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Abstract: Objective To investigate the chemical constituents from the fruits of Artocarpus heterophyllus. Methods The chemical
constituents of A. heterophyllus were isolated and purified by means of silica gel, ODS, Sephadex LH-20 gel column
chromatographies together with preparative HPLC. Their structures were identified on the basis of physicochemical properties,
spectroscopic analysis, as well as comparisons with the data reported in literature. Results Seventeen compounds were isolated
from the 85% ethanol extract of the fruits of 4. heterophyllus, which were identified as broussonol E (1), broussoflavonol F (2),
uralenol (3), 5,7,4'-trihydroxy-3'-(3-methylbut-2-enyl)-3-methoxy flavone (4), 8,2'-diprenylquercetin-3-methylether (5),
8-prenylkaempferol (6), 6-prenylnaringenin (7), licoflavanone (8), sigmoidin B (9), 4'5,7-trihydroxy-8-prenylflavone (10), 5,3'-
dihydroxy-7,4'-dimethoxyflavone (11), 3,5,4'-trihydroxy-7,3"-dimethoxyflavone (12), 5,3',5'-trihydroxy-7,4"-dimethoxyflavone (13),
5,7,3",4'-tetramethoxyflavone (14), 5-hydroxy-6,7,8,3",4"-pentamethoxy flavone (15), 5-hydroxy-7,4’-dimethoxyflavone (16), and
5-hydroxyl-7,3',4'-trimethoxydihydroflavone (17). Conclusion All compounds were isolated from the genus Artocarpus for the
first time.
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FZFt (Moraceae) ¥ & Artocarpus J. R.
Forst. & G. Forst. fHA2 AR 216H 50 #, 54T
WEH, BT R B, AR Fond
ORI XS E ., gif). ZREL PR,
oRPEIE. ENRERVEIE.. AT LN LR E ]
T 5 S5 L o 73 AT T 3R 3 R 20 15 Rl
S 2 WA, EESATTHERE TR ) B
SO AREDL KL GIEEB XN, P E Artocarpus
heterophyllus Lam. NZFHEZ EI@ Y, M4 KKK
. WS LR, TR, e
SRR EE T A S kb, fERENER . TR T
FHLL R SR X A AR . P ERKE, AA
FRET A Bt M & B R i A, LR SO AT
XE KR BT ERREMFITEINZ, B
ARG, ARIERR R Th R, RSEE TR YT IR
g, R TIR T RS, P et
AT UL EAT, AR R AL Ry
S PRSP (A FEARGE AN T W, o AR AE
HIDEFL P PR T P RS 90% LRFEHR YIS A
fafe LOVO 40, Ak AS49 4L, AAHE
QGY-7703 4w LA K N T 402 (4 9% 6T-CEM £ Jifd
PR 4 BN i 0 M ik (0 AR A aE v, 45 R 1%
FRELIT I 6 firh g 200 B e 1) A A 35 B X 25 1 40 1
W, JCHGEX LOVO AT QGY-7703 4H A=
KaphE s o R, H ICso 7alisE 3.2, 6.3
ng/mL. N 1 G B IF R R % 2 & R AE A B
UE, R RIEHME, AT HAGE B
BT T RGHE T, P E LRI b oy B4R
2717 4MEEYD, 5% N broussonol E (1),
broussoflavonol F (2 ). wuralenol (3). 574"-
trihydroxy-3'-(3-methyl but-2-enyl)-3-methoxy flavone
(4) . 8,2'-diprenylquercetin-3-methylether (5) .
6- 5 I I JE Al R R
(6-prenylnaringenin, 7). licoflavanone (8 ). sigmoidin
B (9). 457- = FE-8- 7 [RIAF sl (45,7
trihydroxy-8-prenylflavone, 10). 5,3"- -2 3L-7.4'-
—OH S 3 B ( 5,3'-dihydroxy-7,4'-dimethoxy-
flavone, 11). 3,54 =¥ %:-7,3"- — H 5 JE B0 il
(3,5,4'-trihydroxy-7,3'-dimethoxyflavone, 12).5,3',5'-
74 AR (53,5 trihydroxy-
7,4"-dimethoxyflavone, 13). 5,7,3",4'-JY B 42 JE B
(5,7,3" 4'-tetramethoxyflavone, 14). 5-$83%-6,7,8,
34- H OB O K 3 B ( 5-hydroxy-6,7,8,3'4-

8-prenylkaempferol ( 6 ) .

pentamethoxy flavone, 15). 5-583£-7,4"- — HHH —
S ¥l (5-hydroxy-7,4'-dimethoxyflavone, 16)
5-R 57,37 47 = R A 3 (5-hydroxyl-7,3",4'-
trimethoxydihydroflavone, 17). FrEWAEIINE
RN 2 @Y o B33

1 {UEEHH

JASCO P-1020 ¥4 BN (HA
JASCO 7~ 71 ); Bruker AV-400 7 542 il 3L 4R (1
Bruker A 7] ); Dionex il £ B 5y G AR L (3
[ &2 /A7 ); Cosmosil Cis #il & B A% A (250
mm X20 mm, 5 pm); Finnigan LCQ Advantange
MAX JiE 354 (3 E A ] D) 5 H IR ) 2% 53 (B
& Buchi A7]); #HZHERE GFass MM RERERE (5
AT ) Sephadex LH-20 (3£ [E Amersham
Blosclences A ] ); ODS H iR K (Cig, 10~40
um, Merck AF]); 400IN HLFRF (LR
ERHHEANE AR AF]D; YOKO-ZX LAMr s 44
R ZTREHT AR TE R A IR A F]D: N-1001 B fighs 25
RAX CHA EYELA 2 #)); At G35 9 75 4l
AR TR ERAFD.

W ERIT 20174 6 AL TR AR
FALKR T, AR IMTE RS R gt 7t S5 7F
PR T B s S0 = AR A R S e N FR R
% B HYIR T % A. heterophyllus Lam. [ R 52, FEIE
P CARHE20170608) {47 -ifg 5 I v K 2 #viy
GRS BT I SIS B ARE
2 RESE

BT T E R RN 189 kg M fEH
90% £ BE IR IBFEAL 6 K, FIRAIRIE 3 d, 12
BRI R 4615 OB 0RE (2564.8 g). LEERIR
B (2562.5 g) MI7KIE R G MR 43 ) FH Ay Tk R
& CWRIEAT ZE 0L, RIS 770 5 15 A i Tk 26 B A
(897.6 g) MIEEER LPEAHGAL (12683 g)o HUA
T ARSI AL 1266 g FIEMEE A (it 3E 1T 40 28,
PLET-FEE (100 : 0~50 = 50) APt TR i
Vet 193 9 MR (Fr.1~9). Fr.3 (728¢g) &
JAH ODS #1347 43 5, LAHEE-/K (60 © 40~
100 : 0) NPT R R, 3] 9 MR
(Fr. 3A~3D), Fr. 3B 4 Sephadex LH-20 ## B AT (8 1%
[E05-HEE (3:7) 14ib /5248 HPLC [H -
K (78 1 22)] &R BMLAE 1(12.8 mg). 2(32.6
mg) 19 (26.8 mg); Fr. 3C & Sephadex LH-20 %
A [T -HEE (30 7) (4G &) &% 7
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HPLC[ (ZJi5-/K 68 : 32) JHI& SR &4 3 (64.3
mg). 12 (74.1 mg)+ 14 (32.9 mg) 116 (43.2 mg);
Fr. 3D 4 IEAHRE A €0 42, DU 3 1k - P T
(851 15~50 : 500 MUt dEAT 86 BE B i, Helbiim
434 Sephadex LH-20 BERATE (i[5 05-FHEE (4 :
6) 14tk 54 H) R HPLC[FHEE-/K (70 & 30) ]l
H#EFMLAEY 4 (8.5mg). 5 (12.6mg). 10 (98.4
mg) A113 (213.6 mg); Fr. 3E & IEAHREEH: (il
BEAT 3B, DLAHE-BE R OB (90 1 10~30 1 70)
R B R 3R AT R FE R L, BEMLIR 73 22 Sephadex
LH-20 HERATE B[S 05-HEE (6 © 4) JaiftfE 2|
%7 HPLC [ZE-/K (65 :35) JHI&B2MLEY 6
(23.7mg). 11 (93 mg) M 15 (7.4 mg); Fr.3F &
IEARE A B 2 55, Do hisE- i e (75 0 25~
40 1 60) PR HEAT B BEBEML, BEMLIR &
Sephadex LH-20 #EfAE ik [ S5-I EE (41 6) 146
a2 26 8 HPLC [ fi-7K (68 @ 32) il %153
&4 7 (543 mg). 8 (18.5mg) 117 (84.3 mg).
3 LR

WEM 1. REELEEHER, “FHE%ER
SSBAYE; CasHasO7, ESI-MS m/z: 439 [M+H]';
'"H-NMR (400 MHz, Acetone-ds) J: 12.38 (1H, s,
5-OH), 7.72 (1H, d, J= 1.9 Hz, H-2), 7.58 (1H, d, J =
1.9 Hz, H-6'), 6.58 (1H, s, H-8), 5.37 (1H, t, J = 6.8
Hz, H-2""), 5.25 (1H, t, J = 6.8 Hz, H-2"), 3.38 (2H, d,
J = 6.8 Hz, H-7""), 3.33 (2H, d, J = 6.8 Hz, H-1"),
1.80 (3H, s, H-5""), 1.76 (3H, s, H-5"), 1.72 (3H, s,
H-4""), 1.59 (3H, s, H-4"); BC-NMR (100 MHz,
Acetone-ds) J: 176.6 (C-4), 162.7 (C-7), 159.0 (C-5),
155.6 (C-9), 146.4 (C-4"), 144.9 (C-3"), 147.0 (C-2),
136.7 (C-3), 133.1 (C-3""), 131.7 (C-3"), 128.9 (C-5"),
123.3 (C-2"), 123.1 (C-1"), 123.0 (C-2"), 121.8 (C-6"),
111.7 (C-6), 113.4 (C-2"), 104.0 (C-10), 93.8 (C-8),
28.9 (C-1"), 26.1 (C-5"), 25.9 (C-5"), 22.1 (C-1"),
18.2 (C-4'"), 18.0 (C-4"). VL -%¥s 5 Sk E 1 £k
PEIEAR—3C, HEEAY) 1 4 broussonol E.

WEY 2: REATLTEHAR, =“FHE%EE
SNPHME; CasHasO6r ESI-MS m/z: 423 [M+H];
'"H-NMR (400 MHz, Acetone-de) J: 12.09 (1H, s,
5-OH), 9.59 (1H, s, 7-OH), 9.03 (1H, s, 4'-OH), 8.11
(1H, dd, J = 7.8, 1.9 Hz, H-6'), 7.99 (1H, d, J = 1.9
Hz, H-2'), 6.97 (1H, d, J = 7.8 Hz, H-5"), 6.33 (1H, s,
H-6), 5.41 (1H, t, J = 6.9 Hz, H-2""), 5.28 (1H, t, J =

6.9 Hz, H-2"), 3.53 (2H, d, J = 6.9 Hz, H-1"), 3.37
(2H, d, J = 6.9 Hz, H-1""), 1.81 (3H, s, H-4"), 1.69
(6H, s, H-4"", 5", 1.58 (3H, s, H-5"); '3C-NMR (100
MHz, Acetone-ds) d: 176.6 (C-4), 161.9 (C-7), 160.0
(C-5), 157.9 (C-4"), 155.0 (C-9), 146.9 (C-2), 136.3
(C-3), 133.2 (C-3"), 131.9 (C-3"), 130.1 (C-2"), 128.9
(C-3%, 128.1 (C-6), 123.6 (C-1"), 123.3 (C-2"), 122.9
(C-2'), 116.0 (C-5"), 107.1 (C-8), 103.9 (C-10), 98.9
(C-6), 28.9 (C-1"), 26.0 (C-5"), 25.7 (C-5"), 22.1
(C-1"), 17.9 (C-4"), 17.6 (C-4""). VA ¥R 5 kb
WIE R A BB, MEEE 2 N
broussoflavonol F.

a3 PRt IERHRR, =Rk EG
SN FEME; CaoHisO7, ESI-MS m/z: 371 [M~+H];
'H-NMR (400 MHz, Acetone-dg) J: 12.21 (1H, s,
5-OH), 7.69 (1H, brs, H-2"), 7.58 (1H, brs, H-6"), 6.50
(1H, brs, H-8), 6.31 (1H, brs, H-6), 5.41 (1H, t,J=6.8
Hz, H-2"),3.39 (2H, d, /= 6.8 Hz, H-1"), 1.75 (3H, s,
H-4"), 1.72 (3H, s, H-5"); BC-NMR (100 MHz,
Acetone-ds) 0: 176.6 (C-4), 164.9 (C-7), 161.8 (C-9),
158.0 (C-5), 147.3 (C-4"), 146.5 (C-2), 144.9 (C-3"),
136.8 (C-3), 133.0 (C-3"), 129.1 (C-1), 123.5 (C-6"),
123.0 (C- 5", 122.1 (C-2"), 113.3 (C-2"), 103.9 (C-10),
98.9 (C-6), 94.2 (C-8), 28.9 (C-1"), 26.0 (C-5"), 18.1
(C-4")o DL Bt 5 SR 41 8 B 2 A — B,
W A 3 4 uralenol

WEY 4: WEETEHAK, =RUKEE
SSEBHME ;s CaiH0O06, ESI-MS m/z: 369 [M+H]';
"H-NMR (400 MHz, CDsOD) §: 7.85 (2H, d, J = 2.0
Hz, H-2"), 7.80 (1H, d, J = 7.8, 2.0 Hz, H-6'), 6.68
(1H, d, J = 7.8 Hz, H-5), 6.29 (1H, d, J = 2.0 Hz,
H-8), 6.18 (1H, d, J = 2.0 Hz, H-6), 5.41 (1H, t, J =
6.8 Hz, H-2"), 3.78 (3H, s, 3-OCH3), 3.42 2H, d, J =
6.8 Hz, H-1"), 1.78 (3H, s, H-4"), 1.73 (3H, s, H-5");
BC-NMR (100 MHz, CD;0D) §: 180.7 (C-4), 166.2
(C-7), 164.1 (C-5), 160.0 (C-4"), 159.0 (C-2), 158.6
(C-9), 139.9 (C-3), 134.7 (C-3"), 131.2 (C-2'), 130.2
(C-3", 128.9 (C-6"), 123.9 (C-2"), 123.0 (C-1"), 116.4
(C-5"), 95.2 (C-8), 106.5 (C-10), 100.6 (C-6), 61.3
(3-OCH3), 30.0 (C-1"), 26.6 (C-4"), 18.3 (C-5"). AL
Kol 5 SR b AoE B R A 300, e A
¥y 4 N 5,7,4'-trihydroxy-3'-(3-methyl but-2-enyl)-3-
methoxy flavone.
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a5 WEBIERHRR, =R GRED
SSBHYE; CigH1206, ESI-MS m/z: 301 [M+H]';
'"H-NMR (400 MHz, CD;OD) é: 6.78 (1H, d, J = 7.8
Hz, H-6"), 6.75 (1H, d, J = 7.8 Hz, H-5'), 6.28 (1H, s,
H-6), 5.10 (1H, m, H-2"), 4.99 (1H, m, H-2""), 3.58
(3H, s, 3-OCH3), 3.44 (2H, d, J = 6.8 Hz, H-1"""), 3.41
(2H, d, J = 6.8 Hz, H-1"), 1.59 (3H, s, H-5"), 1.44
(3H, s, H-4'"), 1.40 (3H, s, H-5""), 1.29 (3H, s, H-4");
BC-NMR (100 MHz, CD;0D) ¢: 180.7 (C-4), 163.2
(C-7), 162.0 (C-2), 161.0 (C-5), 156.4 (C-9), 148.5
(C-4"), 144.9 (C-3"), 140.7 (C-3), 132.8 (C-3"), 132.6
(C-3""), 129.2 (C-2"), 124.5 (C-2""), 123.7 (C-2"), 123.6
(C-17), 122.7 (C-6"), 113.6 (C-5"), 108.0 (C-8), 106.7
(C-10), 99.6 (C-6), 61.3 (3-OCHj3), 27.0 (C-1"), 25.9
(C-5"),25.7 (C-5"), 22.5 (C-1"), 17.8 (C-4", 4™, VI L
Hef 5 SR ARE R B A — 20, W e e E
5 N 8,2"-diprenylquercetin-3-methylether .

wEY 6: WEBIERMAE, RN GKEE
SSEBHYE; CaoHis06, ESI-MS m/z: 355 [M+H]';
"H-NMR (400 MHz, CDs;OD) 4: 8.09 (2H, d, J = 7.8
Hz, H-2', 6"), 6.91 (2H, d, J = 7.8 Hz, H-3', 5"), 6.19
(1H, s, H-6), 5.18 (1H, d, J= 7.0 Hz, H-2"), 3.48 (2H,
d, J=17.0 Hz, H-1"), 1.79 (3H, s, H-5"), 1.69 (3H, s,
H-4"); BC-NMR (100 MHz, CD30D) d: 178.0 (C-4),
162.9 (C-7), 161.1 (C-5), 160.3 (C-4"), 155.7 (C-9),
147.9 (C-2), 136.9 (C-3), 132.6 (C-3"), 131.0 (C-2',
6'), 124.5 (C-2"), 116.6 (C-3', 5"), 107.8 (C-10), 104.7
(C-8), 98.8 (C-6), 25.9 (C-4"), 22.7 (C-1"), 18.3
(C-5")0 LKt 5 SOk o i 08 s 2 A — 207,
WA AW 6 N 8-prenylkaempferol.

WEY 7. WREIERHRR, =R HKEE
SSEFAE; [a]y —26.7° (¢ 0.11, CH30H);  Ca0H200s,
ESI-MS m/z: 341 [M+H]"; 'H-NMR (400 MHz,
Acetone-de) 0: 12.23 (1H, br s, 5-OH), 9.61 (1H, br s,
7-OH), 7.60 (2H, d, J= 8.0 Hz, H-2', 6), 7.45 (1H, dd,
J=28.0,7.6 Hz, H-3', 5"), 7.42 (1H, dd, /= 7.6, 7.6 Hz,
H-4"), 5.99 (1H, s, H-6), 5.61 (1H, dd, J = 12.8, 2.8
Hz, H-2), 5.40 (1H, t, J = 6.8 Hz, H-2"), 3.22 (1H, d,
J = 6.8 Hz, H-1"), 3.09 (1H, dd, J = 16.8, 12.8 Hz,
H-3a), 2.82 (1H, dd, J = 16.8, 2.8 Hz, H-3p), 1.59
(3H, s, H-5"), 1.57 (3H, s, H-4"); 3C-NMR (100
MHz, Acetone-ds) o: 196.9 (C-4), 165.0 (C-7), 162.2
(C-5), 162.0 (C-9), 140.1 (C-1"), 131.2 (C-3"), 129.6

(C-2', 6'), 129.2 (C-4"), 127.2 (C-3, 5"), 123.4 (C-2"),
109.1 (C-8), 103.3 (C-10), 95.5 (C-6), 80.1 C-2), 44.0
(C-3), 26.1 (C-5"), 21.8 (C-1"), 18.0 (C-4"). UL %4
L5k i TE B A — B, MO R E ) T
N9 6~ MRl R 2

WEY 8: WEATEHAR, =SB En
SN FAYE; [aly —15.8° (¢ 0.12, CH3;0H); Ca0H200s,
ESI-MS m/z: 341 [M+H]"; 'H-NMR (400 MHz,
Acetone-de) 0: 12.26 (1H, brs, 5-OH), 7.31 (1H, d, J =
1.9 Hz, H-2'), 7.18 (1H, dd, J = 7.8, 1.9 Hz, H-6),
6.92 (1H, d, J = 7.8 Hz, H-5'), 5.93 (2H, s, H-6, 8),
5.39 (1H, dd, J = 12.8, 3.2 Hz, H-2), 5.35 (1H, t, J =
6.8 Hz, H-2"), 3.36 (1H, d, J = 6.8 Hz, H-1"), 3.21
(1H, dd, J = 16.8, 12.8 Hz, H-3a), 2.69 (1H, dd, J =
16.8, 3.2 Hz, H-3p), 1.67 (6H, s, H-4", 5"); 13C-NMR
(100 MHz, Acetone-ds) 6: 197.2 (C-4), 167.1 (C-7),
165.2 (C-5), 164.2 (C-9), 156.3 (C-4'), 132.8 (C-3"),
131.0 (C-1"), 128.9 (C-2"), 128.7 (C-3"), 126.2 (C-2"),
123.4 (C-6"), 115.6 (C-5"), 103.1 (C-10), 97.0 (C-6),
95.9 (C-8), 79.9 (C-2), 43.4 (C-3), 28.9 (C-1"), 26.0
(C-4"), 18.1 (C-5")o LA RHH 5 Sk Hh 4 1 £ dfs
FHAR—FO), ML ENEY) 8 N licoflavanone.

WEY 9: REATLERHAR, —SHKEE
SOSBAME ;s [o]@—12.3° (¢ 0.10, CH;0H);  C20H200s;
ESI-MS m/z: 357 [M+H]"; 'H-NMR (400 MHz,
Acetone-de) o: 12.22 (1H, brs, 5-OH), 6.89 (1H, s,
H-2"), 6.78 (1H, s, H-5"), 5.93 (2H, s, H-6, 8), 5.34
(1H, dd, J = 12.8, 2.8 Hz, H-2), 5.29 (I1H, t, J = 6.8
Hz, H-2"), 3.33 (1H, d, J = 6.8 Hz, H-1"), 3.09 (1H,
dd, J = 16.8, 12.8 Hz, H-3a), 2.68 (1H, dd, J = 16.8,
2.8 Hz, H-3B), 1.69 (6H, s, H-4", 5"); 3C-NMR (100
MHz, Acetone-ds) 0: 196.2 (C-4), 166.3 (C-7), 164.2
(C-5), 163.3 (C-9), 144.2 (C-5'), 143.3 (C-4"), 131.7
(C-3"), 129.8 (C-1"), 128.3 (C-3"), 122.5 (C-2"), 118.9
(C-2"), 111.1 (C-6), 102.2 (C-10), 96.0 (C-6), 94.9
(C-8), 79.1 (C-2), 42.5 (C-3), 28.1 (C-1"), 24.9 (C-4"),
16.8 (C-5"). LA FHHR 5 SCHR A i i i ot e A —
o, YA 9 N sigmoidin B

EM10: wEATERRAR, =SBt
SN PHME; CaoHisOs, ESI-MS m/z: 339 [M-+H];
'H-NMR (400 MHz, DMSO-ds) d: 12.91 (I1H, brs,
5-OH), 10.69 (1H, brs, 7-OH), 10.28 (1H, s, 4-OH),
7.90 (2H, d, J=8.4 Hz, H-2", 6) , 6.89 (2H, d, J = 8.4
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Hz, H-3',5"), 6.38 (1H, s, H-3), 6.30 (1H, s, H-6), 5.19
(1H, t, J = 6.8 Hz, H-2"), 3.43 (2H, d, J = 6.8 Hz,
H-17), 1.80 (1H, s, H-4"), 1.66 (1H, s, H-5");
3C-NMR (100 MHz, DMSO-dy) J: 181.9 (C-4), 163.5
(C-2), 161.4 (C-7), 160.9 (C-4"), 158.8 (C-5), 154.3
(C-9), 131.0 (C-2Y), 128.1 (C-6"), 122.3 (C-3%), 121.4
(C-5"), 115.9 (C-1'), 105.8 (C-8), 103.5 (C-10), 102.5
(C-3), 982 (C-6), 79.2 (C-3"), 79.0 (C-2"), 25.4
(C-17), 21.2 (C-4"), 17.6 (C-5"). VA ¥R 5 ik
FRIE AR A — Y, M R E Y 10 8 47,5,7-
=R I8 AR T

EY 11: REOTTEHAR, =& kEe
SN FEME; CisH1406, ESI-MS m/z: 315 [M+H]%;
'H-NMR (400 MHz, DMSO-ds) d: 12.62 (1H, brs,
5-OH), 8.98 (1H, brs, 3’-OH), 7.49 (1H, dd, J = 8.2,
2.2 Hz, H-6'), 7.38 (1H, d, J= 2.2 Hz, H-2'), 7.09 (1H,
d, J=8.2 Hz, H-5"), 6.72 (1H, s, H-3), 6.65 (1H, d, J =
2.2 Hz, H-8), 6.28 (1H, d, J = 2.2 Hz, H-6), 3.89 (3H,
s, 7-OCH3), 3.81 (3H, s, 4-OCH3); '3C-NMR (100
MHz, DMSO-ds) 6: 182.1 (C-4), 165.7 (C-7), 163.9
(C-2), 161.2 (C-5), 158.0 (C-9), 150.9 (C-4"), 146.8
(C-3"), 122.9 (C-1"), 119.0 (C-6'), 112.8 (C-2"), 112.4
(C-5", 105.0 (C-10), 103.9 (C-3), 98.6 (C-6), 93.3
(C-8), 56.7 (4'-OCH3), 55.9 (7-OCH3). PA ¥ 53¢
BRI IE B A S, S ENEY 11 A
5,3"- " FFE-7 4 T WA ST

WEW 12: WEOTERH AR, ZFHEKEEN
SSBAYE; Ci7H1407, ESI-MS m/z: 331 [M+H]';
'H-NMR (400 MHz, DMSO-ds) J: 12.53 (1H, brs,
5-OH), 9.81 (1H, brs, 4'-OH), 7.80 (1H, d, J= 2.0 Hz,
H-2'), 7.78 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 6.96 (1H, d,
J = 8.0 Hz, H-5"), 6.81 (1H, d, J = 2.2 Hz, H-8), 6.37
(1H, d, J = 2.2 Hz, H-6), 3.90 (3H, s, 7-OCH3), 3.87
(3H, s, 3-OCH3); '3C-NMR (100 MHz, DMSO-ds) o:
175.9 (C-4), 164.8 (C-7), 160.2 (C-9), 156.0 (C-5),
148.9 (C-4'), 147.3 (C-2), 146.8 (C-3'), 136.2 (C-3),
122.0 (C-6"), 121.8 (C-1"), 115.6 (C-5), 111.8 (C-2"),
103.9 (C-10), 97.6 (C-6), 91.8 (C-8), 55.9 (7-OCH3),
55.7 (3'-OCHas). LA E#GHE 5 S0k v i i £ 2 A
— ), WS EEY) 12 N 3,5,4-=F3E-7.3-
AR R B

EM13: WEOTERHAR, ZFHEkEE
RN FHME; Ci7H1407, ESI-MS m/z: 331 [M+H]%;

'H-NMR (400 MHz, DMSO-ds) &: 12.78 (1H, brs,
5-OH), 9.62 (2H, brs, 3/, 5'-OH), 6.97 (2H, s, H-2', 6"),
6.70 (1H, d, J = 2.0 Hz, H-6), 6.66 (1H, s, H-3), 6.29
(1H, d, J = 2.0 Hz, H-8), 3.87 (3H, s, 7-OCH3), 3.73
(3H, s, 4-OCH3); '3C-NMR (100 MHz, DMSO-ds) o:
182.0 (C-4), 165.3 (C-7), 164.0 (C-2), 161.3 (C-10),
157.5 (C-5), 151.3 (C-3', 5'), 138.9 (C-4'), 125.7
(C-1"), 106.0 (C-2', 6'), 104.8 (C-9), 104.6 (C-3), 97.9
(C-8), 92.6 (C-6), 60.0 (4-OCH3), 55.9 (7-OCH3). LA
B S SR AR I B s A — Y, s E A
EW13 79 5,35 - =R -7, 47 F A SR

WEY 14: RO EL K CioHisOs,
ESI-MS m/z: 343 [M+H]"; 'H-NMR (400 MHz,
DMSO-ds) d: 7.51 (1H, dd, J = 8.4, 2.2 Hz, H-6"), 7.29
(1H, d, J = 2.2 Hz, H-2), 691 (1H, d, J = 8.4 Hz,
H-5'), 6.61 (1H, s, H-3), 6.51 (1H, d, J = 2.2 Hz, H-8),
6.32 (1H, d, J = 2.2 Hz, H-6), 3.98 (3H, s, 3'-OCH3),
3.96 (3H, s, 5-OCH3), 3.92 (3H, s, 4-OCHs3), 3.87
(3H, s, 7-OCH3); 3C-NMR (100 MHz, DMSO-ds) o:
178.0 (C-4), 164.1 (C-7), 161.0 (C-2), 160.8 (C-5),
160.0 (C-9), 151.9 (C-4"), 149.6 (C-3"), 123.9 (C-1'),
119.9 (C-6"), 110.9 (C-5"), 109.7 (C-10), 109.0 (C-2"),
108.2 (C-3), 96.8 (C-6), 93.0 (C-8), 56.8 (4'-OCH3),
56.5 (5-OCH3), 55.9 (3'-OCH3), 55.4 (7-OCH3). LA L
s 5 SR RO R IR AR — 30, W e A
Y14 R 5,7,3',4'-IU FAE L TR

WEMIS: REATLEEMER, —FHEEE
SN FAM: ;. CaoHa0Os, ESI-MS m/z: 389 [M+H]*;
'H-NMR (400 MHz, DMSO-ds) &: 12.08 (1H, brs,
5-OH), 7.58 (1H, dd, J = 8.4, 2.2 Hz, H-6"), 7.38 (1H,
d, J =22 Hz, H-2"), 7.01 (1H, d, J = 8.4 Hz, H-5"),
6.61 (1H, s, H-3), 4.08 (3H, s, 6-OCH3), 3.99 (3H, s,
7-OCH3), 3.96 (3H, s, 8-OCH3), 3.93 (3H, s, 3-OCH3),
3.89 (3H, s, 4-OCH3); "*C-NMR (100 MHz, DMSO-ds)
d: 182.9 (C-4), 163.9 (C-2), 153.0 (C-4"), 152.6 (C-7),
149.9 (C-3%, 149.6 (C-9), 146.0 (C-5), 136.2 (C-6),
133.0 (C-8), 124.1 (C-1%, 119.9 (C-6", 112.0 (C-5",
109.4 (C-2), 107.0 (C-10), 103.9 (C-3), 62.7
(6-OCH3), 61.9 (7-OCH3), 60.9 (8-OCHs), 56.7
(3"-OCH3), 56.2 (4-OCH3). LA L% 5 Sk rh i iE
R B AR — 300, WU &) 15 N 5-FRk-
6,7,8,3",4" 11 F 5 FE T

&P 16: IREETETMA, =Sk E A
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SSEBAYE: [a]5—52.7° (¢ 0.13, CH3;0H);  C17H160s, SRt B R A .
ESI-MS m/z: 301 [M+H]"; 'H-NMR (400 MHz, MBAR FEEEHERREEAZAE
DMSO-ds) o: 7.41 (2H, d, J = 8.4 Hz, H-2', 6"), 6.97 SE Tk
(2H, d, J = 8.4 Hz, H-3', 5"), 6.03 (2H, m, H-6, 8), [1] HHEEFEPEEDERER . PEEYE: 5
536 (1H, dd, J = 13.0, 3.3 Hz, H-2), 3.86 (3H, s, (1) [M]. Jbst: PR AL, 1998: 40-55.
A-OCH-). 3.79 (3H 7-OCHY). 3.12 (1. dd. J = [2] Zhang P C, Wang S, Wu Y, et al. Five new diprenylated
3) 3.79 (3H, s, 3), 3.12 (1H, dd, flavonols from the leaves of Broussonetia kazinoki [J]. J
16.8, 13.0 Hz, H-3a), 2.81 (1H, dd, J = 16.8, 3.3 Hz, Nat Prod, 2001, 64(9): 1206-1209.
H-3B); C-NMR (100 MHz, DMSO-ds) 6: 195.9 [81 Rl skpceE, KE K, &5 HRZRILFERDIHIT
(C-4), 167.7 (C-7), 163.9 (C-5), 162.7 (C-9), 159.9 [7]. HZ, 2010, 41(2): 191-195. ‘
(C-4", 1302 (C-1), 127.9 (C-2', 6'), 1142 (C-3', 5'), [4] .Zhe.nfg Z P, Cheng K W, Chao J F, et a.l. Tyros.mase
inhibitors from paper mulberry (Broussonetia papyrifera)
103.1 (C-10), 97.9 (C-6), 92.4 (C-8), 78.9 (?—2), 55.‘5 [J]. Food Chem, 2008, 106(2): 529-535.
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ESI-MS m/z: 331 [M+H]"; 'H-NMR (400 MHz, [J]. Fitoterapia, 2010, 81(5): 367-370.
CDCL) 6: 7.05 (1H, s, H-2'), 7.01 (1H, d, J = 8.2 Hz, [7] Kim J H, Ryu Y B, Kang N S, et al. Glycosidase
H-6'), 6.91 (1H, dd, J = 8.2, 2.2 Hz, H-5), 6.06 (1H, d inhibitory flavonoids from Sophora flavescens [J]. Biol
T 7 o o o Pharm Bull, 2006, 29(2): 302-305.
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AR). 13C- ) i
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. o N antifungal and cytotoxic activities of two flavonoids from
(C-3). BA AR5 SOk s AR A A — S, i Retama raetam flowers [J]. Molecules, 2012, 17(6):
ERNEY 1T 0 5323873 4- = A — S 7284-7293.
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. =] e e . 13 \:B,' , ﬁg,/‘:i M‘\EWJ.
s PO R R R oong, [ T WO T SRR 1
EEHE Y R A O AT T RGEIE, A [14] EE?EEP’, g,};rg gy A LA vh 4 B
E MEE Y, SN E RN AP NMR BFST [1]. BR324, 2007, 24(3):
BT 1T MEEW, It a5 98 I E 2 E e A= BT [0, i ds i
IR EAT R BT BRI 3ES E A S 341-346.
'f’t#fﬁﬁ%ﬁ&%%ﬁi{tﬁ@@aﬂtF%@’ m‘uﬁ;%j [15] sRIERR, XUE, W&, 2. AR S ST
X D . . [J]. "2, 2006, 37(4): 512-514.
HE AT R4 LT 2% 2 S ikl B b L T A SIS o
SURFIE Y, ACELBRTRVEEEE MR 1) o i, i, %, omiteminin 2402
Fi ok 22 BAA W3 Mgt . A AAMUER T BFE [7]. TPEEZ4, 2018, 49(5): 1025-1030.
WD EAR N B RIS 253800 o LA, (R AT [17] 3KJ73C, ShREA, oRgake, &5 T EE TR RIS

N B X 2 RIVE AL SR A S T R S A H

) [7]. EZ4, 2001, 32(10): 871-874.
[Tt £ LAF]



