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Chemical constituents from fruits of Ficus carica
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Abstract: Objective To study the chemical constituents from the fruits of Ficus carica. Methods The chemical constituents of F.
carica were separated and purified by silica gel, ODS, Sephadex LH-20 gel column chromatographies, and preparative HPLC. Their
structures were identified by physicochemical properties, spectroscopic analysis, as well as comparisons with the data reported in
literature. Results A total of 16 compounds were isolated from the 90% ethanol extract of the fruits of F. carica, which were
identified as wighteone (1), gancaonin G (2), 4-hydroxy-5,7-dimethoxy-6-(3-methyl-2-butenyl)-isoflavone (3), alpinumisoflavone (4),
indicanine C (5), cajanin (6), medicarpin (7), maackiain (8), 4-hydroxy-3-methoxy-8,9-methylenedioxy pterocarpan (9),
3-hydroxy-8,9-dimethoxypterocarpan (10), pinoresinol (11), medioresinol (12), syringaresinol (13), 8-hydroxy pinoresinol (14),
3-hydroxy-1-(4-hydroxy-3-methoxy-phenyl)-1-propanone (15), and 4-hydroxy-3-methoxyphenthyl alcohol (16). Conclusion All
compounds are isolated from F. carica for the first time.
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Tote H Ficus carica Linn. NEREEEY), £ —, JEE TR R, A T R HH R E T,
AR FERBUNIAR, BANRRERIEIRN . TR B BRI S ANFRE, B 757753 E R

WS HER: 2019-02-23
HEWH: ERAAREIEERITE (31660097); EZXEHARPEIEERIITE (21662011); HHEHEIHEIABE (RT-16R19)
EE®Y: AU, 2, fEEt, FEMNFRAREEY RIS N A5 TAE. E-mail: smh618@163.com
“BIEEE B & B3R, WLASIW, FENFERREED T RIS R TAE. E-mail: ytuzhaofeng@163.com
e, W, LA, FEMNFERQEED R KIS R TAE. E-mail: fuyanhui80@163.com



¢ £ % Chinese Traditional and Herbal Drugs 25 50 % 28 11 3§ 20194 6 A

* 2525

PHIRIZRAL 3 44 24k, AR s Fote R At
TACRBAGT Z LM EMEFRE, R it
LRI NG, BAEREIER. WD)
R WHTEMRAR. REKRE. FEimm. #Hik
AR FLITASE L G bR DL A R 2 IR SR R
JrP, B ZG L AT AU W AL SR LA L P
JaTE T, AR B AT R 245380 v A B
o ANURRZHAERT T 78 Pt JoAE SR SR 521 90% &
R B2 I e Ra e YEEAT 7 VP, SRR ER
B BA W M BUMRE . O TS EHTTR A
MR EIE, o KIERZHNE, ARREHXS
HAWE AT T R2G0H98, MTETE R R SL 1) 90%
ORI S5 2 T 16 MEEW, e N
PREER (wighteone, 1). H%5* G (gancaonin G,
2).\ 4-FrHk-5,7- T H A -6-(3- H - T4 )- 5 B
[4'-hydroxy-5,7-dimethoxy-6-(3-methyl-2-butenyl)-
isoflavone, 3]. M%7 1EEA (alpinumisoflavone,
4). indicanine C (5). K& Z& (cajanin, 6). il
I8 2 (medicarpin, 7). AR 2 (maackiain, 8)-.
4-FR -3 FAR SE-8,9- T F A B 201 5t (4-hydroxy-
3-methoxy-8,9-methylenedioxy pterocarpan, 9). 3-
F236-9,10- AL EFE ST (3-hydroxy-8,9-dimethoxy
pterocarpan, 10). fAfliZ (pinoresinol, 11). FLff
M HE M ( medioresinol , 12 ) . T & # flg I
(syringaresinol, 13). 8-F2 LM lEEE (8-hydroxy
pinoresinol, 14). 3-F8%&-1-(4-F22-3-H EHFK)-1-
Pl [3-hydroxy-1-(4-hydroxy-3-methoxy-phenyl)-1-
15) 1 4- 32 5t 3- 1 40 3t 2K 4 iF
(4-hydroxy-3-methoxyphenthyl alcohol, 16). FTH
WEWEE RNTCAER 5 B 15 5.
1 XEEMR

Bruker AV-400 % G AZ B IEHRAX (F8FE Bruker
AF]); Dionex il # 4L m AOBAH (A (SEE B2
NF]D; Cosmosil Cig il &M EEF: (250 mm X 20
mm, 5 pm); Finnigan LCQ Advantange MAX Jii i
I CGEEAAFD; HACERE O (5t Buchi
AT EERER GF254 Akt (5 SilgrE
¢ ] ); Sephadex LH-20 ( 3 Amersham
Blosclences 2~ ); ODS HE A1k (Ci5, 10~40
um, Merck 2A%); 400IN HL TR (Eig MR
ERHACGRARA T LM YOKO-ZX
R RE BRI RATBR A 7] )5 N-1001 B jje e 7%
RAL CHA EYELA 255 B 358 2 4l

propanone

(PR TR A PR A D

TAERRSZT 2017 4F 9 ARET I AR E B
7, G IR 5 A T B AT Rt 5t
TS NFREWE BN TCAER Ficus carica Linn. [
sz, SEIERRA (FICA20170918) f#77 TG IMTE A
SR U YIS A R AR A E
2 BRSNS

BT e R F L 15.8 kg MyiEfEH 90% 24
BEPSIR BRI 3 IR, BRREEHL 1, SRRk e i
BLRERAR R E . IR E /KRR G K5 5
F TR AN IR R AL, (RO 7 5 15 A v Tk 2
HAL 863.7 g MEEIR L Ba 2 HUERAL 647.9 g HUATH
fik 2 B AL 860.0 g FREAE i 43 55, AT Tik- 15
fil (95 1 5—>50:50) BREEGEML, 193] 7 NS (Fr.
1~7). Fr. 4 (423 g) 4 ODS H: ity B, HEE-
K (60 :40—100 : 0) BHEEBEML, 155 8 NI I;
(Fr. 4A~4H). Fr. 4B % Sephadex LH-20 ¥t (4
T CHEL) itk fa 2 %% HPLC (ZJ5-7K 55 @ 45)
HIHERLAEY 1 (12.6 mg). 8 (23.0mg). 9 (42.1
mg) A1 13 (65.3 mg); Fr. 4C £ Sephadex LH-20 #
IR () 4ifbja 4% HPLC (HEE-/K
65 : 35) il &ML A 2 (522 mg). 7 (35.6 mg)
110 (78.3 mg); Fr. 4D ZLRERFEEIE 2, £
fik-TA (95 @ 5—>50:50) FREEWEME, TR 4
Sephadex LH-20 #ERAF S (E05-HEE 10 1) 4
b5 &% 2 HPLC (ZJiE-/K 65 1 35) il & 43 24k
A3 (93 mg). 11 (64.7mg). 14 (129 mg) Al
16 (21.6 mg); Fr. 4E SRERAL OIS 5, A -
BEFR 2.6 (80 : 20—50 : 50) FREEPRME, Vel
£t Sephadex LH-20 BE/RAE (A1 CRO5-FFEE1: D
alifk J5 £ %2 HPLC (HFEE-/K 75 & 25) il %15 2
th&49 4 (31.2mg). 6 (43.7mg) 111 (31.9 mg);
Fr. 4F ZRERAF IS8, AimEE-BE R 40 (85
1550 : 5086 FEBEML, BEMLIL >4 Sephadex LH-20
BERAE G (EE-FEE 1) it & H &R
HPLC (ZJE-7K 851 15) HI&MEEMLEY 5 (42.3
mg). 12 (58.6mg) F115 (32.0 mg).
3 HMm%KE

WwEM 1. REETERHK, =S5kt
SN A ESI-MS m/z: 339 [M+H]": "H-NMR (400
MHz, CD;0D) d: 7.98 (1H, s, H-2), 7.29 (2H, d, J =
8.6 Hz, H-2', 6), 6.82 (2H, d, J = 8.6 Hz, H-3', 5"),
6.28 (1H, s, H-8), 5.22 (1H, brt, J = 7.6 Hz, H-2"),
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331 (2H, d, J = 7.6 Hz, H-1"), 1.69 (3H, s, H-5"),
1.58 (3H, s, H-4"); "C-NMR (100 MHz, CD;0D) 6:
182.2 (C-4), 163.9 (C-7), 160.6 (C-5), 158.8 (C-4"),
157.7 (C-9), 154.6 (C-2), 131.9 (C-3"), 131.3 (C-2,
6'), 124.7 (C-3), 123.6 (C-1"), 123.5 (C-2"), 116.3
(C-3", 5"), 112.9 (C-6), 106.2 (C-10), 94.0 (C-8), 26.1
(C-4"), 22.4 (C-1"), 18.2 (C-5"). VA _EHiE 5 Lk
ERAREEA D, Wt A 1 PR

WEY 2: WAL ERHAR, =“FHkEE
SONEBAYE ; ESI-MS m/z: 353 [M+H]™; 'H-NMR (400
MHz, DMSO-dg) d: 8.42 (1H, s, H-2), 7.40 (2H, d, J =
8.2 Hz, H-2', 6), 6.78 (2H, d, J = 8.2 Hz, H-3', 5),
6.69 (1H, s, H-8), 5.09 (1H, t, J = 6.8 Hz, H-2"), 3.91
(3H, s, 7-OCHs), 3.25 (2H, d, J = 6.8 Hz, H-1"), 1.68
(3H, s, H-5"), 1.57 (3H, s, H-4"); “C-NMR (100
MHz, DMSO-ds) 6: 181.0 (C-4), 163.4 (C-7), 158.3
(C-4"), 158.0 (C-5), 156.5 (C-8a), 154.7 (C-2), 131.6
(C-3"), 130.7 (C-2', 6'), 123.0 (C-3), 122.4 (C-2"),
121.7 (C-1"), 112.2 (C-6), 115.6 (C-3', 5), 105.9
(C-4a), 90.7 (C-8), 56.9 (7-OCH3), 25.9 (C-5"), 21.5
(C-17), 17.9 (C-4"). LA bHE 5 STk ko Hofs e A
—5, WS Ew 2 M HET G.

WEY 3: REALEEHAR, =S kEE
SN FAME: ESI-MS m/z: 367 [M+H]"; "H-NMR (400
MHz, DMSO-ds) d: 7.78 (1H, s, H-1), 7.29 (2H, d, J =
8.0 Hz, H-2', 6), 6.82 (2H, d, J = 8.0 Hz, H-3', 5'),
6.71 (1H, s, H-8), 5.21 (1H, t, J = 6.8 Hz, H-2"), 3.93
(3H, s, 7-OCHs), 3.86 (3H, s, 5-OCHj;), 3.39 (2H, d,
J = 6.8 Hz, H-1"), 1.82 (3H, s, H-5"), 1.69 (3H, s,
H-4"); "“C-NMR (100 MHz, DMSO-ds) d: 175.6
(C-4), 162.3 (C-7), 156.0 (C-4), 157.9 (C-5), 157.7
(C-10), 150.6 (C-2), 132.0 (C-3"), 130.5 (C-2', 6"),
125.9 (C-3), 123.9 (C-1"), 122.5 (C-2"), 122.4 (C-6),
1158 (C-3', 5), 113.0 (C-9), 94.9 (C-8), 62.2
(5-OCH3), 56.0 (7-OCH3), 25.9 (C-4"), 22.4 (C-1"),
18.0 (C-5"). VA3t 5 SCiikabosE ro St Se A — 55,
WS RIEY) 3 N 4-F83E-5,7-— W4 JE-6-(3-H %-
TREL)- S T

WEY 4. RIEETERHAK, =SHkEE
SONEFE M ESI-MS m/z: 337 [M+H]™; 'H-NMR (400
MHz, DMSO-dg) 6: 8.36 (1H, s, H-2), 7.41 (2H, d, J =
8.8 Hz, H-2', 6), 6.83 (2H, d, J = 8.8 Hz, H-3', 5),
6.58 (1H, d, J = 10.0 Hz, H-4"), 5.82 (1H, d, J = 10.0

Hz, H-3"), 6.48 (1H, s, H-8), 1.46 (6H, s, 2"-CH3);
BC-NMR (100 MHz, DMSO-dq) J: 180.6 (C-4), 159.0
(C-7), 157.9 (C-9), 156.8 (C-5), 155.9 (C-4), 154.5
(C-2), 129.8 (C-2', 6'), 114.7 (C-3"), 122.8 (C-3),
120.9 (C-1), 114.8 (C-3', 5), 114.3 (C-3"), 105.5
(C-6), 104.8 (C-10), 94.7 (C-8), 77.9 (C-2"), 28.0
(C-5"), 28.0 (C-6"). LA b-H¥im 15 SCiik b 4o it 2
A0, MRS 4 0 R S

EY 5: REETLEERER, =FHS%EE
SN FAME ;. ESI-MS m/z: 351 [M+H]"; "H-NMR (400
MHz, DMSO-dy) 6: 7.81 (1H, s, H-2), 7.28 (2H, d, J =
8.8 Hz, H-2, 6), 7.21 (1H, brs, 4-OH), 6.79 (2H, d,
J=18.7Hz, H-3', 5), 6.68 (1H, d, J = 10.0 Hz, H-4"),
6.59 (1H, s, H-8), 5.68 (1H, d, J = 10.0 Hz, H-3"),
3.91 (3H, s, 5-OCHs), 1.48 (6H, s, 2"-CH3); *C-NMR
(100 MHz, DMSO-ds) 6: 176.0 (C-4), 158.8 (C-7),
158.3 (C-5), 156.5 (C-4"), 155.8 (C-8a), 150.8 (C-2),
130.9 (C-3"), 130.5 (C-2', 6), 126.1 (C-3), 123.5
(C-1"), 115.8 (C-4"), 115.6 (C-3', 5'), 113.5 (C-6),
112.9 (C-4a), 100.8 (C-8), 78.0 (C-2"), 63.1
(5-OCHj), 28.3 (C-5"), 28.3 (C-6"). LA %3 50k
ol s A -, WSk Em s AN
indicanine C.

WEY 6: REOLEEMA, =FUHBREM
RSEBAYE ; ESI-MS m/z: 301 [M+H]"; "H-NMR (400
MHz, DMSO-dq) 6: 13.02 (1H, s, 5-OH), 9.41 (1H, s,
2'-OH), 9.28 (1H, s, 4-OH), 8.23 (1H, s, H-2), 6.98
(1H, d, J = 8.2 Hz, H-6'), 6.65 (1H, d, J = 2.2 Hz,
H-3'), 6.38 (1H, dd, J = 8.2, 2.2 Hz, H-5'), 6.31 (1H, d,
J =22 Hz, H-6), 6.26 (1H, d, J = 2.2 Hz, H-8), 3.88
(3H, s, 7-OCH3); "*C-NMR (100 MHz, DMSO-d;) -
180.7 (C-4), 164.9 (C-7), 161.8 (C-5), 158.7 (C-8a),
157.6 (C-4), 156.5 (C-2"), 155.8 (C-2), 132.3 (C-6"),
120.8 (C-3), 108.5 (C-1"), 106.3 (C-5), 105.6 (C-4a),
102.7 (C-3"), 98.0 (C-6), 92.4 (C-8), 55.9 (7-OCHj3).
DL $s 5 SCkIRaE B s A 5, e ek
W6 AT XK.

wEW 7. ABKEEREK, S HBREEKR
NiFHE: ESI-MS m/z: 271 [M+H]": "H-NMR (400
MHz, CD;0D) 6: 7.28 (1H, d, J = 8.2 Hz, H-1), 7.09
(1H, d, J=8.2 Hz, H-7), 6.51 (1H, dd, J = 8.2, 2.2 Hz,
H-2), 6.38 (1H, dd, J = 8.2, 2.2 Hz, H-8), 6.36 (1H, d,
J=2.2 Hz, H-4), 6.28 (1H, d, J = 2.2 Hz, H-10), 5.37
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(1H, d, J = 6.8 Hz, H-11a), 4.21 (1H, dd, J = 10.6, 3.9
Hz, H-6a), 3.68 (3H, s, 9-OCH3), 3.62 (1H, dd, J =
10.6, 6.8 Hz, H-6B), 3.45 (1H, m, H-6a); “C-NMR
(100 MHz, CD;0D) §: 161.3 (C-3), 160.8 (C-4a),
156.9 (C-9), 156.6 (C-10a), 132.3 (C-1), 124.8 (C-7),
118.9 (C-6b), 112.7 (C-11b), 109.8 (C-2), 106.5 (C-8),
103.7 (C-4), 97.1 (C-10), 78.6 (C-11a), 66.6 (C-6),
55.7 (9-OCH3), 39.6 (C-6a). LA %k 5 CHkiRIE Y
HmIEA 5, MW 7 N K.
a8 ABTERK, E%xmﬁﬁéfi
N FHYE; ESI-MS mi/z: 285 [M+H]"; 'H-NMR (400
MHz, CD;0D) ¢: 7.28 (1H, d, J = 8.2 Hz, H-1), 6.81
(1H, s, H-7), 6.52 (1H, dd, J = 8.2, 2.2 Hz, H-2), 6.37
(1H, s, H-10), 6.28 (1H, d, J = 2.2 Hz, H-4), 5.88 (2H,
d, J=10.8 Hz, 8-OCH,0-9), 5.45 (1H, d, J = 7.2 Hz,
H-11a), 4.22 (1H, dd, J = 10.8, 4.8 Hz, H-6a), 3.60
(1H, dd, J=10.8, 7.2 Hz, H-6p), 3.51 (1H, m, H-6a);
BC-NMR (100 MHz, CD;0D) &: 158.7 (C-3), 156.6
(C-4a), 154.1 (C-10a), 148.0 (C-9), 141.9 (C-8), 131.8
(C-1), 118.6 (C-6b), 111.7 (C-11b), 109.6 (C-2), 104.8
(C-7), 102.9 (C-4), 100.9 (8-OCH,0-9), 92.9 (C-10),
78.8 (C-11a), 65.8 (C-6), 39.9 (C-6a). DL F¥E 5
MR AR IE R R A 8D, etk A 8 e
twEY 9: ABTLEERE, zﬁmﬁeﬁéfi
iR ; ESI-MS m/z: 315 [M+H]"; "H-NMR (400
MHz, CDCl;) d: 7.01 (1H, d, J = 8.8 Hz, H-1), 6.82
(1H, s, H-7), 6.71 (1H, d, J = 8.8 Hz, H-2), 6.39 (1H,
s, H-10), 5.91 (2H, d, J = 10.6 Hz, 8-OCH,0-9), 5.51
(1H, d, J = 7.2 Hz, H-11a), 4.31 (1H, dd, J = 10.8, 4.8
Hz, H-6a), 3.89 (3H, s, 3-OCH3), 3.57 (1H, dd, J =
10.8, 7.2 Hz, H-6B), 3.52 (1H, m, H-6a); "*C-NMR
(400 MHz, CDCl3) o: 153.6 (C-10a), 147.8 (C-9),
147.6 (C-3), 143.5 (C-4a), 141.3 (C-8), 134.0 (C-4),
119.8 (C-1), 117.6 (C-6b), 113.9 (C-11b), 105.1 (C-2),
103.9 (C-7), 100.8 (8-OCH,0-9), 92.7 (C-10), 77.9
(C-11a), 66.0 (C-6), 54.8 (3-OCH3), 39.8 (C-6a). A I
e 5 SCRIoE R R A -, S aw 9
N 4R FE-3-F A FE-8,9- T H AR SR A )i
WEW10: ABLEERAR, —FHBREER
RiBAPE; ESI-MS m/z: 301 [M+H]": 'H-NMR (400
MHz, CDCls) d: 7.19 (1H, d, J = 8.0 Hz, H-1), 6.99
(1H, s, H-7), 6.52 (1H, s, H-10), 6.46 (1H, dd, J = 8.0,

2.0 Hz, H-2), 6.26 (1H, d, J = 2.0 Hz, H-4), 5.52 (1H,
d, J = 6.8 Hz, H-11a), 4.25 (1H, dd, J = 9.8, 3.8 Hz,
H-6a), 3.71 (6H, s, 8, 9-OCHj3), 3.63 (1H, m, H-6p),
3.59 (1H, m, H-6a); "C-NMR (100 MHz, CDCl;)
158.8 (C-3), 156.3 (C-4a), 153.2 (C-10a), 149.8 (C-9),
142.9 (C-8), 132.0 (C-1), 117.3 (C-6b), 111.5 (C-11b),
109.8 (C-7), 109.4 (C-2), 102.8 (C-4), 95.6 (C-10),
77.6 (C-1la), 65.8 (C-6), 56.7 (8-OCH;), 55.9
(9-OCH3), 40.1 (C-6a) LA b3l 5 SCHiRHRAE (1) 508
FA—F, WA 10 9 3-583E-9,10-
AR S

&M 1. ABTERRAR, =FEkEax
NEFHE: ESI-MS m/z: 359 [M+H]": "H-NMR (400
MHz, CD;0D) d: 6.98 (2H, d, J = 2.0 Hz, H-2, 2'),
6.80 (2H, d, J= 8.2 Hz, H-5, 5"), 6.78 (2H, dd, J = 8.2,
2.0 Hz, H-6, 6'), 4.69 (2H, d, J = 5.0 Hz, H-7, 7'), 4.26
(2H, dd, J = 8.8, 7.2 Hz, H-9, 9'), 3.87 (3H, s, 3,
3-OCHj), 3.09 (2H, m, H-8, 8"); >*C-NMR (100 MHz,
CD;0D) &: 145.6 (C-3, 3'), 1453 (C-4, 4'), 132.9
(C-1, 1'), 118.9 (C-6, 6'), 108.9 (C-2, 2'), 114.5 (C-5,
5%, 85.9 (C-7, 7", 72.0 (C-9, 9"), 55.9 (3, 3'-OCH3),
54.5 (C-8, 8"). LA & 5 SOl aE i 25ahs Je A —
M, W%tk s 1 AR R,

EW12: AETERHAR, =S RE60x
RiFHE: ESI-MS m/z: 389 [M+H]": "H-NMR (400
MHz, CD;COCD;) §: 7.52 (1H, s, 4-OH), 7.08 (1H, s,
4'-OH), 7.01 (1H, d, J = 2.0 Hz, H-2), 6.85 (1H, dd,
J = 8.0, 2.0 Hz, H-6), 6.80 (1H, d, J = 8.0 Hz, H-5),
6.71 (2H, s, H-2', 6), 4.68 (2H, d, J = 4.6 Hz, H-7, 7"),
4.19 (2H, m, H-9q, 9'a), 3.88 (2H, m, H-9p, 9'B), 3.82
(3H, s, 3-OCHs3), 3.79 (6H, s, 3’, 5-OCHj3), 3.11 (2H,
m, H-8, 8); “C-NMR (100 MHz, CD;COCDs) §:
148.8 (C-3', 5'), 148.4 (C-3), 147.0 (C-4), 136.3
(C-4"), 134.3 (C-1), 133.3 (C-1"), 119.7 (C-6), 115.6
(C-5), 110.7 (C-2), 104.6 (C-2', 6), 86.9 (C-7"), 86.7
(C-7), 72.5 (C-9'), 72.4 (C-9), 56.8 (3, 5'-OCH3), 56.4
(3-OCHj), 55.5 (C-8), 55.3 (C-8"). LA _F%¥5 5 SCHkIR
BRI A, M A 12 A
JEW o

EM13: ABTEH K, ZFEkEaR
RMiFHE: ESI-MS m/z: 419 [M+H]": "H-NMR (400
MHz, DMSO-dg) d: 6.58 (4H, s, H-2, 6, 2/, 6'), 4.69
(2H, d, J=3.6 Hz, H-7, 7"), 4.18 (2H, dd, J= 8.2, 6.7
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Hz, H-9a, 9'a), 3.82 (2H, overlapped, H-9p, 9'B), 3.81
(12H, s, 3, 5, 3', 5-OCH3), 3.08 (2H, m, H-8, 8");
BC-NMR (100 MHz, DMSO-d;) 6: 148.6 (C-3, 5, 3/,
5), 135.5 (C-4, 4), 132.1 (C-1, 1), 104.3 (C-2, 2/, 6,
6'), 86.0 (C-7, 7), 71.7 (C-9, 9'), 56.6 (3, 5, 3,
5'-OCHj3), 54.3 (C-8, 8'). LA EX¥¥E 5 SCHkIRiE 1%
A, WA 13 8T ER R

B 14: QBRI A, E%kﬂﬁ%‘iﬁéfi
N FEYE; ESI-MS mi/z: 375 [M+H]"; 'H-NMR (400
MHz, DMSO-d) d: 9.02 (1H, s, 4-OH), 8.79 (1H, s,
4-OH), 7.02 (1H, d, J= 1.8 Hz, H-2"), 6.96 (1H, d, J =
1.8 Hz, H-2), 6.79 (1H, d, J = 8.0 Hz, H-5), 6.76 (1H,
d, J = 8.0 Hz, H-5"), 6.72~6.64 (2H, dd, J = 8.0, 1.8
Hz, H-6, 6"), 5.12 (1H, brs, H-7), 4.78 (2H, d, J = 5.2
Hz, H-7'), 4.51 (1H, s, 8-OH), 4.34 (1H, t, J = 8.8 Hz,
H-9'a), 3.91 (1H, d, J = 8.8 Hz, H-90), 3.69 (1H, d,
J = 8.8 Hz, H-9p), 3.76 (3H, s, 3-OCH3), 3.72 (3H, s,
3'-OCHj3), 3.58 (1H, dd, J = 8.8, 6.6 Hz, H-9'B), 2.91
(1H, m, H-8"); "C-NMR (100 MHz, DMSO-d;)
147.6 (C-3), 147.0 (C-3'), 145.9 (C-4), 145.8 (C-4"),
132.2 (C-1"), 127.9 (C-1), 120.2 (C-6), 119.0 (C-6"),
115.3 (C-5), 114.7 (C-5"), 112.3 (C-2), 110.8 (C-2'),
90.9 (C-8), 87.3 (C-7), 85.6 (C-7"), 74.7 (C-9), 70.2
(C-9"), 61.0 (C-8"), 55.8 (3-OCHj3), 55.7 (3'-OCH3). LA
S oS R R A ), A
Y114 9 8- 32 HEAL IR TE .

a5 AETLEEM A, E%Wiﬁiﬁé&
BT ; ESI-MS m/z: 197 [M+H]"; "H-NMR (400
MHz, CD;0OD) ¢: 7.61 (1H, dd, J = 8.2, 2.0 Hz, H-6"),
7.53 (1H, d, J=2.0 Hz, H-2'), 6.86 (1H, d, J = 8.2 Hz,
H-5"), 3.92 (2H, t, J = 6.4 Hz, H-3), 3.88 (3H, s,
3-OCHs), 3.13 (2H, t, J = 6.4 Hz, H-2); “C-NMR
(100 MHz, CD;0D) d: 198.2 (C-1), 40.2 (C-2), 57.6
(C-3), 128.9 (C-1"), 110.3 (C-2'), 152.2 (C-3"), 147.6
(C-4"), 114.3 (C-5"), 123.2 (C-6"), 55.0 (3-OCH3). LA
Rl S SCERaR S R A -, s et A
Y15 R 3-FRdE-1-(4-F2 2E-3- A B 2K) - 1- T i o

&Y 16: ABETLEMA, =SB ER
RiFHTE; ESI-MS m/z: 169 [M+H]": 'H-NMR (400
MHz, CDCL) d: 6.91 (1H, d, J = 7.8 Hz, H-5), 6.82
(1H, d, J=2.0 Hz, H-2), 6.69 (1H, dd, J= 7.8, 2.0 Hz,
H-6), 3.92 (3H, s, 3-OCH3), 3.85 (2H, m, H-8), 2.81
(2H, m, H-7); "C-NMR (100 MHz, CDCl;) &: 146.8

(C-3), 144.6 (C-4), 130.5 (C-1), 121.9 (C-6), 114.7
(C-5), 111.8 (C-2), 64.0 (C-8), 55.9 (3-OCH3), 39.1
(C-7)o LA F3HE 5 SRR Bt S A — 2T,
UEALAY) 16 N 4-F3 -3 F A JE 2R 2 2.
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