 3 Wk, A R SR U, 18R 2%
IR AR bR A WL G AR 9, K A5 2 1Y R
B IAGE & /KR A R AmiE SR T

IE TR A 3 W, PRI DSOS ), 0 0l 3 A5
A BER AR (5.0 @) , LR L EREBALIZE 291.0
g, IF TEEFRAT I8 330.0 g FREUEYHEM 22 2 TiE
ERAO IR (291.0 ) , JINATE & A HLE R, i H
FEO VR, FR 60~ 80 H MRERE 29K 500.0 g FEAE,
PR 300~400 HIRERR 2 3 kg FEATAEENT 03,
(AP -HEE100 : 1 — 0 1) PEATHE Ve, K
AR Ay 2970 800 mL, Uk F Mk 45, )2 €65 2 T
VAR oy A B 507 26 GRS 0 43 i 11
Bt (Fr.l~ Fr.11), 58 Fr.3 Bt (3.0 g) & MCI #
JEMT (I EE-K 20 = 80 —100 = 0) BB, Mok 6
Bt 8 Fr.3-1(820.1 mg) Bt A e A v d (A 7
k-2 TR ZTE 20 : 1— 5 : 1), 4 4% 8(20.0
mg) ,9(15.2 mg) . Fr.4 BL(6.0 g) 2 fik oo A3 46
PRI (k-2 B2 1R 100 < 1— 10 = 1), 360K
7 B (Fr.d-1~Fr.4-7), Fr.4-5(1.5 g) BE& ik A:
VER (k-2 TR 10 1) 154654 10(8.0
mg) ,11(5.0 mg) ., Hf Fr.4-7(602.4 mg) , £ F iz
LN BEW 12(6.1 mg) . Fr.6 Bt (5.0 ) &
R MRS A 6 B Uk E (A T k-2 R 2T S0 21—
10 : 1), 34k 9 B (Fr.6-1~Fr.6-9) . Fr.6-4(1.6
g) Bt % Sephadex LH-20 BEMZHE ( FHEE-E 51 : 1)
Ve, 15 25 13(6.3 mg), Fr.6-9( 803.2
mg) Bt 4 Sephadex LH-20 % & #1 ( H BE-S4 5
1s 1) PR, J5 4 S RO AR 6l & o 85, 18t &
14(6.3 mg) .15(6.2 mg) 1 16(3.0 mg) , Fr.7 B
(6.0 g) 2 MCI AEZHT (H EE-7K 30 + 70— 100 : 0)
J& , PR B S RE R AR R VR (A -2 TR &
fik 20 : 1— 0 : 1) Fll Sephadex LH-20 % HE (50%
FH ) 3 83 DL Sl il 4 s oA 2 8 18k &6 17
(25.1 mg) . 18(20.3 mg) .19(8.2 mg) ,
1.3 HIpHEE e

K MTT 3230 72 460 i 25 | i Ak & 4 % A
L7 240 Ak K562 (HEL 9 345 4 ) V5 F . 3% JH %k
BOUWAN A, 325 FH 10% /NAF I35 1) RPMI1640 15 77 3
B 40 A B i, 42 Rl T 96 LR, 4 4 L 41 i
8 0001, % 96 FLHLE T 5% CO,Bi 34, i,
Fr 20 50 423 PR A K AR AR A ) DMSO Tic
BS ASvie BERR B Y B SR FH M BE R S5 A2 B
B[ 25 25, K A el , A AT S -9 DR g T A A R
FERREE . BT B S5 AR FH 0.25% DMSO 1135 57
BB S ANEAL, e, 55 48 hy B0k
B EISWL A S mg - mLMTT Rg853R58, 7637 C,
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Chemical structures of compounds 1-19

Fig. 1

5% COMFAPIET 4 h, HUL 96 L, 3% -
T, A DMSO, 18 & 7 R 37 C kb, 2 H B
RN, FEEFRIL 490 nm &b, 31 OD fH, 4
AR (%) = (L5 OD-25 HXF 4] 0D )/
(Xt R 2 OD - 25 4 %t BB 40 OD) x 100; ) i &
(%)= 100% — 40}l 77 % 3 (%) 5 2 B ) W B2
1Cqy =gt =090 S R (e R /AR 4

FREE ) BOR B ; Xm 3878 e RV BE X B0 fEL; X P 3R
IR TE A AR Z 0

2 HER 54

2.1 ZEHEE
k&Y 1. HELER B A, ESI-MS m/z:
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207 [M + Na]", '"H-NMR (500 MHz, CDCl;) §,:
6.09(2H, s, H-2, 6), 3.81(6H, s, 3, 5-OCH,) ,
3.78 (3H, s, 4-OCH,). "C-NMR ( 125 MHz,
CDCl,) 8.: 153.8(C-3, 5), 152.3(C-1), 131.9
(C-4), 92.9(C-2, 6), 61.1(4-0CH,), 56.0(3,
5-0CH;) . i %48 5 SCHK ( DE Oliveira et al.,
2014) X HEEAR — M e ixfb G m 3,4,5-—
FH AR R 8

&Y 2. HEKIAK, ESI-MS m/z; 215 [M +
Na]*, '"H-NMR (500 MHz, CDCl,) &,: 7.60( 1H,
d,J=9.5 Hz, H4), 6.92(1H, s, H-5), 6.85
(1H, s, H-8), 6.27(1H, d,J= 9.5 Hz, H-3),
3.96 (3H, s, 6-OCH,), "“C-NMR ( 125 MHz,
CDCl,) 8.: 161.5(C-2), 149.7(C-6, 9), 144.0
(C-7), 143.3(C-4), 113.4(C-5), 111.5(C-3),
107.5(C-10), 103.2(C-8), 56.4(6-0OCH,) , Ll |
B 5 SCHk (Ma et al., 2009) % B8 BEA — 5 %
ERUEVNAEER,

a3, ek, LI fb s i@, 2
PR R, ESI-MS m/z: 383 [M + H]*, '"H-NMR
(400 MHz, CDCl,) &,,: 8.44(1H, s, 1-NH) , 7.47
(1H, d,J=7.3 Hz, H-9), 7.28(1H, s, H-17),
7.17(1H, m, H-11), 7.05(1H, t, J=7.1 Hz, H-
10), 6.89(1H, d,/=7.7 Hz, H-12), 5.52(1H,
m, H-19), 4.94(2H, m, H-18), 3.70(3H, s,
OCH,), 3.58(3H, s, COOCH,), 3.31(1H, m,
H-3), 3.21(1H, d, J=10.9 Hz, H-15), 2.07 ~
1.97(2H, m, H-6a,6),1.08(1H, d,J= 11.4 Hz,
H-14a), “C-NMR (125 MHz, CDClL,) &.: 184.3
(C-2), 170.8 (C-22), 162.0 ( C-17), 142.5
(C-19), 142.1 (C-13), 136.4 (C-8), 130.0
(C-11), 127.7 (C-9), 124.9 (C-10), 117.9
(C-18), 114.5(C-16), 111.8(C-12), 74.6 (C-
3), 63.8(C-21), 61.2(C-OCH;), 59.3(C-7),
56.5(C-5), 53.5(C-COOCH,), 45.0 (C-20),
40.1 (C-15), 38.0 (C-6), 32.1 (C-14), LI %%
P55 SCHk (Kim et al., 2011) % FEEA — 3, Sl
FEZAE YN T K S R

LG5 4, AERBA, DAL 8 B 6, 2
PR, ESI-MS m/z: 383 [M + H]", 'H-NMR
(400 MHz, CDCl,) §,,: 8.20(1H, s, 1-NH) , 7.27
(1H, s, H-17), 7.23(1H, d,/=2.8 Hz, H-9),
7.04(1H, t,J=7.6 Hz, H-10), 6.87(1H, d,J=

7.7 Hz, H-12), 5.51(1H, m, H-19), 4.99~4.85
(2H, m, H-18), 3.73(3H, s, OCH,), 3.62(3H,
s, COOCH,), 3.39(1H, t,/=6.8 Hz, H-3), 3.28
(1H, dd,J=10.8, 4.0 Hz, H-15), 3.00( 1H, m,
H-20), 2.07 ~1.98 (2H, m, H-6a, 6b), 1.90
(1H, m, H-14b), 1.24(1H, t,J=7.2 Hz, H-
14a). “C-NMR ( 150 MHz, CDCl,) &.: 181.2
(C-2), 159.7 (C-17), 140.8 (C-19), 139.5
(C-13), 133.7 (C-8), 127.9 (C-11), 123.3
(C-9), 122.6 (C-10), 115.4 (C-18), 111.6
(C-16), 109. 3 (C-12), 75.0 (C-3), 58.7
(C-OCH;), 56.6 (C-7), 54.8 (C-5), 51.2
(C-COOCH,), 42.6 (C-20), 34.7 (C-6), 28.8
(C-14) . DL %cHE 5 SCHk ( Chen et al., 2009) X
PR — B0 WO 8 b B W o 25 S S T

EEY S, BEOR R, IR 640 B 0, 5 FH
P2 v, ESI-MS m/z: 373 [M+Na]", '"H-NMR
(400 MHz, CDCl,) 8,: 9.38(1H, s, H-21), 8.02
(1H, s, H-1), 7.68(1H, s, H-17), 7.49(1H, d,
J=7.7 Hz, H-10), 7.31(1H, d,J=7.9 Hz, H-
11), 7.20~7.09(2H, m, H-9, 12), 6.68(1H, q,
J=7.3 Hz, H-19), 4.48(1H, d,J=11.5 Hz, H-
3), 4.02(1H, d,J=4.9 Hz, H-15), 3.65(3H, s,
OCH,), 2.93(1H, m, H-6a), 2.82(1H, d, H-
6B), 2.17(1H, d, H-14a), 2.10(3H, d,J=7.5
Hz, H-18), 1.93(1H, m, H-14B) ., "“C-NMR (100
MHz, CDCL,) 8.:195.9 (C-21), 168.3 (C-228),
152.9 (C-19), 147.4 (C-17), 146.4 (C-16),
136.2 (C-13),132.4 (C-2), 126.8 (C-8), 122.1
(C-9), 119.8 (C-12), 118.1 (C-10), 111.0
(C-10), 108.4 (C-7), 94.1 (C-20), 51.1 (C-5),
50.7 (OCH,), 49.3 (C-3), 34.1 (C-14), 28.3
(C-15), 22.0 (C-6), 15.1(q, C-18), LI I %¥
55 CHk (PR R A, 2014) Xf IR L AR — 3 i
1ZAL B W) Vallesiachotamine

EEY 6. HEM AR, IR 54 B 0, 5
PR, ESI-MS m/z: 393 [M + Nal]*, '"H NMR
(400 MHz, CDCl,) &,: 8.23(1H, s, NH-1), 7.46
(1H, s, H-9), 7.18(1H, td,J=7.7, 1.2 Hz, H-
11), 7.04(1H, t,J=6.1 Hz, H-10), 6.87(1H, d,
J= 7.7 Hz, H-5a), 3.35(1H, dd,J= 10.8, 3.6
Hz, H-12b), 3.30(1H, dd,J= 8.4, 1.5 Hz, H-
5b), 0.83(1H, t,/=7.1 Hz, H-18), "“C-NMR
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(100 MHz, CDCl,) 6.: 134.0 (C-8), 109.2
(C-12), 72.4 (C-3), 58.2 (C-21), 56.8 (C-7),
35.5 (C-6), i E&E 5 3CH (Chou et al., 2009)
X BEFEA — 250, O 8 A B W R S

&Y T, AR, LI B, 2
P/ i, ESI-MS m/z: 385 [M + H]",' H-NMR
(400 MHz, CDCl;) 8,,: 8.46(1H, s, NH-1) , 7.27
(1H, s, H-9), 7.17(1H, d,J=7.7 Hz, H-11),
7.04(1H, t,J=7.5 Hz, H-10), 6.90(1H, d,J=
7.4 Hz, H-12), 3.72(3H, s, OCH,), 3.62(3H,
s, COOCH,), 2.44(1H, dd,J=17.1, 8.4 Hz, H-
5a), 2.02(1H, dd,J=12.6, 7.1Hz, H-6a), 1.66
(1H, t,/=10.4 Hz, H-21a), 0.82(3H, t, J =
7.2Hz, H-18), “C-NMR (100 MHz, CDCIl,) §.:
181.5 (C-2), 159.8 (C-17), 140.9 (C-13),
133.8 (C-8),127.7 (C-11), 123.1 (C-10), 109.3
(C-12), 58.2 (C-21), 56.0 (C-7), 55.0 (C-5),
37.8 (C-15), 34.8 (C-6), 31.9 (C-14), 24.2
(C-19), 11.3 (C-18) ., VA L% 5 SCHik ( 9% %
&, 1995) W HREE A — B i E A B Yo B
R

&Y 8. M @ kIR 45 &' H-NMR (600
MHz, CDCl,) 6,: 3.64(2H, dd,/=11.2, 6.4 Hz,
CH,O0H), 1.56(2H, m, CH,CH,0H), 1.27(50H,
m), 0.88(3H, t,/=7.0 Hz, CH,), "C-NMR( 150
MHz, CDCl,) 8.: 63.1 (C-1), 32.8 (C-2), 31.9
(C-26), 29.7 (C-3,25), 25.7 (C-3), 22.7
(C-27), 14.1 (C-28), VI _LEUHE 5 SCHk (9% 55
R EE, 2011) X IRIEAR — 20, B ez &Y H
i AT T

&Y 9. LA, ESI-MS: m/z 415 [M +
H]*,'H-NMR (500 MHz, CDCl,) §,: 5.40 (1H,
d,J=2.1 Hz, H-6), 3.57(1H, m, H-3), 1.06
(3H, s, H-19), 0.97(3H, d,J= 6.2Hz,H-21),
0.73(3H, s, H-18). "C-NMR (125 MHz, CDCI,)
8.: 140.8 (C-5), 121.7 (C-6), 71.8 (C-3), 56.1
(C-14), 56. 1 (C-17), 50. 1 (C-9), 42.3
(C-4, 13), 39.8 (C-12), 37.3 (C-1), 36.5
(C-10), 36.1 (C-20), 34.0 (C-22), 32.0 (C-7),
31.7 (C-8), 29.7 (C-2), 29.2 (C-25), 28.2
(C-16), 26. 1 (C-23), 24.3 (C-15), 23.1
(C-28), 21.1 (C-11), 19.8 (C-19), 19. 4
(C-27), 19.0 (C-26), 18.8 (C-21), 12.0

(C-18, 29), DA % 55 Sk (fa BESE, 2021) X}
WA — 30, WO e iz & B-5 S B

AW 10, [ 6 I8 EE 1K, H-NMR (500
MHz, CDCl,) &,: 2.39 (2H, t,J=7.3Hz, 29-
CH,), 1.65(2H , m,/= 4.8 Hz, 28-CH,), 1.30
(52H , s, 2-27-CH,), 0.93(3H, t, J= 6.3 Hz,
-CH,), “C-NMR (125 MHz, CDCl,) &.: 33.8
(C-2), 31.6 (C-3), 29.7 (C-4-27), 24.7
(C-28), 22.7 (C-29), 14.1 (C-30), VI F& 5
SCHR (FRE e AR 2016) X IR FE AR —F B
G =R

& 11, AGER ., ESI-MS m/z: 353 [M -
H]™, '"H-NMR (500 MHz, DMSO-d,) &.: 12.86
(1H, s, 5-OH), 6.68(1H, d,J=1.4 Hz, H-8),
6.45(1H, d,J=1.4 Hz, H-6), 6.29(1H, s, H-
3), 5.11(1H, d,J=5.1 Hz, H-1"), 2.42(3H, s,
CH,) . “C-NMR (125 MHz, DMSO-d,) &.: 182.5
(C-4), 168.9 (C-9), 163.3 (C-7), 161.6 (C-5),
157.9 (C-2), 108.8 (C-3), 105.5 (C-10), 99.9
(C-6), 94.9 (C-8), 77.6 (C-3"), 76.8 (C-5"),
73.5 (C-2"), 70.0 (C-4"), 61.0 (C-6"), UL %k
P55 SCHk (FF A R, 2010) X RS AR — 2L,
W % %tk & W N 2-methyl-5, 7-dihydroxy-
chromone-7-0-8-D-glucopyranoside,

&Y 12, HEOBER, ESI-MS m/z; 455 [ M -
H]~, 'H-NMR (600 MHz, CDCl,) &,: 5.30(1H,
t,J=3.5 Hz, H-12), 3.24(1H, dd,J=11.3, 4.2
Hz, H-3), 2.84 (1H, dd, J=13.8, 4.2 Hz, H-
18), 1.15(3H, s), 1.01(3H, s), 0.95(3H, s),
0.93(3H, s), 0.92(3H, s), 0.79(3H, s), 0.77
(3H, s), "C-NMR (150 MHz, CDCl,) §.: 183.2
(C-28), 143.6 (C-13), 122.6 (C-12), 79.1
(C-3), 55.2 (C-5), 47.6 (C-9), 46.5 (C-17),
45.9 (C-19), 41.6 (C-14), 41.0 (C-18), 39.3
(C-8), 38.8 (C-4), 38.4 (C-1), 37.1 (C-10),
33.8 (C-21), 33.1 (C-7), 32.6 (C-22), 32.4
(C-29), 30.7 (C-20), 28.1 (C-23), 27.7
(C-15), 27.2 (C-2), 26.0 (C-27), 23.6 (C-11),
23.4 (C-30), 22.9 (C-16), 18.3 (C-6), 17.1
(C-26), 15.6 (C-24), 15.3 (C-25), VI FEES
SCHR (R AR A ES R T, 2010) X BESEAR — 3, )
YEZAE Y N FTHORIR

&P 13, EOB A, ESI-MS m/z; 301 [M -
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H] , '"H-NMR(600 MHz, MeOD) &8,: 7.75(1H ,
d,J=2.1 Hz, H-2'), 7.65(1H, dd,J=8.5, 2.2
Hz, H-6"), 6.90(1H, d,J=8.5 Hz, H-5"), 6.41
(1H, d, 2.1 Hz, H-8), 6.19(1H, d,J=2.1 He,
H-6), “C-NMR ( 150 MHz, MeOD) §&.: 175.9
(C-4), 164.2 (C-7), 161.1 (C-5), 156.8 (C-9),
147.4 (C-2), 146.6 (C-4"), 144.8 (C-2"), 135.8
(C-3), 122.7 (C-1"), 120.27 (C-6"), 114.82
(C-5"), 114.59 (C-2"), 103.11 (C-10), 97.83
(C-6), 93.01 (C-8), WA F¥¥E 5 XMk (i =,
2003 ) Xf BREEA— 3 B e AL B Y i &R

& 14, HEK A, ESI-MS m/z: 471 [M -
H], "H-NMR (600 MHz, DMSO-d,) 6,: 4.17
(1H, d,J=4.9 Hz, H-3), 3.07(1H, dd,J=10.3,
3.4 Hz, H-3), 2.74(1H, dd,J=13.8, 4.1 Hz, H-
18), 1.10(3H, s, Me), 0.72(3H, s, Me), 0.53
(3H, s, Me), "C-NMR(150 MHz, DMSO-d,) §.:
179.1 (C-28), 144.3 (C-13), 122.0 (C-12),
70.7 (C-3), 64.9 (C-23), 47.6 (C-5), 46.8
(C-9), 45.9 (C-19), 42.3 (C-14), 41.8 (C-18),
41.3 (C-4), 38.4 (C-1), 36.8 (C-10), 33.8
(C-21), 33.3 (C-29), 32.6 (C-7), 32.5(C-22),
30.9 (C-20), 27.7 (C-15), 26.1 (C-2), 23.9
(C-30), 23.4 (C-16), 23.1 (C-11), 17.9 (C-6) ,
17.4 (C-26), 16.0 (C-25), 13.1 (C-24) . VI %k
P85 SCHk (R /NS5, 2001 ) X PR REA — 2 il %
EZAEY N EF T IT,

&5, HEMA, ESI-MS m/z; 285 [M -
H] ", '"H-NMR (600 MHz, MeOD) &,:8.10(2H,
d,J=8.9 Hz, H-2',6"), 6.92(2H, d,J=8.9 Hz,
H-3',5'), 6.41(1H, d,J=2.1 Hz, H-8), 6.20
(1H, d,J=2.1 Hz, H-6). “C-NMR (150 MHz,
MeOD) 6.:176.0 (C-4), 164.2 (C-7), 161.1
(C-9), 159.2 (C-4"), 156.9 (C-5), 146.6
(C-2), 135.7 (C-3), 129.3 (C-2",6"), 122.3
(C-1'), 114.9 (C-2), 103.1 (C-10), 97.9
(C-6), 93.1 (C-8) . LA L%t 5 SCiik (X124 345,
2003 ) Xf BREEA — 3, i s e iz S oL 2

k&Y 16, A @ E K, ESI-MS m/z. 247
[M + Na]*, "H-NMR(600 MHz, MeOD) &, : 5.84
(1H, s, H-1), 3.72(1H, dd,J=12.3, 6.2 Hz, H-
9),2.48(1H, d,J=17.4 Hz, H-4a), 2.07(3H,
d,J= 1.1 Hz, H-13), 2.03(1H, d,J=14.4 Hz, H-

4b), 1.98(1H, m, H-6), 1.94(1H, m, H-7a),
1.55(2H, m, H-8), 1.46(1H, m, H-7b), 1.19
(3H, d,J=6.2Hz, H-10), 1.12(3H, s, H-11),
1.05(3H, s, H-12), “"C-NMR (150 MHz, MeOD)
8.: 200.8 (C-3), 168.3 (C-5), 124.0 (C-4),
67.2 (C-2), 51.0 (C-6), 46.7 (C-2), 38.4
(C-8), 35.9 (C-1), 27.6 (C-12), 26.1 (C-11),
25.8 (C-7), 23.5 (C-13), 22.2 (C-10), VA %K
P& 5 SCHK (Wang et al., 2018) X HRFEA—34, H L
EZLEY R (6R, 9R)-9-hydroxymegastigman-4-
en-3-one,

EW1T. HEOK A, ESI-MS m/z: 455 [M -
H]™, '"H-NMR (600 MHz, DMSO-d,) §,: 5.27
(1H, s, H-12), 3.08 (1H, dd,J=11.7, 4.2 Hz,
H-3), 2.22(1H, d,/=10.9 Hz, H-18), "C-NMR
(150 MHz, DMSO-d,) 8.: 138.9 (C-13), 127.25
(C-12), 80.1 (C-3), 57.0 (C-5), 54.4 (C-18),
43.7 (C-9, 7), 40.7 (C-14), 40.6 (C-8), 40.4
(C-4), 39.9 (C-19), 38.2 (C-1), 31.8 (C-7),
30.7 (C-21), 29.2 (C-10), 28.5 (C-15, 23),
25.4 (C-2), 24.3 (C-16), 24.1 (C-11), 21.6
(C-30), 19.1 (C-6), 17.6 (C-26), 17.4 (C-29),
DL B 5 SR (BEAME AE, 2004 ) X BRFE A — 3,
WO B A B o RE R

EEY18, HERAR, ESI-MS m/z: 289 [ M -
H]~, '"H-NMR (600 MHz, MeOD) §,: 6.97 (1H,
d,J=1.5 Hz, H-2'), 6.80(1H, dd,J=8.1, 1.5
Hz, H-5'), 6.76(1H, d,/=8.1 Hz, H -6") , 5.94
(1H, d,J=2.2 Hz, H-8), 5.92(1H, d,J=2.2
Hz, H-6), 4.18(1H, s, H-3), 2.86(1H, dd,J=
16.7, 4.4 Hz, H-4), 2.74(1H, dd,J=16.7, 2.4
Hz, H-4),"”C- NMR (150 MHz, CDCl,) §.. 158.0
(C-5), 157. 6 (C-7), 157. 4 (C-9), 145.9
(C-3"), 145.7 (C-4"), 132.3 (C-1"), 119. 4
(C-6'), 115.8 (C-2"), 115.3 (C-5"), 100. 1
(C-10), 96.4 (C-6), 95.9 (C-8), 79.9 (C-2),
67.5 (C-3), 29.2 (C-4) . DL ¥ 5 S0k (&
FHE, 2015) X REEEAR — 30 i e iz &Y 3R
ILER,

&Y 19. B A K, ESI-MS m/z: 283
[M-H]", "H-NMR (600 MHz, CDCL,) §,: 12.32
(1H, s, 8-OH) , 12.13(1H, s, 1-OH) , 7.64(1H,
s, H4), 7.38(1H, d, J=2.4 Hz, H-5), 7.10
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(1H, s, H-2), 6.70(1H, d, J=2.3 Hz, H-7),
3.96 (3H, s, OCH,), 2.47 (3H, s, CH,).
BC-NMR ( 150 MHz, CDCl,) &.: 190.8 (C-9),
182.0 (C-10), 166.5 (C-1), 165.2 (C-8), 162.5

(C-3), 148.4 (C-6), 135.2 (C-4a), 133.2
(C-10a), 124.5 (C-7), 121.3 (C-5), 113.7
(C-9a), 110.3 (C-8a), 108.2 (C-2), 106.8

(C-4),56.1(0CH,) , 22.2(CH,) ., U %53
fik ( Huang et al., 2016 ) X} BEFEAR — 2 | % @ iz 1k
G R K 2
2.2 MpEIEM IR

A 3 F1 S XN I 40 il HEL K562 (1)
UMb IR MRS s g gk 1 fron, g5 R, 1k
AW 3 X LR 40 i HEL 75 %58 3% i 40 78
HACME K9 17.96 wg - mL™, SR RF AP 1% 40 i
K562 A M, fb& % 5 %A I 40 Mg
K562 Bl /e FH#58 , 1C,, [ 4 16.45 pg - mL™,
PN IS 240 i HEL 58735 A3 8055 0 4m i 1

£ 1 LEYAMFHAEE HEL K562 HIiE5EINH{E R
Table 1

Inhibitory effects of compounds on proliferation

of leukemia cell line HEL, K562

et 1Cso(pg + mL")
Compound HEL K562
3 17.96+2.78 —
5 73.01£3.35 16.45+3.15
BT & Adriacin 6.64+0.98 3.79+0.82
K BB Leurocristine 5.97+0.94 4.28+0.99
SAZBE Paclitaxel 10.89+1.35 5.65+0.84
5-FR B IE 5-fluorouracil 13.98+2.50 8.49+1.21
JI%A Cisplatin 7.9020.85 9.47+2.12

H . —FR AR B Z A S Y BA T,
Note: — indicates that the compound was not detected to be

active.
3 WikE4E#®

SN D v DY O 24 b Y X 2,
Y ) e BB A A R A B AL T R T A R A v
LTI 25 BT IR, Bt N M T8 Ml 25 14 4 e 2 L b
T A E B2, B AR B R A 2R i B 25 R H
e A 2GR ) LB, BRI e B R

ST W, B AR 25 AR i Ak o 5 2
FHARAS B 43 AR, A8 41 i 9 F B HPLC 2 T
A 7 ) il AN [) 243 0 A7 40 TR R S A R e )
i TR SR AR B 5T 0 4 g IR 2 R A 2R
FHEAT Ak 2 143 1 43 25 2l Ak, b 43 2575 3]
19 MG, 18 FIRERE | s S5 P v B R AT T 45
Fysese  Hoh fb&9 1, 8, 10, 16 ¥ & IR
FEAEY R oy BR8], [FIE, SR MTT X066 9
3 FS HEAT T B s 6 v Ok, S A5 R Bon L 1k
AW 3 XA 40 HEL 75 %550 09 30 6 7F
HIC, fE N 17.96 pg - mL™" | ARG HXF A 155 40
Ml K562 J-JCim il 4E . fLE ¥ 5 X H il 40
Jif K562 (14410 il 4F FH 8 5, IC,, {H 0 16.45 pg -
mL™" 5 IR 40 i HEL B 855 4 i 4 1
JUEARA Y 3 S XN E LGS 40 bR K562 A
HEL 2 49 200 16 (%) 38 2 40 1 4 FH Eb BH 1 o) i 55 42
Mt BATRE K AR A AR 5 -5 IR W Y 0
YRR S (AN — B 3R B, S v A= W i 25 1k
B EA BRI E, R S R A Wk e A
Y1) 3 B LA 3t A O 1 A L J

SE k.
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