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Study on Flavonoids from Daphne pedunculata
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(1. School of Pharmaceutical Science and Yunnan Key Laboratory of Pharmacology of Natural Products, Kunming
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ABSTRACT: Objective To study the flavonoids from Daphne pedunculata H. F. Zhou ex C. Y. Chang. Methods The
compounds were isolated and purified by silica gel column chromatography, Sephadex LH-20 gel column chromatography and
semi—HPLC, and their structures were elucidated by NMR and mass spectrometry. Results 21 flavonoids were isolated from
the 95% ethanol extract of Daphne pedunculata, including 12 biflavones. They were identified as isochamaejasmin (1),
neocohamaejasmin A (2), neocohamaejasmin B (3), wikstrol B (4), daphnodorin D, (5), wikstrol A (6), genikwanol A (7),
daphnodorin B (8), wikstaiwanone B (9), wikstaiwanone A (10), daphnodorin G (11), apigenin (12), luteolin (13), genkwanin
(14), astragalin  (15), apigenin =7 =0 —glucoside (16), kaempferol (17), luteolin =7 -0 —glucoside (18), acacetin (19),
daphnodorin F (20), 5—methoxy—apigenin-7-0-B-D-glucoside (21). Conclusion Among the 21 flavonoid compounds isolated
from the 95% ethanol extract of Daphne pedunculata, except compounds 12~14, the others were isolated from Daphne
pedunculata for the first time. The research results enrich the chemical diversity of flavonoids in Daphne pedunculata, and
provide an important foundation and scientific basis for its in—depth research and utilization.
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KA 5 7 (Daphne pedunculata H. F. Zhou ex C.
Y. Chang) 3 & Bt 5 & 5 4k B HEA, B2 AR
FREZmMARET GohH), &K 380 KMHIHK
M, B TR P RSO, A6 T YR A, LA AR A
P4y ] A O B (1, JELA) B £ 2 ik, T (3o o v 4R
5K K N A JERHY, F A B A B AR AT T
LA L BT I & BT 2y e 32 B 4
H RTA SCHERIRIE 2286 50 2 100 D2, B
FAEYEA BEVEYEM, 0 o- AR D
il PER BTG B (human immunodeficiency virus,
HIV ) 36 P 0 T8 B SR PR e b v 1O e
P 1% 386 45 M 995 2 ( Respiratory syncytial virus, RSV)
PEMAE ORI OC TR AR A rp i 28 4k & W F 9T 4R
EAXTE A, SR T VR ARFSYE 2 Fe 76 B B A 8 5 v
B LY, AR SOR 2 R a3 43 8 05 1R
Wi Ik, o B 21 AR, 50 SR
R HMER A2) HIRER B(3) SE/HME
B(4). B & D,(5). 38 LM A(6) . genikwanol
A(7) it 75 ¥ 45¢ B(8) .wikstaiwanone B(9) wikstai—
wanone A(10) Fi & # ke G(11) JFRE (12) ARHE
F(13) S FE (14) E WA (15) 7K E-T-0-1
ERET (16) 111 25 /)y (17) A BR B4 (18) I B &
(19) Fi ke F(20) . 5-H A E- R E-7-0-6-D-
HIAGHETY (21) o WKAEHG B 95% L B4R Uy b 43 15
B3] 21 NS h, AdE 12 DXE RS
Y BRI A 12~14 b AR 358 B RO A 4 B 7 v
Iy EARE] ZMPIEAE R T KA B A AR B Y
Pl 2R I R AT B A 4 4 3 22 1) S A
FIBR2EARAE
1 EFES5HR

KA F bR A5 (10.0 kg) T 2020 4 7 H R H
B ICH B R VDL, iy B T R A b T A
FE L AR (B A5 . ZF20200703 ) BRAF T 2524 B
BB KIRL Y 25 TR i SR %

LC-5510 # o Hr2l il £ HPLC A (AL AR P 4
H1),Zorbax SB-C18 {4 i L (Agilent 23 7], £ [H ,4.6
mm x 250 mm,5 pm),SunFire C18 2 AH i 4 (Wa—
ters 2], 5 [H ) ; AVANCE 11T HD 600 M #8 5 4% g4t
PR TEAL (Bruker 23 A, 3& [E ) ; TMS (U FH L ik g ) oy
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Db 5 A 3 Ak (200~300 F ) | 982 (2033 16 AR Rk
M (F i AL T 477 ) s RP-C18 U AHAE I ( H A%
YMC A 7457 ) ; Sephadex LH-20( Healthcare 23 74
725 AN 10 %RRER- 2 B T

2 BR5HE

K AR T4 bk 10.0 kg, BHE, 8 95% L T
BEHREL 4 (24 WIR) ARBUR A I W 4R K B, 15
FEIRE 940 ¢, KR E I 4 WEKAMIRLIIK (95%
LT B BE IR L M S R AGEH 403 g, HKIRH
AU ST SR CBR OE T B, W8 DS 4
A% A-D 4 DAL, W C R (LR L EEHRAL)
140.0 g, PAEEZ (200~300 HOLL 121 $EFE, DUt -
ZPRZTE(100:1,50:1,10:1,8:1,6:1,5:1,4:1,
3:1,2:1,1:1,1:2,1:5,1:10,0: 1) R shAH#EA 7S
JEBE ML, TLC A6 & I AH W) 3t 43 5 45 3] Fr.1~6 3£ 6
MBS

Fr.l #07 (1.8 g) 28 A ODS A a3k L -7k
(50:50—100:0,v/v) BEEEVEML, 285 Sephadex
LH-20 HERE 6155 25, 13 214k G54 4(16.4 mg) .2(9.7
mg) A1 1(10.9 mg).

Fr.2 #47 (1.7 g) 28 A ODS A €435 DL H -7k
(45:55—100: 0, v/v ) B B YE i 45 Fr.2-1(0.2 g) Fr.
2-2(0.8 g) .Fr.2-3(0.1 g)3 414>, Fr.2-1 #B17(0.2
o) G RE A i o, AT - EE(50: 110 1,v/v)
B Bk G  Sephadex LH-20 43 & 4l {151k &4 7
(14.7 mg) .8(7.8 mg) 1 9(16.1 mg), Fr.2-2 #BAL
(0.8 g) ZJ2 % Sephadex LH-20 BEJR (03 . 2Kl %
HPLC (50%~75% F BE/7K , 2 mLL/min )6 BE 36, 16
i} ] 8.5.15.0 min A7 B EIL 44 3 (8.1 mg) .5
(5.4 mg). Fr.2-3(0.1 g)Z& 2 AH ODS A (a3 LA H -
7K (50 :50—100: 0, v/v ) B BEPEE ) Sephadex LH-20
SYEEEMEAY 11(8.5 mg) 12(7.1 mg).

Fr.d #07 (1.3 )28 AH ODS A a3 LA -k
(45:55—100:0,v/v) BREVEBAGH] Fr4a-1 (0.2 g) .
Fr.4-2(0.9 )iy Fr.d-1 307002 o) ZRERA:
CRESr S M- LR LR (81 120 1,v/v)PEE,
Sephadex LH-20 73 &5 4lifl , *F: 4 HPLC(50%~75%
/7K, 2 mL/min) BEEZVEME, VeI 15.6.25.0
min [ 735 15 B L &%) 15 (8.6 mg) .16 (5.4 mg)
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6(10.0 mg), Fr.4-2(0.9 g)F£ & Sephadex LH-20
BERE (3 | 2F ] £ HPLC (50%~80% 1 /7K ,2 mL/
min) BB PR, YEBLATIE] 12.0.21.5 min BF15 21L&
¥ 13(8.3 mg) .14(5.2 mg).

Fr.5 #47 (1.2 )28 A ODS A 8335 DL - 7K
(45:55—100: 0, v/v)BEEVEDUS 152659 6(10.6
mg) &% Fr.5-2(0.3 g) .Fr.5-3(0.4 g)P4~443. Fr.5-2
(0.3 g) & A ODS A 3 DL H - 7K (35 : 65—100 :
0,v/v)BEFEVEL (& Sephadex LH-20 ¥ i (731 15
-5 17(20.0 mg) . 18(10.1 mg). Fr.5-3(0.4 g)
ZRE AT AT, DA EE- B (150 150 1, v/v ) BREE
VMG, T2 Sephadex LH-20 {4354 & 444 19
(7.4 mg).20(8.5 mg).

Fr.6 #07(0.7 g) & EAREIC AT (3, A ik - £
2 Ol (20:1—0:1,v/v) B EEVEAS 24L& 9 10
(21.1 mg).21(4.5 mg).

3 BT

EW 1. wEaTEIEm KR, SHEmT R,
ESI-MS m/z:541 [M=H] . 53 F 2R C3Hp0100 'H NMR
(600 MHz,Methanol-d,) 8, 7.02(4H,d, J=8.7 Hz,H-
2',2",6',6"),6.80(4H,d, J=8.7 Hz,H-3",3"",5",
5"),5.89(2H,d,J=2.2 Hz,H-8,8"),5.75(2H,d, J=
2.2 Hz,H-6,6"),4.89 (2H,s,H-2,2"),3.35(2H,s,
H-3,3"). ®C NMR (150 MHz, Methanol-d,) 8. 197.0
(C-4,4"),168.5 (C-7,7"),165.6 (C-5,5"),164.6
(C-8a,8"a),159.9 (C-4',4"),131.0 (C-1",1""),
129.1 (C-2",2"",6",6""),116.7 (C-3",3"",5',5""),
102.9(C-4a,4’a),97.5(C-8,8"),96.2(C-6,6"),82.6
(C-2,2")o LA B E s 5 SCHR 91 IE 1) S IR 5 R
BEAR—F, ek &Y IR EER (isochamae—
jasmin) .

G 2 IR BTG 5, 5 ¥ T 5 05 R
ESI-MS m/z:543 [M+H]*, 43 F 3 CyoH»0p. 'H NMR
(600 MHz,Methanol—d,) 8, 6.94(4H,d,J=8.6 Hz,H-
2',6',2"",6"),6.68 (4H,d,J=8.6 Hz,H-3',5',3"",
5"),5.86(2H,d,J=2.2 Hz,H-8,8"),5.73(2H,d, J=
2.2 Hz,H-6,6"),531 (2H,d,J=2.9 Hz,H-2,2"),
2.93(2H,d,J=2.9 Hz,H-3,3"). C NMR(150 MHz,
Methanol -d,) 8. 197.7 (C-4,4"),168.9 (C-7,7"),

165.2(C-5,5"),164.7(C-8a,8"a),158.2(C-4',4""),
128.5(C-1,1"),128.4(C-2",6",2"",6""),116.4(C~
3',5,3",5"),103.7 (C-4a,4"a),97.1 (C-6,6"),
96.1(C-8,8"),82.1(C-2,2"),48.2(C-3,3"), DL L3
TS 5 SCHR10GE R HT IR BE R A AR — 3, il
SEZAE YN HIREEER A(neochamaejasmin A ).

EY 3.3 OT0EIBAR , iTHBE, ESI-
MS m/z:541 [M-H] . 53 F 3 CyH»0100 '"H NMR(600
MHz, Methanol-d,) 8, 7.15 (2H,d,J=8.6 Hz,H-2"",
H-6""),6.93(2H,d, J=8.6 Hz,H-2' ,H-6"),6.79(2H,
d,J=8.6 Hz,H-3"",H-5""),6.65(2H,d, J=8.6 Hz,H-
3',H-5'),5.98 (1H,d,J=2.2 Hz,H-8"),5.87(1H,d,
J=2.2 Hz,H-8),5.77 (1H brsl H-6"),5.79 (1H,d,J=
2.2 Hz,H-6"),5.76(1H,d, J=2.2 Hz,H-6),5.54(1H,
d,J=4.8 Hz,H-2),5.14(1H,d,J=8.9 Hz,H-2"),3.27
(1H,dd, J=8.9,3.6 Hz,H-3"),3.14 (1H,s,H-3). "C
NMR (150 MHz, Methanol-d,) 8. 198.8(C-4"),196.4
(C-4),168.5 (C-7"),168.3 (C-7),165.6 (C-8"a),
165.3(C-5"),165.3(C-5),163.5(C-8a),159.1(C-4"
"),158.7(C-4"),130.4(C-2"",6""),129.2(C-1""),
1289 (C-1"),128.6 (C-2',6'),116.6 (C-3"",5""),
116.3(C- 3',5"),105.2(C-4"a),104.0(C—4a),97.4
(C-6"),97.2(C-6),96.5(C-8"),96.1(C-8),83.4(C-
2),81.6(C-2),50.9(C-3"),49.7(C-3 ) LA LI %L
P 5 SCHRI TG R FTIR B R B A — 3, i e X
A TR EEER B(neochamaejasmin B).

G 4 R R i T WS N . ESI-MS
m/lz:543 [M+H]", 73 T2 C0H»0,0o 'H NMR(600 MHz,
Acetone—dg) 8, 7.57 (2H,d,J=8.9 Hz,H-2"",6""),
6.86(2H,d,J=8.7 Hz,H-3"",5""),6.64(2H,d, J=8.5
Hz,H-2',6"),6.40 (2H,d,J=2.2 Hz,H-3",5"),6.20
(1H,d,J=2.1 Hz,H-8"),6.16(1H,s,H-6"),6.00(1H,
s, H+6)4.57 (1H,d,J=7.8 Hz,H-2),3.44 (1H,m,H-
3),2.56 (1H,d,J=8.7 Hz,H -4),2.29 (1H,dd,J=
22.4,7.2 Hz,H-4). “C NMR (150 MHz, Acetone—d;)
8. 182.9(C-4"),164.8(C-7"),163.8(C-2"),163.4
(C-5"),160.5(C-4""),158.7(C-8"a),157.8(C-4"),
157.2(C-5),156.1 (C -8a),154.2 (C -7),131.2 (C -
1),105.0(C-4"a),100.9(C-4a),99.4(C-6"),97.1
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(€C-8),96.3(C-6),94.2(C-8"),81.5(C-2),68.6(C-
3),28.9(C-4), LA BRI 5 SCHR 1 2HIE 152 1L R
B HEA—H, BUEE 2B W) SEAERE B(wikstrol B).

G 5. mEKMA, 5T PR ESI-MS m/
2:527 [M+H]". 43 F 3 C3H»n00. 'H NMR(600 MHz,
Methanol-d,) 8, 7.46 (2H,d,J=8.8 Hz,H-2,6),6.81
(2H,d,J=8.6 Hz,H-2",6"),6.73(2H,d, J=8.8 Hz,H-
3,5),6.60(2H,d, J=8.6 Hz,H-3",5"),6.37(1H,d, J=
2.2 Hz,H-8"),6.18 (1H,d,J=2.2 Hz,H-6"),6.05
(1H,s,H-6),4.86(1H,s,H-2),2.62-2.56(2H, m,H-
4),1.60-2.04 (2H,m,H -3),%C NMR (150 MHz,
Methanol-d,) 8. 183.9(C-  4"),165.8(C-5),163.5
(C-7),161.1 (C-8a),159.6 (C-5"),157.6 (C-5"),
157.6(C-2"),156.1(C-7"),156.0(C~8"a),155.5(C~
4),134.5 (C-1'),131.7 (C-2,6),128.3 (C-2",6'),
126.1(C-1),116.0(C-3,5),115.9(C-3",5"),114.4
(C-3"),105.3(C-4"a),103.1(C-4a),100.8 (C-8),
99.8(C-6"),96.1(C-6),94.6(C-8"),78.6(C-2),
30.7(€-3),20.2(C~4 ), D I s 80 5 SCHk[ 13438
BRI R D, B2, B EIZEY R TR
#% D,(daphnodorin D,).

G 6: vk A , 2y i it T W I (I, EST—
MS m/z:543 [M+H]J'. 4353 CyHx0,,'H NMR(600
MHz, Acetone —d,) &y 7.42 (2H,d,J=8.7 Hz,H-2"",
6""),7.16(2H,d,J=8.7 Hz,H-2",6"),6.77(2H,d, J=
8.8 Hz,H-3"",5""),6.72(2H,d, J=8.8 Hz,H-3",5"),
6.38 (1H,d,J=2.2 Hz,H-8"),6.23 (1H,d,J=2.2 Hz,
H-6"),6.08 (1H,s,H-6),4.39 (1H,d,J=7.3 Hz,H-
2),3.89(1H,d, J=4.6 Hz,H-3),2.54(1H,dd, J=16.2,
7.9 Hz,H-4),2.15(1H,d,J=8.9 Hz,H-4). 13C NMR
(150 MHz, Acetone—d,) & 183.1 (C-4"),164.8 (C-
7"),164.4(C-2"),163.5(C-5"),160.2(C-4""),158.8
(C-8"a),157.7(C-4"),157.2(C-5),155.4(C-8a),
154.7(C-7),131.3(C-2"",6"",1"),129.2(C-2",6"),
125.7(C-1""),115.7(C-3"",5""),115.6 (C-3",5" ),
113.9(C-3"),105.1(C-4"a),100.9(C—4a),99.4(C-
6",8),96.4(C-6),94.2(C-8"),82.4(C-2),68.3(C-
3),28.4(C-4), LA EPGEEE 5 SCHR[ 141408 1) 5E 46
Bt A HEA B, MOSEIZAE G N SEALEE A (wik—
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strol A),

G 1 RECTEH K, i TE 0 5
F i, EST-MS m/z:543 [M+H]*, 43 F 32 C3HuOy00
'H NMR (600 MHz, Methanol-d,) 8, 7.14(2H,d, J=8.6
Hz,H-10",14"),6.91 (2H,d,J=8.6 Hz,H-2",6"),
6.75 (2H,d,J= 8.5 Hz,H-11",13"),6.63 (2H,d,J=
8.5 Hz,H-3",5"),6.16 (1H,s,H-6),5.77 (1H,d,J=
1.9 Hz,H-6"),5.71 (1H,d,J=1.8 Hz,H-8"),5.67
(1H,s,H-2"),4.63(1H,d,J=7.9 Hz,H-2),3.80( 1H,
m,H-3),291(1H,dd, J=16.1,5.3 Hz,H-4),2.54(1H,
dd,J =16.1,86 Hz,H -4). “C NMR (150 MHz,
Methanol -d,) 8. 197.9(C-4"),174.4(C-8"«),171.0
(C-7"),163.3 (C-5),160.9 (C-7),159.2 (C-12"),
158.9(C- 5"),157.8(C-4"),153.1(C-8a),130.9(C-
1),129.8(C-10",14"),128.8(C-2",6'),125.7(C-
9"),116.0(C-11",13"),115.9(C-3",5"),104.9(C-
4"a),104.0(C-8),97.5(C-6"),96.7(C-3"),92.8
(C-2"),91.1(C-8"),90.9(C-6),82.3(C-2),69.1
(C=3),29.2(C-4), Db by 8o 5 SClk[15] 4 18
) genikwanol A JEA —F(, M ZLEGYW N
genikwanol A

G 8: TCELS L A, B Vs fil T HY s EST-
MS m/z:543 [M+H]", 73 F & CHu00o 'H NMR(600
MHz, Methanol-d,) 8; 7.48 (2H,d,J=8.7 Hz,H-12",
16"),6.96(2H,d, J=8.3 Hz,H-2',6"),6.76(2H,d, J=
8.7 Hz,H-13",15"),6.67 (2H,d,J=8.3 Hz,H-3',
5'),6.55 (1H,s,H-6),5.34 (2H,s,H-7",9"),4.51
(1H,d,J=8.2 Hz,H-2),3.86(1H,d,J=6.8 Hz,H-3),
3.01 (1H,dd,J=16.2,5.6 Hz,H-4a),2.61 (1H,dd,J=
16.2,9.0 Hz,H-4b). C NMR (150 MHz,Methanol -
dy) 8; 197.0(C-4"),167.6(C-6",8",10"),158.9(C-
4'),158.0(C-14"),155.1(C-8a), 154.8(C-5),150.0
(€C-2"),149.4(C-7),131.0(C-1"),129.3(C-2",6"),
128.6 (C-12",16"),123.7 (C-11"),119.0 (C-3"),
116.6(C-13",15"),116.0(C-3",5"),111.8(C-8),
108.1(C-5"),104.7(C-4a),90.9(C-6),82.9(C-2),
69.3(C-3),30.2(C~4) . DA i #icdis 5 SCHk[ 161418
(A B bE B BEA— 2, B e A S ) B A B
%€ B(daphnodorin B),
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G 9 R E T ETH K, B TE0 5
B i, EST-MS m/z:543 [M+H]*, 43 F 32 C3HuO0100
'H NMR (600 MHz, Methanol-d,) 8, 7.51(2H,d, J=8.8
Hz,H-2',6'),6.78 (2H,d,J=8.9 Hz,H-3",5'),6.69
(2H,d,J=8.1 Hz,H-2",6"),6.59 (2H,d,J=7.2 Hz,
H-3"",5""),6.39(1H,s,H-8),6.22(1H,s,H-6),6.17
(1H,s,H-8"),4.76 (1H,d,J=6.2 Hz,H-2"),3.82
(1H,d,J=6.0 Hz,H-3"),2.69 (1H,dd,J=16.4,5.0
Hz,H-4"a),2.61(1H,dd, J=16.4,6.7 Hz,H-4""b). °C
NMR (150 MHz, Methanol—d,) 8. 184.0 (C—-4),166.3
(€-7),165.1(C-2),163.3(C-5),161.2(C-4"),159.6
(C-9),158.1(C-4""),157.9(C-9"),156.8 (C-7"),
154.2(C-5"),131.9(C-2",6'),131.7(C-1""),128.9
(C-2"",6""),126.0 (C-1'),116.3 (C-3',5"),116.3
(C-3"",5""),114.1(€C-3),105.3(€C-10),101.0(C-10’
’),100.5(C-6"),100.4(C-6),96.7(C-8"),95.1(C-
8),82.7(C~ 2"),68.9(C-3"),27.4(C-4"a), LI L
AR 5 SCHR[1714GE 1) wikstaiwanone B FeAR—2,
W A A YN wikstaiwanone B

AW 10 R EOTETRH KR, Hinw Ta0 5
H i, ESI-MS m/z:543 [M+H]", 43T 202 CioHpu000
'H NMR (600 MHz, Methanol-d,) 8, 7.30(2H,d, J=8.8
Hz,H-2",6"),7.13(2H,d,J=8.8 Hz,H-2"",6""),6.72
(4H,t,J=9.0 Hz,H-3"",5"",3",5"),6.35(1H,d, J=2.3
Hz,H-8),6.23(1H,d, j=2.3 Hz,H-6),6.10(1H,s,H-
8"),4.16 (1H,d,J=8.1 Hz,H-2"),3.96 (1H,m,H-
3"),2.90 (1H,dd,J=16.1,5.6 Hz,H-4"a),2.49(1H,
dd,J=16.1,8.6 Hz,H-4"b). "C NMR (150 MHz,
Methanol -d,) 8; 183.9(C-4),165.6(C-7),165.6(C-
2),163.3(C-5),160.7(C-4"),159.6(C-9),158.1(C-
4'),157.9(€C-9"),156.0(C-7"),155.1(C-5"),131.7
(C-1"),131.6 (C-2",6"),130.0 (C-2"",6""),126.2
(C-1'),116.2 (€C-3"",5"),116.0 (C-3",5"),114.3
(C-3),105.4(C-10),102.0(C-10"),100.9(C-6"),
100.1(€-6),97.0(C-8"),95.0(C-8),83.0(C-2"),
69.0(C-3"),29.3(C~4"a). DAL iEHHE 5 SCHR[17]
I wikstaiwanone A JEA—F, HUEEIZMEY)
} wikstaiwanone A

A 11 ORK, 5 i T H I, ESI-MS m/z:

573 [M+H]". 7 7242 C3HuO1o '"H NMR(600 MHz,
Methanol-d,) 8y 7.34 (2H,m,H-2"",6""),7.00(2H,
m,H-2',6"),6.78 (2H,m,H-3"",5"""),6.70(2H,m,
H-3",5"),6.24 (1H,d,J=2.3 Hz,H-6),5.99(1H,s,
H-6"),5.90 (1H,s,H-8"),4.83 (1H,dd,/=6.8,2.1
Hz,H-2),3.97(1H,q,J=7.2,6.3 Hz,H-3),2.74(1H,
ddd, J=16.4,5.0,2.1 Hz,H-4a),2.57(1H,ddd, J=16.3,
7.3,2.2 Hz,H-4b),"C NMR (150 MHz, Methanol-d,)
8. 194.1(C-4"),169.0(C-7"),165.4(C-5"),163.3
(€C-9"),161.5 (C-7),160.3 (C-4""),159.9 (C-5),
158.2(C~ 4'),153.2(€C-9),131.1(C~1"),129.6 (C~
2",6"),128.7(C-2",6"),126.5(C-1"),119.1 (C~
2"),116.1 (C-3',5"),115.8 (C-3"",5""),107.4 (C-
8),103.7(C-10),100.3(€C-9"),97.6(C-6"),95.8(C-
8"),92.4(C-6),82.2(C-3",2),68.4(C-3),28.1(C-
4) o VUL s 5 SOk 8 R IE (W B B 8 e G JEAR
— B B EIZA B W) A R 5 G(daphnodorin G ).

EW 12: WE GRS, S T A
fE . ESI-MS m/z:271 [M+H]*, 23> F= CsHO0so 'H
NMR (600 MHz,DMSO-d,) 8y 12.96 (1H,s,5-0OH),
791 (2H,d,J=8.6 Hz,H-2",6"),6.92 (2H,d,]=8.6
Hz,C-3',5'),6.77 (1H,s,H-3),6.47 (1H,d,J=2.0
Hz,H-8),6.19(1H,d, J=2.0 Hz,H-6). *C NMR (150
MHz,DMSO-d,) 8. 181.7 (C-4),164.1 (C-2),163.7
(C-7),161.4(C-4"),161.1(C-9),157.3(C-5),128.4
(C-2',6"),121.1(C-1"),115.9(C-3",5"),103.7(C-
10),102.8(C-3),98.8(C~6),93.9(C-8), LA I I 14K
It 55 SCHR[ 19 [RGB 19 3 R A — B, U e e &
W oh 3% 2 (apigenin )

G 13 BB 25 VR R, By Vi TN B 5
fi, ESI-MS m/z:285 [M=H| . 4+ F 3K CsH 050 'H
NMR (600 MHz, Methanol-d,) 8y 7.39 (1H,d,J=2.2
Hz,H-2'),7.37(1H,d,J=2.2 Hz,H-6'),6.90(1H,d,
J=8.1 Hz,H-5"),6.54(1H,s,H-3),6.43(1H,d, J=2.1
Hz,H-8),6.20(1H,d, /=2.1 Hz,H-6). *C NMR (150
MHz, Methanol—d,) 8. 184.0(C-4),166.5(C-7),166.3
(€-2),163.4(C-5),159.6(C-9),151.2(C-4"),147.2
(C-3"),123.8 (C-1'),120.4 (C-6"),116.9 (C-5"),
114.3(C-2"),105.4(C-10),104.0(C-3),100.3 (C -
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6),95.2(C-8). LA I I 1% 44 5 SCHR[20 4R 38 (Y A
FRELR AR 3, Bz G YA AR R E R (lute-
olin)

& 14 EEH A, 5T DMSO, ESI-MS
mlz:285 [M+H]*, 73 ¥ 3K CgHpOso 'H NMR(600
MHz,DMSO-d,) 8, 12.96 (1H,s,5-OH),7.96(2H,d,
J=8.8 Hz,H-2",6"),6.93(2H,d, /=8.8 Hz,H-3",5"),
6.85 (1H,s,H-3),6.77 (1H,d,J=2.3 Hz,H-8),6.37
(1H,d,J=2.3 Hz,H -6),3.86 (3H,s, ~OCH,). “C
NMR (150 MHz,DMSO~-d,) 8; 182.0(C-4),165.1(C~
7),164.1(C-2),161.3(C-4"),161.2(C-5),157.2(C-
9),128.6(C-2",6'),121.1(C-1"),116.0(C-3",5"),
104.7(C-10),103.0(C-3),98.0 (C-6),92.7 (C-8),
56.1(-0CH3), LA I 5 SCHRI2 13GE 1Y 5646
R 2, HUE R ZA B N 5EAE R (genkwanin) o

& 15 EETCETERR , Bl T I, Molish
S5 B ,EST-MS m/z:471 [M+Nal', 50 73X CHy0,10
'H NMR(600 MHz,Methanol-d,) 8, 8.04(2H,d, J=8.8
Hz,H-2',6'),6.88 (2H,d,J=8.8 Hz,H-3',5"),6.39
(1H,brs,H-8),6.19(1H,brs,H-6),5.25(1H,d, J=7.2
Hz,H-1"),3.68(1H,dd, J=11.8,2.0 Hz,H-6"a),3.52
(1H,dd,J=11.8,5.4 Hz,H-6"b),3.43 (2H,m,H-3",
4"),327 (1H,m,H-2"),3.20 (1H,m,H-5"). "C
NMR (150 MHz, Methanol-d,) 8. 179.5 (C-4),166.0
(€-7),163.1(C-5),161.6(C-4"),159.1(C-9),158.5
(€C-2),135.5(C-3),132.3(C-2",6"),122.8(C-1"),
116.1(C-3",5"),105.8(C-10),104.1(C-1"),99.9(C-
6),94.8(C-8),78.4(C-5"),78.1(C-3"),75.8(C-2"),
71.4(C-4"),62.7(C-6") o LA I I3 £ 5 SCik[22 41
TSmO A B B e A S Y R m e
(astragalin) o

G 16: B ERK % T DMSO, ESI-MS m/
z:455 [M+Na]*s 73 F 3 C;Hy0,0o 1H NMR(600 MHz,
DMSO-d,) 8y 7.42 (2H,d,J=10.2 Hz,H-2',6"),7.24
(1H,d,J=2.6 Hz,H-8),7.15(1H,dd,J=10.2,2.6 Hz,
H-6),6.82 (2H,d,J=10.2 Hz,H-3",5"),6.73(1H,s,
H-3),6.43(1H,d,J=2.6 Hz,H-5),5.27(1H,d, J=7. 8
Hz,H-1"). C NMR (150 MHz,DMSO-d,) 8. 164.6
(€-2),135.6(C-3),179.6(C-4),163.2(C-5),116.2
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(€C-6),166.4(C-7),100.1(C-8),161.7(C-9),105.4
(C-10),122.9(C-1"),132.4(C-2"),116.2(C-3" ),
159.2(C-4'),116.2(C-5"),132.4(C-6"),104.2(C~
1"),75.9(C-2"),78.5(C-3"),71.6(C-4"),78.2(C~
5"),62.8(C-6") LA I P4 5 SOk 23 [HE i T
KR -T-O-H R BEA— B, MU e A& W o T
FE-T-0-HE BT (apigenin-7-0-glucoside ) .

& 17. EEs i, B TR N, £
P —5 oy Sy S B 2T A7, = S AR O BRI L 7R
K EEI AL S W) o ESI-MS m/z:309 [M+Na]*, 73 1=
CisH(Ogo 'H NMR (600 MHz,Acetone —d,) &y 12.18
(1H,s, -OH),9.74 (1H,s, -OH),9.06 (1H,s, -OH),
8.16 (2H,d,J=8.7 Hz,H-2',6"),7.02 (2H,d,]=8.7
Hz,H-3',5'),6.54(1H,d,J=2.0 Hz,H-8),6.27(1H,
d,J=2.0 Hz,H-6). *C NMR(150 MHz, Acetone—d;) 8
176.7(C-4),165.9(C-7),162.4(C-9),157.9(C-4"),
157.4(C-5),147.1(C-2),136.8(C-3),130.6(C-2',
6'),123.4(C-1"),116.4(C-3",5"),104.2(C-10),
99.3(C-6),94.6(C-8). LA I P ikl 5 SCHk[ 2414k
TR LA By B A — B, WO E ARG W o Ll AR
(kaempferol ) .

B9 18: 8 A A, % T DMSO, ESI-MS m/
z:471 [M+Na]*, 53120 CyHy0p0 'H NMR(600 MHz,
DMSO-d,) 8 12.98 (1H,s,5-0H),7.45 (1H,dd,J=
8.4,2.3 Hz,H-6'),7.41(1H,d,J=2.3 Hz,H-2"),6.90
(1H,d,J=8.4 Hz,H-5"),6.79(1H,d, J=2.2 Hz,H-3),
6.75 (1H,s,H-8),6.44 (1H,d,/=2.2 Hz,H-6),5.07
(1H,d,J=7.4 Hz,gle. H-1),3.75-3.15(glc,H2-H6).
BC NMR (150 MHz,DMSO-d,) 8. 182.0(C-4),164.6
(€C-2),163.0(C-7),161.2(C-5),157.0(C-9),150.1
(C-4),145.9 (C-3"),121.4 (C-1"),119.3 (C-6"),
116.1(C-5"),113.6(C-2"),105.4(C-10),103.2(C~
3),100.0 (C-6),99.6 (C-1"),94.8 (C-8),77.2(C -
5"),76.5(C=3"),73.2(C-2"),69.6(C-4"),60.7(C-
6")o LA UIEE I 5 SCRR 25 4R 18 1 A SR O AR
— B, MO A B W) KRR EL (luteolin-7-0-glu—
coside ) o

AW 19: B EHA T DMSO., ESI-MS m/
2:285 [M+H]*, 43F3{ C,¢H,050 '"H NMR(600 MHz,
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DMSO-ds) 8y 8.03 (2H,d,J=8.8 Hz,H-2',6'),7.11
(2H,d,J=8.8 Hz,H-3",5'),6.87 (1H,s,H-3),6.49
(1H,d,J=2.0 Hz,H-8),6.19(1H,d,J=2.0 Hz,H-6),
3.85(3H,s,-OCH3). “C NMR (150 MHz,DMSO -d;)
8c 182.1(C-4),163.3(C-2),162.2(C-4"),164.1(C~
7),161.9(C-5),128.8(C-2",6'),115.0(C-3",5"),
103.4(C-3),99.2(C-6),94.4(C-8),56.0(~OCH;) ., LA
B A S SCRR[26 1R T R 2R B A — B,
SEZAE W N HIFEZ (acacetin) .

A 20 IR B AR, BT B, =51bEk
FE B o ESI-MS m/z:565 [M+Nal' 73 T2 C3oHpn0 100
'H NMR (600 MHz, Methanol-d,) 8; 7.55(2H,d, J=8.2
Hz,H-2"",6""),7.28 (1H,d,J= 8.2 Hz,H-2",6'),
6.81 (2H,d,J=8.2 Hz,H-3",5"),6.68 (2H,d,J=8.2
Hz,H-3"",5""),6.22 (1H,s,H-6),591 (1H,s,H-
6"),5.71(1H,s,H-8"),4.82(2H,m,H-2),3.00(2H,
m,H-4),2.67-2.63 (1H,m,H-3),1.32-1.25(1H,m,
H-3). C NMR 150 MHz,Methanol—d,) 8. 199.4 (C-
4"),170.3 (C-4""),166.1 (C-8"a),164.5 (C-7"),
163.9(C-5"),159.2(C-4"),158.6(C-8a),156.6(C-
7),152.1 (€C-5),133.7 (C-1"),133.4 (C-2"",6""),
131.0(C-2",6),129.6(C-1""),120.8(C-2"),116.7
(C-3",5"),116.4(C-3"",5""),108.1(C-8),107.5(C~
4a),103.8 (C-4"a),97.3 (C-8"),91.6 (C-6"),91.1
(C-6),83.5(C-3"),80.6(C-2),30.9(C-3),29.1(C~
4) o LAt B S SOk 2 7 G 19 T A B e F A
— B, SO A S W) B A EUBE F(daphnodorin F)

&Y 21: B A TCE LK R ESI-MS m/z:445
[M+H]*. 73 F 30 C3H000 'H NMR(600 MHz, DMSO-
de) 8y 10.30(1H,brs,4'-0H),7.93(2H,d, J= 8.5 Hz,
H-2',6'),7.06(1H,d,J=2.0 Hz,H-8),6.93(2H,d, J=
8.5 Hz,H-3',5'),6.91 (1H,d,J/=2.0 Hz,H-6),6.72
(1H,s,H-3),4.76 (1H,d,J=7.5 Hz,glc-H-1),3.90
(3H,s,5-0CH;). “C NMR (150 MHz,DMSO -d,) &
176.9(C-4),163.5(C-5),161.4(C-2),160.9(C-4"),
158.4(€-9),158.2(C-7),128.1(C-2",6"),121.0(C~
1'),115.9 (C-3",5"),109.2 (C-10). 105.8 (C-3),
104.2(gle-C-1),103.5(C-6),96.6(C-8),77.6 (glc -
C-5),75.7(gle-C-3),73.6 (glc—C-2),69.9 (glc -C -

4),60.9(gle-C-6),56.0(5-0CH,). LI F s 5
SCHR[28 [ 1) 5-H AL - S R -T-0-B-D-Hi 4 bk
HHRA B, Bz EY ol S-HAAR- TR -
7-0-B-D-H % FETFF (5-methoxy—apigenin—-7-0—-B-D-
glucoside ) .
4 g

A GE A 5 b o B A5 3 21 A AL G
Y, b 12 XGEEAL G . Bk G 12-14 5F
ARV RE U S A v 23 B A 3] B 2 AL 5 )
S B 75 A T A TE G A ) AR AR A A
12 A XU AR 4 SR . DB b 8L, 458
W B(4) BHGHFFE D,(5) FE/LEE A(6) wikstai-
wanone B(9) .wikstaiwanone A(10),3% KL 55H) 0 i
i 3 v 55 B e (B e -3~ )6 1ok 8 i AHI%E . Wk
XUE AL, I F 7 #k B(8) B i be G(11) K &
HLE F(20) 122846590 I BEZ C 38 K& AR AR AT
5 e A FRIE Rk A o ) MR X R A, 4
genikwanol A(7), FETKIHXUEEFRS5 #4 2 Al T, #5 B
R 8a-OH 5 3" uk, 5-OH 1 8 {3 & MR IR 1M 1544 -
@XM LB, i RER (1) FREER A2) B
RFER B(3), Iz EW A A B C-3 fif
AHEL 2T 1 o I R A R AR BRI 1 A B A
Y B R A E 2R
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