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compounds were separated and purified by various chromatographic techniques, and their structures were identified by physical and
chemical properties and spectroscopic methods (NMR and MS). The cytotoxicity of each compound on HepG-2 and MCF-7 cells
was tested. Results A total of 26 compounds were isolated and identified as 2-(4-hydroxyphenyl)ethyl-6-O-
2-(4-hydroxyphenyl)ethyl-6-O-(E)-caffeoyl-f-
D-glucopyranoside (3), 6'-O-coumaroyl-1'-O-[2-(3,4-dihydroxyphenyl) ethyl]-B-D-glucopyranoside (4), ( -+ )-pinoresinol (5),
8-hydroxypinoresinol (6), pinoresinol-4-O-B-D-glucopyranoside (7), (+)-epipinoresinol (8), (+)-1-hydroxy-2-epipinoresinol (9),
phillygenin  (10), ( + )-epipinoresinol-4'-O-B-D-glucopyranoside (11), ( =+ )-lariciresinol (12), (-)-lariciresinol (13), rel-
(7R,8'R,8S)-forsythialan C (14), rel-(7R,8'R,8R)-forsythialan C (15), (7'S,8R,8'R)-isolariciresinol (16), matairesinol (17),
martairesinol-4'-O-B-D-glucopyranoside (18), (—)-nectandrin B-B-D-glucopyranoside (19), (7R,7'R,8S,8'R)-4,4'-dihydroxy-3,3'-
dimethoxy-7,7"-epoxylignan-4-O-B3-D-glucopyranoside (20), (7R,7'R,8S,8'R)-4,4’-dihydroxy-3,3'-dimethoxy-7,7'-epoxylignan-4'-O-
B-D-glucopyranoside  (21), myrtenyl-O-p-D-glucopyranoside (22), neryl-B-D-glucopyranoside (23), a-terpineol-8-O-B-D-
glucopyranoside (24), rengyolone (25) and methyl ferulate (26). Conclusion Compounds 1, 3, 4, 19—24 and 26 are separated from
the genus of Forsythia for the first time. All compounds are evaluated for cytotoxic activities against MCF-7 and HepG-2 cell lines
by MTT assay, and the results showed that compounds 5-18 have potential inhibitory activity on MCF-7 and HepG-2 cell lines at 40

umol/L.

[(4-hydroxyphenyl)acetyl]-pB-D-glucopyranoside (1), calceolarioside B (2),

Key words: Forsythia suspensa (Thunb.) Vahl.; phenylethanol glycoside; monoterpene glycoside; lignan; antitumor activity; 2-(4-
hydroxyphenyl)ethyl-6-O-(E)-caffeoyl-B-D-glucopyranoside; (+)-pinoresinol; martairesinol-4'-O-f-D-glucopyranoside; a-terpineol-

8-0-B-D-glucopyranoside

%5 Forsythia suspensa (Thunb.) Vahl. YAz £}
(Oleaceae) i%#JE Forsythia Vahli#), <,
BRI, OE. /Mg, O, BT W ARRECA ‘OB
FXY)”, FEMTIRENES, WHhhEkss, Fi6H
87, FLFFERSRAER2. H AT N AR AE R A
KINZ R ORGTEH IR RIEZRIE. R
TR R MHAN R 7 55D M2 A2 BETEE (T
R Bk, PURBRAPLAMNS Bl #FIRH,
R E A B A B bR i, (HEF TN R
LR PR FLAR B8, Jeik A S ozl e i A h
B R BT BRI YERR i, S EOE MR AN
2y LA B o Dtk — 0 i) B o 24 R MR
2GR, RANTZ IR P U RS R, A
SISO EERIEAT T REMINE BT, R
FERTEMZ MG B RERAE . ik ODS
L AT R B ) XIS 75% L EEHRELY)
AT 8, FET I AN 5 T BUl AT 22 45
PR 5 5E o I 75% L BEHR I h 43 B % Y 26
MEEYD, 5358 2-(A-FRHE IR HR) £ -6-0-[(4-Fa ik
7 L) 4 W 3 1-p-D- wE W A & BE O ( 2-(4-
hydroxyphenyl)ethyl-6-O-[(4-hydroxyphenyl) acetyl]-
B-D-glucopyranoside , 1) . Al 2K 4 E B
(calceolarioside B, 2). 2-(4-F2 52K ) 2, 2-6- O-(E)-
ubn ik Pk -B-D- ik MR i %] H T [2-(4-hydroxyphenyl)
ethyl-6-O-(E)-caffeoyl-B-D-glucopyranoside, 3]. 6'-O-
7 B -1-0-[2-(3,4- - F FE R HE) 2, 3L ]-B-D- i I 6

EFETF (6'-O-coumaroyl-1'-O-[2-(3,4- dihydroxyphenyl)
ethyl]-B-D-glucopyranoside , 4 ). (+)-# fig =
[( + )-pinoresinol , 5] . 8- ¥ 3 I JE =
(8-hydroxypinoresinol, 6). ¥/l 2 -4-O-B-D- M I 7
% BEE (pinoresinol-4-O-B-D-glucopyranoside, 7).
(+)-FMHEZ [(+)-epipinoresinol, 8) 1. (+)-1-
IE-2-F MK [(+)-1-hydroxy-2-epipinoresinol,
9]. #EMEE (phillygenin, 10). (+)-FIlEH-4-
O-B-D-Mt I i % # 1  [(+)-epipinoresinol-4'-O-B-D-
glucopyranoside , 11]. (+)-7& M JIE K [(+)-
lariciresino, 12]. (—)-7&™M#a 5 Z[(—)-lariciresinol,
13] . rel-(7R,8'R,8S)-forsythialan C (14 ) . rel-
(7R,8'R,8R)-forsythialan C (15). (7'S,8R,8'R)-F# ¥ I
A REZ [(7'S,8R,8'R)-isolariciresinol, 16]. %V fi
% (matairesinol, 17). %' VHA g & -4'-O-p-D-Mt R
% HEE (martairesinol-4'-O-B-D-glucopyranoside,
18). (-)-HEW KR B-p-D-MLHEHEH [()-
nectandrin B-p-D-glucopyranoside, 19]. (7R,7'R,8S,
8'R)-4,4- "3 H-33- T H A -7 - A KR ER-
4-O-B-D- Wt F 7 % ¥E & [(7R,7'R,8S,8'R)-4,4'-
dihydroxy-3,3'-di-methoxy-7,7’-epoxylignan-4-O-p-D-
glucopyranoside, 20]. (7R,7'R,8S,8'R)-4,4'- —¥% %-
3,3'- T -7, 7'- A SR JIR 31 -4'-O-B-D- It i 7] %
B [(7R,7'R,8S,8'R)-4,4"-dihydroxy-3,3'-dimethoxy-
7,7"-epoxylignan-4’-O-p-D-glucopyranoside , 21] .
10-0-B-D- #k & W /& B # C myrtenyl-O-B-D-
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glucopyranoside , 22 ). neryl-B-D-glucopyranoside
(23)+ o-F2 HiE-8-O-B-D- Mt Ik 7 % B (a-terpineol-
8-O-p-D-glucopyranoside , 24 ) . % ¥ ¥f & ¥ i
(rengyolone, 25) FIRI#EFR [ (methyl ferulate,
26). HrPbAW 1. 3. 4 F119~24. 26 NE KM
ERAEY R BAAE. X SR E AT
T RSN IR IS AR, 5 R ERTE 40 umol/L
W T &) 5~18 X HepG-2 F1 MCF-7 4iifiil & FL
A — 5 A M B TR
1 {UEEMH

Waters 2487 45 4l #% A1 Waters 515 15 R
i {y (£ E Waters 2 # ), UPLC-Waters
SYNG2SIHD TOF 5 R AH- =143 #% © AT I [A] 5T
i (Z£[E Waters A @]), Bruker avance 111600 #% %
SR EAL (45 Bruker A F) A1 P850 HUJiEYAX
b B r g REA AR A A PR A FD o

RS (100~200. 200~300 H) A2
FEIE GFase (F S FEL T AR AR, R (60~
90 H, ILHKFHTHRAF D, MCI GEL CHP20P
HoRL (HAZZEWS), JFitk: ODS ikl (HA=
358 W]) F YMC-Pack ODS-A S fH ik (H A=
EYNEIDN

M 251 R T4 R AR 250 i s, &Ik
PHZGRLR 5 224 B B 3 1 B 800 S e AR B RNE
R Y% F suspensa (Thunb.) Vahl f)F1 5
S FE (FS-201909) fRA7T V5 R IR K A [
B #4221 L6 =,
2 REEBSENE

75% £ E 7KV 7 SR BGE AR SE (11.8 kgD,
WORWRGR G, KW, RIS BEER R A
IE T ESARFFIR 1 0 1 eIk T 28, 1530 & 172
(650.9 9O R 2182 (213.2 g) AIIE T = (700.3
90 XTBSR CBEAEEZ R HP20 (i A it 4770 2,
MENF AR 2 %7 10%. 30%. 50%. 70%. 90% HH
it 7K DA R 40 FR R BE e b, 4981 7 NiLsr (B-1~
E-7). E-2 HASERAEEERITYID NS, &
F - FEY (40:1.20:1.10:1.8:1.4:1.0:
1) BEEEBEME, 198] 7 Moy (E-2-1~E-2-7). E-2-2
ZERAE R B, ARSI, 192 8 Mt
4y (E-2-2-1~E-2-2-8), %t E-2-2-7 XJH pHPLC
ITEEFEVEML, JREhH N 55% HEE K, HRLEY 22
(E-2-2-7-2-1, tr=60 min, 10.5 mg). 23 (tz=62 min,
7.2mg) F124 (k=62 min, 5.9 mg); E-2-3 Lhtlk

RSB, MR A R EE, Bl 7 MR
AR, & 4R 5459 3 54N 7 (E-2-3-1~E-2-3-5),
X E-2-3-4 R pHPLC #EATZEREVLML, WahilN
40%H K, BEMLEY 1 (k=30 min, 15.8mg).
E-2-4 L RIRIEAT 1 73 55, A — & be- H
(30:1.25:1.15:1.10:1.5:1. 0: 1) BB
Ve, 193] 10 Nf4)r (E-2-4-1~E-2-4-10) . E-2-4-4
SRERFE O 8, & P h-HEE-K (1501
0.05. 8:2:0.2. 7:3:05) 47k, B35 34
W5y (E-2-4-4-1~E-2-4-4-3), %} E-2-4-4-2 % H]
pHPLC 4TS FEBEML, s 38% /K, 735
&7 (=40 min, 125mg). 11 (tr=45 min,
25.1 mg). 18 (tg=50 min, 6.1 mg). E-2-4-9, %
TR AT A B, AN AR L R D K=
15:1:0.05.8:2:0.2F17:3:05A478M, 5
3| 4 NGy (E-2-4-9-1~E-2-4-9-4), %} E-2-4-9-3
KF pHPLC HEATEEEEVEML, shAH N 36% HEEK,
531k &%) 3(t=51 min, 15.1 mg)- 4 (tr=52 min,
10.2 mg); E-2-5 ZRBEA: (il &, WA=
S bE-FEE (30:1.25:1.15:1.10:1.5: 1.
0 LBBREEVENL, /53] 4 ML/ (E-2-5-1~E-2-5-4).
E-2-5-3 Sk etk il 0 B8, A & H e B -
/K (15:1:0.05. 8:2:02. 7:3:05) Hhi,

535 6 Mt/ (E-2-5-3-1~E-2-5-3-6) . X} E-2-5-3-4
KF pHPLC HEATSEEEVEML, WshAH N 29% HEEK,
BEMEY 2 (tr=37 min, 13.4 mg). E-7 H%k%&
WA AT VP 70 85, TP BI AR N
A E-FEE (4001, 2001, 10:1. 8:1. 4:
1.0 0 1) BREESRML, 425 N4 (E-7-1~E-7-5).
E-7-4 & RWEILAE 70 85, A — & - F
(30:1.25:1.15:1.10:1.5:1. 0:1) #EF
Ve, 153 6 M (E-7-4-1~E-7-4-6) ., E-7-4-5-6
it ODS JFkE i, LAHEE-7K (40%~100%)

RENMAREEE Ve, 138] 6 Mgy (E-7-4-5-6-1~
E-7-4-5-6-5). E-7-4-5-6-4 7£% pHPLC #4725 vk
i, A 32%HELK, RFEMMEY 19 (k=19
min, 7.2mg). 20 (tg=23min, 15mg). 21 (tr=
26 min, 20 mg)-

STEATREUZ KA HP20 il kE b7 705, R
BIARAK VAR 23BN 30%~909% H % /K DA K 45
B, HEHATEREEBEML, 183 7 MRS (D-1~D-7).
D-3 SRERAEERE, A & H b -BE IR 4 1
(40:1.30:1.20:1.15:1. 10:1. 2:1) #
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FEVEE, 729 M (D-3-1~D-3-9). D-3-3 it
Sephadex LH-20 f#H: 355058, ViahAH NAE FRE, 15
F| 5 M4 (D-3-3-1~D-3-3-5), D-3-3-3 it
pHPLC SEFE P, FiahAihy 45% K, 1521405
Y5 (t=17 min, 15.4mg). 17 (tg=19 min, 10.2
mg). 8 (trg=22 min, 9.1 mg). 12 (tr=24 min,
4.4 mg) 110 (tg=36 min, 11.6 mg). D-3-5if it
pHPLC SEEHEI, Jiahtihy 30%H iEK, 1521k &
Y19 (tr=19 min, 9 mg). 6 (tg=26 min, 16.9 mg)
A113 (k=31 min, 10 mg). D-3-7 ifiid ODS /i
FEEE, DUFREE-/K (40%~100%) AT SIAHER G
i, 5% 6 MR (D-3-7-1~D-3-7-6), D-3-7-2
% pHPLC HHATEEREVENL, B A 35% HEEK,
B HAY) 14(tr=17 min, 6.2 mg).15(tr=32 min,
22.5mg) F116 (tr=38 min, 5.6 mg). D-6 LHEf
FEERE AT B4 88, Tiah A — & H b -BE IR LB
(40:1.30:1.20:1.15:1, 10:1. 2:1) %6
BEVEi, %7 M (D-6-1~D-6-7). D-6-2 i
it ODS JFUHE i, DARIEE-/K (40%~100%) Ky
WA BE Y, 158 5 Mg (D-6-2-1~
D-6-2-5), D-6-2-3 4 pHPLC #HATEEEEVEML, T
AN 35%HEEK, 15EMLEW) 26 (k=38 min,
5.9 mg). D-6-4 ZRELIAE Ik &, MaH &
Fge-HEE (4001, 25:1. 15:1. 10:1. 4: D
BEEEVEML, 153 6 M4 (D-6-4-1~D-6-4-6),
D-6-4-4 @ik ODS JFjAta i, DLHEE-7K (40%~
100% ) AN AHBE EEBEML, S 3 6 MRS
(D-6-4-4-1~D-6-4-4-6), D-6-6 4 Tk ekt (i,
DAL & bE-HEE (4001, 30:1, 20:1. 15: 1.
10 1 1. 411 N, BERBAR] 5 ANy
(D-6-6-1~D-6-6-5), D-6-6-2 il it ODS JF A (i
DL EE-7K (40%~100%) NimtshAE R E e, 32
6 ML/ (D-6-6-2-1~D-6-6-2-6), D-6-6-2-4 #£%4:
pHPLC #EATEEFEBENL, BN 3T%H K, 152
&%) 25 (tr=35min, 4.1mg).
3 HHEE

wEY 1. AETERMEAR (FU-FED.
ESI-MS m/z 457.146 8 [M—+Na]* (Calcd. 457.146 8,
szHzeOgNa), ﬁ?ﬁy\j C2H2609 - IH-NMR (600
MHz, DMSO-dg) 6: 9.31 (1H, s, OH), 9.18 (1H, s,
OH), 7.02 (2H, dd, J = 9.0, 2.0 Hz, H-2), 6.67 (2H, dd,
J =90, 2.0 Hz, H-3), 2.73 (2H, t, J = 6.7 Hz, H-7),
3.78 (1H, td, J = 9.8, 8.1, 6.7 Hz, H-8a), 3.58~3.56

(1H, m, H-8b), 4.19 (1H, d, J = 7.8 Hz, H-1'), 2.97
(1H, t, J = 7.8 Hz, H-2'), 3.18~3.13 (1H, m, H-3"),
3.06 (1H, t, J = 9.4 Hz, H-4"), 3.33 (1H, dd, J = 11.8,
6.9, 2.0 Hz, H-5), 4.31 (1H, dd, J = 11.8, 2.0 Hz,
H-6'a), 4.05 (1H, dd, J = 11.8, 6.9 Hz, H-6'b), 7.04
(2H, dd, J = 9.0, 2.0 Hz, H-2"), 6.65 (2H, dd, J = 9.0,
2.0 Hz, H-3"), 3.52 (2H, d, J = 2.5 Hz, H-7");
13C-NMR (150 MHz, DMSO-ds) d: 129.1 (C-1), 130.2
(C-2), 115.6 (C-3), 156.1 (C-4), 115.6 (C-5), 130.2
(C-6), 35.3 (C-7), 70.5 (C-8), 103.3 (C-1"), 74.1
(C-2"), 76.9 (C-3"), 70.6 (C-4'), 73.8 (C-5'), 64.4
(C-6"), 124.8 (C-1"),130.7 (C-2"), 115.5 (C-3"), 156.7
(C-4"), 115.5 (C-5"), 130.7 (C-6"), 40.0 (C-7"), 172.0
(C-8"). LA ¥d 5 SCikxt IR, et &9 1M
2-(4-hydroxyphenyl)ethyl-6-O-[(4-hydroxyphenyl)
acetyl]-B-D-glucopyranoside .

WE 2. BOTERRAR (Z0-FED.
ESI-MS m/z 501.136 4 [M-+Na]* (Calcd. 501.137 3,
CaH26011Na), 73§ 3K CooH26011. *H-NMR (600
MHz, CD;0D) §: 6.67 (1H, d, J = 2.0 Hz, H-2), 6.63
(1H, d, J = 8.0 Hz, H-5), 6.53 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 2.79~2.77 (2H, m, H-7), 3.97~3.95 (1H, m,
H-8a), 3.71~3.69 (1H, m, H-8b), 4.32 (1H, d, J = 7.8,
H-1'), 3.22 (1H, t, J = 7.8 Hz, H-2"), 3.38~3.36 (1H,
m, H-3"), 3.37~3.35 (1H, m, H-4"), 3.52~3.50 (1H,
m, H-5"), 4.50 (1H, dd, J = 11.9, 2.2 Hz, H-6"a), 4.32
(1H, dd, J =11.9, 6.0 Hz, H-6'b) , 7.03 (1H, d, J = 2.1
Hz, H-2"), 6.77 (1H, d, J = 8.2 Hz, H-5"), 6.88 (1H,
dd, J = 8.2, 2.1 Hz, H-6"), 7.56 (1H, d, J = 15.9 Hz,
H-7"), 6.28 (1H, d, J = 15.9 Hz, H-8"); ¥C-NMR (150
MHz, CD;OD) §: 130.0 (C-1), 115.7 (C-2), 144.7
(C-3), 143.3 (C-4), 115.0 (C-5), 119.9 (C-6), 35.3
(C-7), 71.0 (C-8), 103.2 (C-1'), 73.7 (C-2), 76.5
(C-3%, 70.3 (C-4"), 74.1 (C-5), 63.2 (C-6), 126.3
(C-1"), 113.6 (C-2"), 145.8 (C-3"), 148.3 (C-4"),
115.1 (C-5"), 121.8 (C-6"), 145.4 (C-7"), 113.4
(C-8"), 167.8 (C-9"). LA L %idi 5 SCigh s HE 0], %5
k44 2 Hy calceolarioside B

WE) 3: W kIR (A -1 . tH-NMR
(600 MHz, CD30D) ¢: 4.33 (1H, d, J = 7.2 Hz, H-1),
3.24 (1H, t, J = 8.2 Hz, H-2), 3.39~3.38 (1H, m,
H-3), 3.37~3.36 (1H, m, H-4), 3.54 (1H, ddd, J = 8.6,
6.1, 2.0 Hz, H-5), 4.50 (1H, dd, J = 8.1, 2.0 Hz, H-6a),
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4.34~4.32 (1H, m, H-6b), 7.04 (1H, d, J = 2.0 Hz,
H-2", 6.78 (1H, d, J = 8.4 Hz, H-5"), 6.90 (1H, dd, J =
8.4, 2.0 Hz, H-6), 7.57 (1H, d, J = 15.9 Hz, H-7"),
6.30 (1H, d, J = 15.9 Hz, H-8"), 7.03 (2H, d, J = 8.0
Hz, H-2", 6"), 6.66 (2H, d, J = 8.0 Hz, H-3", 5"),
284~282 (2H, m, H-7"), 3.95~3.94 (1H, m,
H-8"a), 3.75~3.72 (1H, m, H-8"b); ¥C-NMR (150
MHz, CDs0D) §: 103.2 (C-1), 74.1 (C-2), 76.6 (C-3),
71.1 (C-4), 73.8 (C-5), 63.4 (C-6), 126.4 (C-1"), 115.2
(C-27), 145.5 (C-3'), 148.4 (C-4"), 113.6 (C-5), 121.9
(C-6"), 146.0 (C-7), 113.8 (C-8"), 167.9 (C-9"), 129.3
(C-1, 1149 (C-2"), 129.5 (C-3"), 155.5 (C-4"),
129.6 (C-5"), 114.9 (C-6"), 35.2 (C-7"), 70.5 (C-8").
DL Bl 5ocmio I, BEtba® 3 N
2-(4-hydroxyphenyl)ethyl-6-O-(E)-caffeoyl-p-D-gluco-
pyranoside

WEY 4: HEFORIR (E7-FEF). H-NMR
(600 MHz, CD30D) ¢: 6.59 (1H, d, J = 2.0 Hz, H-2),
6.55 (1H, d, J = 8.0 Hz, H-5), 6.45 (1H, dd, J = 8.0,
2.0 Hz, H-6), 2.70 (2H, t, J = 7.6 Hz, H-7), 3.86 (1H,
dt, J =9.9, 7.6 Hz, H-8a), 3.63~3.62 (1H, m, H-8b),
4.25 (1H, d,J=7.7 Hz, H-1"), 3.13 (1H, t, J = 8.3 Hz,
H-2), 3.32~3.31(1H, m, H-3"), 3.27~3.26 (1H, m,
H-4"), 3.43~3.42 (1H, m, H-5"), 442 (IH, dd, J =
11.8, 2.2 Hz, H-6'a), 4.23~4.22 (1H, m, H-6'b), 7.31
(2H, d, J =8.5Hz, H-2",6"), 6.71 (2H, d, J = 8.5 Hz,
H-3", 5™, 7.53 (1H, d, J = 15.9 Hz, H-7"), 6.25 (1H,
d, J = 15.9 Hz, H-8"); ¥C-NMR (150 MHz, CD3;0D)
0: 130.1 (C-1), 115.8 (C-2), 143.4 (C-3), 145.6 (C-4),
113.6 (C-5), 119.9 (C-6), 35.4 (C-7), 71.2 (C-8), 103.3
(C-11), 73.8 (C-2"), 76.6 (C-3"), 70.5 (C-4"), 74.1
(C-5"), 63.4 (C-6), 125.8 (C-1"), 115.6 (C-2"), 129.9
(C-3), 159.9 (C-4"), 129.9 (C-5"), 115.6 (C-6"),
144.8 (C-7"), 115.1 (C-8"), 167.9 (C-9"). VL E¥HE 5
SCHRXTIERA, % sE A 4 N 6'-0O-coumaroyl-1'-O-
[2-(3,4-dihydroxyphenyl)ethyl]-B-D-glucopyranoside..

tEY 5: BERAR (EU-HED, [a]) +164.3
(c 0.05, MeOH), ESI-MS m/z 357.134 6 [M—H]"
(Calcd. 357.133 8, C20H2106), ﬁ%ﬁ?y C20H2205-
'H-NMR (600 MHz, DMSO-d) J: 6.90 (2H, d, J = 8.4
Hz, H-2, 2", 6.74 (2H, d, J = 1.8 Hz, H-5, 5'), 6.76
(2H, dd, J = 8.4, 1.8 Hz, H-6, 6"), 4.62 2H, d, J = 4.3
Hz, H-7, 7", 3.06~3.01 (2H, m, H-8, 8'), 3.73 (2H,

dd, J=3.7,3.2 Hz, H-9, 9), 3.77 (12H, s, 4 X OCH3);
3C-NMR (150 MHz, DMSO-ds) 6: 132.8 (C-1, 2'),
111.0 (C-2, 2", 148.1 (C-3, 3"), 146.5 (C-4, 4"), 115.7
(C-5, 5", 119.2(C-6, 6", 85.7 (C-7, 7'), 56.2 (C-8, 8),
71.5 (C-9, 9'), 54.2 (2 X OCHa3). LA % 5 Sk %t
fe s, %eth A4 5 4 (+)-pinoresinol.

&) 6: 8 (iR CEU -, ESI-MS m/z
373.129 6 [M—H]" (Calcd. 373.128 7, C20H21.07), 4>
TN CaoH207. H-NMR (600 MHz, CD30D) o:
7.05 (1H, d, J = 8.0 Hz, H-2), 6.85 (1H, d, J = 1.9 Hz,
H-5), 6.86 (1H, dd, J = 8.0, 1.9 Hz, H-6), 4.68 (1H,
brs, H-7), 3.87 (1H, m, H-9a), 3.76 (2H, dd, J = 9.1,
6.2 Hz, H-9b), 6.88 (1H, d, J = 2.0 Hz, H-2'), 6.73
(1H, d, J = 8.1 Hz, H-5'), 6.79 (1H, dd, J = 8.1, 2.0
Hz, H-6"), 4.87 (1H, d, J = 5.2 Hz, H-7"), 4.04 (1H, d,
J = 9.3 Hz, H-9%), 4.46 (1H, dd, J = 9.3, 8.2 Hz,
H-9'b), 3.02~3.05 (1H, m, H-8", 3.87 (3H, s,
-OCHs), 3.86 (3H, s, -OCHs); *C-NMR (150 MHz,
DMSO-ds) J: 132.3 (C-1), 111.4 (C-2), 147.5 (C-3),
146.2 (C-4), 115.0 (C-5), 120.3 (C-6), 88.0 (C-7), 91.5
(C-8), 74.8 (C-9), 127.9 (C-1'), 110.0 (C-2'), 147.4
(C-3"), 146.1 (C-4"), 114.7 (C-5'), 119.2 (C-6'), 86.5
(C-7", 61.1 (C-8'), 70.7 (C-9"), 55.1 (-OCHj3), 55.0
(-OCHs). LA 3 5 3CHRAT HRDA, e 64 6
°A 8-hydroxypinoresinol.

WEY 7. mERAE CE-FED, ESI-MS m/z
543.183 4 [M+Na]* (Calcd. 543.184 2, Co6H3,011Na),
431 30A Ca6H32011. tH-NMR (600 MHz, CD30D) 6:
6.94 (1H, d, J = 1.9 Hz, H-2), 6.76 (1H, d, J = 8.1 Hz,
H-5), 6.80 (1H, dd, J = 8.1, 1.9 Hz, H-6), 4.70 (1H, d,
J = 4.2 Hz, H-7), 3.14~3.12 (1H, m, H-8), 4.24~
4.22 (1H, m, H-9a), 3.86~3.85 (1H, m, H-9b), 7.02
(1H, d, J = 2.1 Hz, H-2"), 7.14 (1H, d, J = 8.3 Hz,
H-5"), 6.91 (1H, dd, J = 8.3, 2.1 Hz, H-6'), 4.75 (1H, d,
J = 4.0 Hz, H-7"), 3.15~3.13 (1H, m, H-8"), 4.23~
4.21 (1H, m, H-9'a), 3.85~3.84 (1H, m, H-9'b), 4.88
(1H, d, J = 8.0 Hz, H-1"), 3.40~3.38 (1H, m, H-2"),
3.47~4.45 (1H, m, H-3"), 3.39~3.37 (1H, m, H-4"),
3.52~3.47 (1H, m, H-5"), 3.34 (1H, m, H-6"b), 3.68
(1H, dd, J = 11.9, 3.6 Hz, H-6"a), 3.86 (3H, s,
-OCH3), 3.85 (3H, s, -OCH3); *C-NMR (150 MHz,
CDs;0D) §: 136.1 (C-1), 110.2 (C-2), 149.6 (C-3),
146.1 (C-4), 116.6 (C-5), 118.4 (C-6), 85.7 (C-7), 54.1
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(C-8), 71.3 (C-9), 132.4 (C-1"), 109.6 (C-2"), 147.7
(C-3", 145.9 (C-4", 114.7 (C-5"), 118.7 (C-6"), 86.1
(C-7), 54.0 (C-8"), 71.3 (C-9'),101.4 (C-1"), 73.5
(C-2"), 76.4 (C-3"), 69.9 (C-4"), 76.8 (C-5"), 61.1
(C-6"), 55.3 (-OCHs), 55.0 (-OCHs). LA %04 5 SC ik
xf BRI, %sE ik &4 7 AN pinoresinol-4-O-B-D-
glucopyranoside

EY 8: AR (RA-HEE. [a]f +32(c
0.05, MeOH); H-NMR (600 MHz, CDs;OD) 4: 6.83
(1H,d,J=1.7 Hz, H-2), 6.81 (1H, d, J = 7.2 Hz, H-5),
6.96 (1H, dd, J = 7.2, 1.7 Hz, H-6), 442 (1H, d, J =
6.9 Hz, 1H, H-7), 4.10 (1H, dd, J = 8.4, 1.3 Hz, H-9),
6.77 (1H, d, J =18 Hz, H-2), 6.79 (1H, d, J = 7.2 Hz,
H-5"), 6.80 (1H, dd, J= 7.2, 1.8 Hz, H-6"), 4.86 (1H, d,
J = 6.1 Hz, H-7"), 2.93~2.92 (1H, m, H-8’), 3.78~
3.76 (1H, m, H-9a"), 3.36~3.34 (1H, m, H-9b"), 3.86
(3H, s, -OCH3), 3.86 (3H, s, -OCH3); C-NMR (150
MHz, CDsOD) &: 132.5 (C-1), 109.6 (C-2), 147.9
(C-3), 145.4 (C-4), 114.8 (C-5), 118.9 (C-6), 88.2
(C-7), 54.3 (C-8), 70.7 (C-9), 130.0 (C-1"), 109.2
(C-29, 147.6 (C-3"), 146.3 (C-4"), 114.8 (C-5"), 118.1
(C-6), 82.2 (C-7), 50.0 (C-8'), 70.7 (C-9'), 55.1
(-OCHs), 55.0 (-OCHz). A b ds 5 ik sy RE0el, %
EWAY 8 N (+)-epipinoresionl .

WA 9: T EAMRY) CFAT-HED, [o]5 +68.7
(c 0.05, CDs0OD), ESI-MS m/z 373.129 8 [M—H]
(Calcd. 373.128 7, CaoH2107), 7> N CooH207.
IH-NMR (600 MHz, CDs0OD) ¢: 4.39 (1H, brs, H-2),
5.17 (1H, d, J = 5.2 Hz, H-3), 3.06~3.10 (1H, m,
H-4), 3.89 (1H, t, J = 9.1 Hz, H-5a), 3.61 (1H, d, J =
9.2 Hz, H-5b), 4.13 (1H, d, J = 9.1 Hz, H-6a), 3.22
(1H, t, J = 9.2 Hz, H-6b), 7.04 (1H, d, J = 2.0 Hz,
H-2"), 6.76~6.79 (3H, m, H-5', 6, 6"), 6.95 (1H, d,
J = 2.0 Hz, H-2"), 6.85 (1H, dd, J = 8.1, 2.0 Hz,
H-5"), 3.86 (3H, s, -OCHs), 3.86 (3H, s, -OCHs);
BC-NMR (150 MHz, CDs;OD) §: 90.3 (C-1), 89.5
(C-2), 815 (C-3), 57.4 (C-4), 67.8 (C-5), 75.5 (C-6),
127.7 (C-1"), 109.1 (C-2"), 147.4 (C-3"), 145.4 (C-4"),
114.3 (C-5"), 117.7 (C-6"), 129.8 (C-1"), 111.5 (C-2"),
147.6 (C-3"), 1462 (C-4"), 114.8 (C-5"), 120.3
(C-6"), 55.1 (-OCHa), 55.0 (-OCH3). DA I %4 5 ik
RO, LEAEY 9 N (+)-1-hydroxy-2-
epipinoresinol.

&M 10: TLtsHRE & (-,
'H-NMR (600 MHz, DMSO-ds) 6: 3.77, 3.76, 3.75
(9H, s, 3, 3', 4-OCHg), 6.72~6.93 (6H, m, H-2, 2', 5,
5',6,6,4.32 (1H, d, J=7.0 Hz, H-7), 2.81~2.85 (m,
1H, H-8), 4.07 (1H, d, J = 9.3 Hz, H-9a), 3.73 (1H, m,
1H, H-9b), 4.80 (1H, d, J = 5.9 Hz, 1H, H-7), 3.36~
3.41 (1H, m, H-8', 92"), 3.73 (1H, m, H-9b"); 3C-NMR
(150 MHz, DMSO-dg) 4: 132.9 (C-1), 110.8 (C-2),
148.1 (C-3), 148.1 (C-4), 115.7 (C-5), 119.2 (C-6),
87.6 (C-7), 54.5 (C-8), 69.4 (C-9), 131.8 (C-1"), 110.0
(C-2), 149.0 (C-3"), 146.5 (C-4'), 112.1 (C-5"), 118.1
(C-6"), 81.8 (C-7'), 49.9 (C-8'), 70.9 (C-9"), 56.1
(-OCHj3), 56.0 (-OCHg), 54.5 (-OCHs). DL E¥#E 53¢
RO REIT, S5E A4 10 2 phillygenin.

a1 maRE (EJ-HED, [a]f +20.8
(c 0.4, MeOH), ESI-MS m/z 543.184 3 [M—+Na]*
(Calcd. 543.184 2, CyHz0uNa) , 4 T AN
C26H320110 IH-NMR (600 MHZ, DMSO-da) J. 6.96
(1H, brs, H-2), 7.05 (1H, d, J = 9.0 Hz, H-5), 6.71
(1H, dd, J=9.0, 1.1 Hz, H-6), 4.31 (1H, t, J = 5.7 Hz,
H-7), 2.85~2.83 (1H, m, H-8), 4.01 (1H, d, J = 9.9
Hz, H-9a), 3.68~3.66 (1H, m, H-9b), 6.84 (1H, brs,
H-2'), 6.66 (1H, d, J = 7.7 Hz, H-5"), 6.81 (1H, dd, J =
7.7, 2.7 Hz, H-6"), 4.79 (1H, d, J = 5.3 Hz, H-7"),
3.29~3.27 (1H, m, H-8"), 3.60~3.58 (1H, m, H-9'a),
3.15~3.11 (1H, m, H-9'b), 4.75 (1H, d, J = 7.0 Hz,
H-17), 3.21~3.19 (1H, m, H-2"), 3.22~3.20 (1H, m,
H-3"), 3.21~3.19 (1H, m, H-4"), 3.22~3.20 (1H, m,
H-5"), 3.40~3.37 (1H, m, H-6"a), 3.39~3.36 (1H,
m, H-6"b), 3.77 (3H, s, OCH3), 3.75 (3H, s, OCHs);
BC-NMR (150 MHz, DMSO-ds) 4: 132.7 (C-1), 109.1
(C-2), 147.0 (C-3), 145.3 (C-4), 113.9 (C-5), 118.0
(C-6), 87.3 (C-7), 53.5 (C-8), 69.9 (C-9), 131.6 (C-1"),
108.7 (C-2'), 148.5 (C-3"), 144.8 (C-4'), 115.6 (C-5"),
117.2 (C-6), 81.0 (C-7'), 49.0 (C-8'), 68.4 (C-9),
100.6 (C-1"), 72.7 (C-2"), 75.6 (C-3"), 69.1 (C-4"),
76.0 (C-5"), 603 (C-6"), 54.5 (-OCHs), 54.2
(-OCHa). LA % 5 cifons 08, S &4 11
A (+)-epipinoresinol-4'-O-B-D-glucopyranoside »

WEw 12. Atk R (EI-HEE) [afp +48.7
(c 0.05, MeOH). *H-NMR (600 MHz, CD30D) 4: 6.91
(1H,d,J =19 Hz, H-2), 6.72 (1H, d, J = 8.0 Hz, H-5),
6.78 (1H, dd, J = 8.0, 1.9 Hz, H-6), 4.75 (1H, d, J =
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6.9 Hz, H-7), 2.73~2.72 (1H, m, H-8), 3.84 (1H, m,
H-9a), 3.64 (1H, dd, J = 11.0, 6.5 Hz, H-9b), 6.77 (1H,
d, J = 1.9 Hz, H-2), 6.71 (1H, d, J = 8.1 Hz, H-5"),
6.65 (1H, dd, J = 8.1, 1.9 Hz, H-6'), 2.94 (1H, dd, J =
13.5, 4.9 Hz, H-7b"), 2.50 (1H, dd, J = 13.5, 11.2 Hz,
H-7a’), 2.75~2.72 (1H, m, H-8"), 3.98 (1H, dd, J =
8.4, 6.4 Hz, H-9'a), 3.72 (1H, dd, J = 8.4, 5.9 Hz,
H-9'b), 3.85 (3H, s, -OCHs), 3.83 (3H, s, -OCHz);
13C-NMR (150 MHz, CD3;0D) 6: 134.5 (C-1), 109.4
(C-2), 147.7 (C-3),145.8 (C-4), 114.9 (C-5), 1185
(C-6), 82.8 (C-7), 52.8 (C-8), 59.2 (C-9), 132.2 (C-1"),
112.1 (C-2'), 147.7 (C-3"), 144.5 (C-4"), 114.7 (C-5"),
120.9 (C-6"), 32.4 (C-7"), 42.6 (C-8'), 72.2 (C-9"), 55.1
(-OCHs), 55.0 (-OCHg3). PA_E%di 55 ek e,
BRENAY 12 4 (+)-lariciresinol..

tEY 13: Atk R (&05-HE, [a]d-48.1
(c 0.05, MeOH). 'H-NMR (600 MHz, DMSO-d¢) §:
8.83 (1H, s, -OH), 8.70 (1H, s, -OH), 6.83 (1H, d, J =
1.9 Hz, H-2), 6.72 (1H, d, J = 8.1 Hz, H-5), 6.71 (1H,
dd, J = 8.1, 1.9 Hz, H-6), 4.67 (1H, d, J = 6.2 Hz,
H-7), 2.60~2.56 (1H, m, H-8), 3.89 (1H, dd, J =6.6,
6.5 Hz, H-9a), 3.56 (1H, dd, J = 6.6, 6.5 Hz, H-9b),
6.75 (1H, d, J = 8.1 Hz, H-2"), 6.70 (1H, d, J = 1.9 Hz,
H-5"), 6.59 (1H, dd, J = 8.1, 1.9 Hz, H-6"), 2.43 (1H,
dd, J = 10.9, 4.9 Hz, H-7a"), 2.83 (1H, dd, J = 13.2,
4.9 Hz, H-7b"), 3.76 (6H, s, 2>XOCHz); 13C-NMR
(150 MHz, DMSO-ds) ¢: 135.3 (C-1), 110.5 (C-2),
147.9 (C-3), 145.1 (C-4), 115.6 (C-5), 118.8 (C-6),
82.3 (C-7), 53.0 ( C-8), 59.2 (C-9), 132.3 (C-1"), 113.3
(C-2"), 148.0 (C-3"), 146.1 (C-4"), 115.9 (C-5"), 121.2
(C-6), 32.7 (C-7), 42.6 (C-8'), 72.4 (C-9), 56.1
(-OCH3), 56.0 (-OCHs). L% 5 scikxf g2,
BENAY 13 4 (-)-lariciresinol..

&) 14: Bk R CGEA-HED, ESI-MS m/z
357.134 7 [M—H]  (Calcd. 357.133 8, C2oH210¢), 73
%fﬁy\j ConzzOeo 1H-NMR (600 MHZ, CD3OD) o:
7.52 (1H, d, J = 2.1 Hz, H-2), 6.96 (1H, d, J = 8.1 Hz,
H-5), 7.57 (1H, dd, J = 8.1, 2.1 Hz, H-6), 4.46 (1H, d,
J = 8.4 Hz, H-8), 4.42 (1H, dd, J = 9.0, 6.5 Hz, H-9a),
4.28 (1H, dd, J = 6.5, 4.1 Hz, H-9b), 6.81 (1H, d, J =
1.8 Hz, H-2"), 6.80 (1H, d, J = 8.5 Hz, H-5"), 6.77 (1H,
dd, J = 8.5, 1.8 Hz, H-6"), 2.55~2.48 (1H, m, H-8"),
0.79 (3H, d, J = 7.1 Hz, 9'-CHg), 3.88 (3H, s, -OCHj3),

3.87 (3H, s, -OCH3); 3C-NMR (150 MHz, CD30D) :
132.1 (C-1), 110.1 (C-2), 147.8 (C-3), 149.2 (C-4),
115.5 (C-5), 124.7 (C-6), 199.4 (C-7), 46.0 (C-8), 69.6
(C-9), 127.4 (C-1"), 109.7 (C-2"), 146.2 (C-3"), 145.1
(C-4", 114.7 (C-5"), 119.2 (C-6"), 87.7 (C-7"), 48.6
(C-8", 11.7 (C-9"), 55.1 (-OCH3), 54.9 (-OCHs). UL L
oo 5w B, (2 Ehay 14 H
rel-(7R,8'R,8S)-forsythialan C,

&Y 15: BkR (E -, ESI-MS m/z
357.134 9 [M—H]  (Calcd. 357.133 8, C20H2106), 73
F 3N CooH206. *H-NMR (600 MHz, CD30D) 6:
7.58 (1H, d, J = 2.0 Hz, H-2), 6.96 (1H, d, J = 8.3 Hz,
H-5), 7.61 (1H, dd, J = 8.3, 2.0 Hz, H-6), 3.84 (1H, dt,
J =10.3, 9.0 Hz, H-8), 4.09 (1H, dd, J = 8.4, 6.9 Hz,
H-9a), 4.01 (1H, dd, J = 9.0, 6.9 Hz, H-9b), 6.93 (1H,
d, J = 1.8 Hz, H-2"), 6.89 (1H, d, J = 8.4 Hz, H-5),
6.81 (1H, dd, J = 8.4, 1.8 Hz, H-6'), 438 (1H, d, J =
9.6 Hz, H-7"), 2.44~2.43 (1H, m, H-8"), 1.02 (3H, d,
J = 6.6 Hz, H-9'), 3.93 (3H, s, -OCH3), 3.88 (3H, s,
-OCH3); 'C-NMR (150 MHz, CD3;OD) ¢: 1315
(C-1), 110.8 (C-2), 146.4 (C-3), 149.3 (C-4), 114.8
(C-5), 124.0 (C-6), 198.8 (C-7), 53.6 (C-8), 70.2
(C-9), 132.5 (C-1"), 109.7 (C-2"), 147.9 (C-3"), 146.8
(C-4"), 114.6 (C-5"), 119.8 (C-6"), 89.1 (C-7"), 46.4
(C-8"), 13.8 (C-9"), 55.2 (-OCH3), 54.1 (-OCHs). LAt
s R R, REAEY 15 A
rel-(7R,8'R,8R)-forsythialan C.

&Y 16: HETLERMA (R0-HED,
ESI-MS m/z 359.150 5 [M—H]™ (Calcd. 359.149 5,
C20H2306), ¥ 3 CooH2406. 'H-NMR (600 MHz,
CD30D) ¢: 6.66 (1H, s, H-2), 6.19 (1H, s, H-5), 2.78
(2H, d, J = 7.8 Hz, H-7), 2.02~1.98 (m, 1H, H-8),
3.68~3.66 (1H, m, H-9a), 3.66~3.64 (1H, m, H-9b),
6.68 (1H, d, J = 2.0 Hz, H-2"), 6.75 (1H, d, J = 8.0 Hz,
H-5", 6.62 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 3.81~3.79
(AH, m, H-7"), 1.77~1.75 (1H, m, H-8"), 3.71 (1H, dd,
J =113, 4.9 Hz, H-9'a), 3.40 (1H, dd, J = 11.3, 4.1
Hz, H-9'b), 3.81 (3H, s, -OCHB3), 3.78 (3H, s, -OCH3);
13C-NMR (150 MHz, CD30D) 4: 138.8 (C-1"), 113.9
(C-27, 149.2 (C-3"), 146.1 (C-4), 1159 (C-5),
123.3 (C-6'), 48.2 (C-7), 48.1 (C-8"), 62.3 (C-9'),
129.1 (C-1), 112.5 (C-2), 147.3 (C-3), 145.4 (C-4),
117.5 (C-5), 134.3 (C-6), 33.7 (C-7), 40.1 (C-8),
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66.1 (C-9), 56.5 (-OCH3), 56.5 (-OCH3). LA L %#
5wk R, Ktk &9 16 4 (7'S,8R,8'R)-
isolariciresinol.

G 17 iR s R Y CRU5-F D, ESI-MS
m/z 357.135 1 [M—H]" (Calcd. 357.133 8, CaoH210),
43 F 3 CooH2206. 'H-NMR (600 MHz, CDs0OD) 6:
6.57 (1H, d, J = 2.0 Hz, H-2), 6.53 (1H, d, J = 7.6 Hz,
H-5), 6.69 (1H, dd, J = 7.6, 2.0 Hz, H-6), 2.82 (2H, d,
J = 7.0 Hz, H-7), 2.564~2.52 (1H, m, H-8), 4.18 (1H,
d, J = 7.4 Hz, H-9a), 4.16 (1H, d, J = 7.4 Hz, H-9b),
6.70 (1H, d, J = 2.0 Hz, H-2'), 6.51 (1H, d, J = 7.0 Hz,
1H, H-5"), 6.59 (1H, dd, J = 7.0, 2.0 Hz, H-6'), 2.90
(2H, dd, J = 5.4, 2.0 Hz, H-7"), 2.68~2.66 (1H, m,
H-8'), 3.80 (3H, s, -OCHs), 3.79 (3H, s, -OCHj3);
13C-NMR (150 MHz, CDs0OD) §: 129.5 (C-1), 112.6
(C-2), 147.8 (C-3), 145.1 (C-4), 114.9 (C-5), 121.8
(C-6), 37.6 (C-7), 46.5 (C-8), 71.6 (C-9), 130.2 (C-1"),
112.0 (C-2"), 147.7 (C-3"), 144.9 (C-4"), 114.8 (C-5"),
120.9 (C-6"), 34.1 (C-7), 41.2 (C-8'), 180.4 (C-9",
55.0 (-OCH3), 55.0 (-OCHa3). LA b %4 5 Ciik %t
R3], %E b &%) 17 4 matairesinol .

&Y 18: mOTEMH AR (E-FED,
ESI-MS m/z 543.184 1 [M+Na]* (Calcd. 543.184 2,
C26H32011Na), 73 T 3. CxHz2011. H-NMR (600
MHz, DMSO-ds) &: 6.62 (1H, d, J = 2.0 Hz, H-2),
6.99 (1H, d, J = 8.0 Hz, H-5), 6.49 (1H, dd, J = 8.0,
2.0 Hz, H-6), 2.42 (1H, d, J = 5.4 Hz, H-8), 4.09 (1H,
m, H-9a), 3.86 (1H, t, J = 8.5 Hz, H-9b), 6.68 (1H, d,
J = 2.0 Hz, H-2), 6.65 (1H, d, J = 8.0 Hz, H-5"), 6.78
(1H, dd, J = 8.0, 2.0 Hz, H-6'), 2.43 (1H, d, J = 9.0
Hz, H-7'a), 2.81~2.80 (1H, m, H-7b), 2.73 (1H, dt,
J=8.9, 6.0 Hz, H-8"),4.84 (1H, d, J = 7.2 Hz, H-1"),
3.26~3.25 (1H, m, H-2"), 3.27~3.26 (1H, m, H-3"),
3.15~3.14 (1H, m, H-4""), 3.23~3.22 (1H, m, H-5"),
3.65 (1H, dd, J = 11.7, 2.1 Hz, H-6"a), 3.44 (1H, dd,
J =117, 5.6 Hz, H-6"b), 3.72 (3H, s, -OCH3), 3.71
(3H, s, -OCH3); ¥C-NMR (150 MHz, DMSO-ds) &
132.2 (C-1), 113.1 (C-2), 149.1 (C-3), 145.4 (C-4),
115.5 (C-5), 121.2 (C-6), 37.3 (C-7), 41.3 (C-8), 71.2
(C-9), 130.0 (C-1), 114.3 (C-2'), 148.0 (C-3"), 145.7
(C-4"), 115.8 (C-5"), 121.8 (C-6'), 33.9 (C-7'), 46.0 (C-8'),
178.9 (C-9'), 100.6 (C-1"), 73.7 (C-2"), 77.4 (C-3"), 70.1
(C-4"), 773 (C-5"), 61.1 (C-6"), 56.1 (-OCHs3), 56.0

(-OCH3). LA b2ds 5 Cifx B4, Se b 54 18
martairesinol-4'-O-f-D- glucopyranoside.

&Y 19: Bk CROT-FEE, [0]7-98.4
(c 0.05, MeOH).. *H-NMR (600 MHz, CD30D) ¢: 7.07
(1H, d, J=2.0 Hz, H-2), 6.96 (1H, dd, J = 8.4, 2.0 Hz,
H-5), 7.17 (1H, d, J = 8.4 Hz, H-6), 4.67 (2H, dd, J =
12.0, 2.0 Hz, H-7), 1.82~1.81 (1H, m, H-8, 8’), 1.03
(6H, dd, J=11.6, 6.0 Hz, H-9, 9", 6.99 (1H, d, J = 1.9
Hz, H-2"), 6.79 (1H, d, J = 8.4 Hz, H-5"), 6.85 (1H, dd,
J = 8.4, 1.9 Hz, H-6"), 4.66 (2H, dd, J = 16.0, 2.0 Hz,
H-7,4.90 (1H, d, J=7.4 Hz, H-1"),3.51 (2H, dd, J =
9.1, 7.4 Hz, H-2"), 3.48~3.47 (1H, m, H-3"), 3.41~
3.40 (1H, m, H-4"), 3.40~3.39 (1H, m, H-5"), 3.86~
3.84 (1H, m, H-6"a), 3.70~3.69 (1H, m, H-6'b ),
3.90 (3H, s, -OCH3), 3.88 (3H, s, -OCHs); C-NMR
(150 MHz, CD30D) §: 136.9 (C-1), 110.5 (C-2), 149.6
(C-3), 146.1 (C-4), 114.7 (C-5), 119.1 (C-6), 88.9
(C-7), 50.7 (C-8), 12.5 (C-9), 133.3 (C-1), 109.8
(C-2, 147.8 (C-3"), 146.3 (C-4"), 116.6 (C-5"), 119.3
(C-6"), 88.4 (C-7"), 50.9 (C-8"), 12.6 (C-9"), 101.6
(C-1"), 73.6 (C-2"), 76.6 (C-3"), 70.0 (C-4"), 76.9
(C-5"), 61.2 (C-6"), 55.1 (-OCHj3), 55.5 (-OCH3). LA
EEE S TR R, EE S 19 A
(-)-nectandrin B-B-D-glucopyranoside.

&Y 20 ARy CHO-H B .
!H-NMR (600 MHz, CD30OD) ¢: 7.17 (1H, d, J = 2.0
Hz, H-2), 6.96 (1H, dd, J = 8.1, 2.0 Hz, H-5), 7.22
(1H, d, J = 8.1 Hz, H-6), 5.14 (2H, dd, J = 12.1, 8.9
Hz, H-7), 1.83~1.81 (1H, m, H-8, 8'), 1.04 (6H, dd,
J =8.3, 6.5 Hz, H-9, 9", 7.07 (1H, d, J = 2.0 Hz,
H-2"), 6.83 (1H, d, J = 8.0 Hz, H-5"), 6.92 (1H, dd, J =
8.0, 2.0 Hz, H-6"), 4.40 (2H, dd, J = 12.4, 9.5 Hz,
H-7"),4.93 (1H, d, J = 7.4 Hz, H-1"), 3.71 (1H, dd, J =
5.2, 2.2 Hz, H-2"), 3.48~3.47 (1H, m, H-3"), 3.43~
3.42 (1H, m, H-4"), 3.41~3.40 (1H, m, H-5"), 3.72~
3.70 (1H, m, H-6"a), 3.70~3.69 (1H, m, H-6"Db), 3.90
(3H, s, -OCHg), 3.89 (3H, s, OCHg3); C-NMR (150
MHz, CD30D) ¢§: 1325 (C-1), 112.4 (C-2), 149.6
(C-3), 146.0 (C-4), 116.7 (C-5), 119.4 (C-6), 87.8
(C-7), 453 (C-8), 14.0 (C-9), 136.0 (C-1%), 110.7
(C-2"), 147.8 (C-3"), 146.4 (C-4"), 114.9 (C-5"), 119.7
(C-6"), 87.3 (C-7'), 48.3 (C-8'), 13.9 (C-9), 55.5
(OCHas), 55.4 (-OCHgs), 1015 (C-1"), 73.6 (C-2"),
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76.6 (C-3"), 70.1 (C-4"), 76.9 (C-5"), 61.2 (C-6"), LA
S R R, B EAEY 20 N
(7R,7'R,8S,8'R)-4,4'-dihydroxy-3,3’-dimethoxy-7,7'-
epoxylignan-4-O-p-D-glucopyranoside »

&Y 21: BB ARy (O -HED.
'H-NMR (600 MHz, CD30D) ¢: 6.81 (1H,d, J=1.8
Hz, H-2), 6.94 (1H, dd, J = 8.1, 1.8 Hz, H-5), 6.80
(1H, d, J = 8.1 Hz, H-6), 5.14 (2H, dd, J = 12.1, 8.9
Hz, H-7), 1.77~1.75 (1H, m, H-8, 8", 1.04 (6H, dd,
J = 8.3, 6.5 Hz, H-9, 9, 7.02 (1H, d, J = 2.0 Hz,
H-2", 7.18 (1H, d, J = 8.0 Hz, H-5"), 7.09 (1H, dd, J =
8.0, 2.0 Hz, H-6'),4.91 2H, d, J = 7.5 Hz, H-7"), 4.91
(1H, d, J = 7.5 Hz, H-1"), 3.41~3.40 (1H, m, H-2"),
3.49~3.48 (1H, m, H-3"), 3.43~3.42 (1H, m, H-4"),
3.71 (1H, dd, J = 5.2, 2.2 Hz, H-5"), 3.72~3.71 (1H,
m, H-6"a), 3.48~3.47 (1H, m, H-6"b), 3.86 (3H, s,
-OCHjs), 3.85 (3H, s, -OCHjs); *C-NMR (150 MHz,
CDs0D) §: 131.6 (C-1), 110.4 (C-2), 147.4 (C-3),
145.6 (C-4), 114.5 (C-5), 119.1 (C-6), 83.0 (C-7), 45.7
(C-8), 13.6 (C-9), 135.4 (C-1"), 111.0 (C-2", 149.1
(C-3", 146.3 (C-4", 116.1 (C-5"), 119.6 (C-6"), 83.5
(C-7, 48.1 (C-8"), 13.6 (C-9"), 55.2 (-OCHg), 55.1
(-OCHgs), 101.5 (C-1"), 73.6 (C-2"), 76.6 (C-3"), 70.1
(C-4"), 76.6 (C-5"), 61.2 (C-6"). LA ¥4 5 SCilifxt
W, % &Y 21 N (TR,7R,8S,8'R)-4,4'-
dihydroxy-3,3'-dimethoxy-7,7'-epoxylignan-4'-O-p-D-
glucopyranoside.

W& 22: HEOEHIRS: i CRAT-HED, ESI-MS
m/z 337.161 9 [M + Na]* (Calcd. 337.162 7,
C16H2606Na), ﬁ?iﬁ Ci1sH2505- IH-NMR (600 MHZ,
CD30D) §: 2.23 (1H, td, J = 5.6, 1.4 Hz, H-1), 5.58~
5.54 (1H, m, H-3), 2.29 (2H, dt, J = 11.7, 2.5 Hz,
H-4), 2.11~2.06 (1H, m, H-5), 2.42 (1H, m, H-6a),
1.19 (1H, d, J = 8.6 Hz, H-6b), 1.30 (3H, s, H-8), 0.87
(3H, s, H-9), 4.23~4.21 (1H, m, H-10a), 4.02~4.00
(1H, m, H-10b), 4.27 (1H,d, J=7.8 Hz, H-1"), 3.33
(1H, d, J = 8.9 Hz, H-2"), 3.28 (1H, dd, J = 9.1, 8.9
Hz, H-3"), 3.22~3.20 (1H, m, H-4"), 3.19~3.17 (1H,
m, H-5"), 3.85 (1H, dd, J = 11.9, 2.3 Hz, H-6'a), 3.66
(1H, dd, J = 11.9, 5.7 Hz, H-6'b); ¥C-NMR (150
MHz, CDs;0OD) ¢: 102.0 (C-1'), 73.7 (C-2"), 76.6
(C-3"), 71.2 (C-4"), 76.8 (C-5"), 61.4 (C-6"), 43.1 (C-1),
144.9 (C-2), 119.4 (C-3), 31.1 (C-4), 40.8 (C-5), 30.9

(C-6), 37.5 (C-7), 25.2 (C-8), 20.2 (C-9), 70.3 (C-10).
DL b 28 5 SO mhoor f 26281, e k& 22
myrtenyl-O-B-D- glucopyranoside.

&Y 23: HEEPIRY) CRT-HEE, H-NMR
(600 MHz, CD30D) ¢: 4.31~4.30 (1H, m, H-1), 5.40
(IH, m, H-2), 1.77~1.75 (3H, m, H-4), 2.15~2.12
(1H, m, H-5), 2.10 (1H, m, H-6), 5.12 (1H, m, H-7),
1.68 (3H, s, H-9), 1.62 (3H, s, H-10), 4.28 (1H, d, J =
7.8 Hz, H-1"), 3.86 (1H, dd, J = 8.1, 2.3 Hz, H-2"),
3.29 (1H, d, J = 8.1 Hz, H-3"), 3.68 (1H, dd, J = 11.9,
5.6 Hz, H-6'a), 3.34 (1H, m, H-6'b); *C-NMR (150
MHz, CD3;OD) ¢: 64.9 (C-1), 121.3 (C-2), 140.5
(C-3), 16.5 (C-4), 31.8 (C-5), 26.4 (C-6), 123.7 (C-7),
131.5 (C-8), 22.4 (C-9), 24.6 (C-10), 101.6 (C-1"),
73.8 (C-2'), 76.6 (C-3'), 70.3 (C-4"), 76.8 (C-5"), 61.4
(C-6". LA EHdE 5 CH IR, g a%) 23
neryl-B-D-glucopyranoside.

W& 24: WHEOTGEHAR (E7-HED.
IH-NMR (600 MHz, CD30OD) §: 1.70~1.69 ( 1H, m,
H-1), 1.30 (1H, ddd, J = 12,0, 9.5, 4.4 Hz, H-2),
2.01~1.99 (1H, m, H-3), 5.37 (1H, d, J = 2.3 Hz,
H-5), 2.17~2.16 (1H, m, H-6), 1.21~1.20 (3H, m,
H-7), 0.90 (3H, s, H-9), 0.88 (3H, d, J = 1.7 Hz,
H-10), 4.25 (1H, d, J = 7.8 Hz, H-1"), 3.35~3.34 (1H,
m, H-2), 3.28 (1H, t, J = 9.1 Hz, H-3"), 3.22 (1H, m,
H-4"), 3.16 (1H, dd, J = 9.1, 7.7 Hz, H-5'), 3.84 (1H,
dd, J=11.8, 2.4 Hz, H-6"a), 3.67 (1H, td, J = 11.8, 5.5
Hz, H-6'b); 13C-NMR (150 MHz, CDsOD) §: 43.9
(C-1), 22.3 (C-2), 30.8 (C-3), 133.5 (C-4), 120.6
(C-5), 26.4 (C-6), 21.7 (C-7), 83.1 (C-8), 23.8 (C-9),
23.8 (C-10), 101.8 (C-1"), 74.0 (C-2"), 76.2 (C-3"),
70.4 (C-4'), 77.1 (C-5"), 61.6 (C-6"). VL _EHE 5 ik
SPHER, %= b A5 24 N a-terpineol-8-O-p-D-
glucopyranoside

WE) 25: WEETCELMAR (EA-HE.
IH-NMR (600 MHz, DMSO-ds) J: 4.46 (1H, dd, J =
16.2, 8.4 Hz, H-2), 2.78 (1H, dd, J = 16.2, 4.2 Hz,
H-3a), 2.60 (1H, ddd, J = 12.7, 3.0, 1.8 Hz, H-3b),
5.89 (1H, d, J = 10.1 Hz, H-5), 6.77 (1H, dd, J = 10.1,
1.7 Hz, H-6), 2.44 (1H, ddd, J = 10.5, 4.7, 4.6 Hz,
H-7a), 2.15 (1H, ddd, J = 10.5, 2.2, 1.7, Hz, H-7b),
4.03 (1H, td, J = 4.7, 1.7 Hz, H-8a), 3.86 (1H, ddd, J =
4.7, 2.6, 1.7 Hz, H-8b); ¥C-NMR (150 MHz,
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DMSO-dg) d: 74.5 (C-1), 81.1 (C-2), 42.5 (C-3), 197.4
(C-4), 1275 (C-5), 150.6 (C-6), 38.2 (C-7), 66.0
(C-8). LAL%idf 5 kxR, % fh &4 25 A
rengyolone.

&Y 26: mOTERBAR (E0-HED,
ESI-MS m/z 207.067 3 [M—H]~ (Calcd. 207.065 7,
CuH1104), 4T3 CiiH1204. H-NMR (600 MHz,
CD30D) §: 7.18 (1H, d, J = 2.0 Hz, H-2), 6.80 (1H, d,
J = 8.2 Hz, H-3), 7.06 (1H, dd, J = 8.2, 2.0 Hz, H-6),
7.61 (1H, d, J = 15.9 Hz, H-7), 6.36 (1H, d, J = 15.9
Hz, H-8), 3.89 (3H, s, H-10), 3.76 (3H, s, H-11);
3C-NMR (150 MHz, CD30D) §: 126.2 (C-1), 122.7
(C-2), 115.1 (C-3), 149.4 (C-4), 148.0 (C-5), 110.3
(C-6), 145.5 (C-7), 113.7 (C-8), 168.3 (C-9), 55.0
(C-10), 50.6 (C-11). LA -#¥m 5l BB, %Ki
&%) 26 5 methyl ferulate
4 RSN BREE MR

B RARAS R AT 20 ML, fin R a2 P v 1 o
W EELN A AL 78, TR B VR B, XA gk AT
CH, I YRR RS 1X 1044/ mL. 7E 96 FLEk L,
AL A 190 pL 200 B9K, # 37 C. 5% CO: M1
TEIRAR TP REI%, B 9% 12 h 40 PG EE o (81455 7T,
FEALINA 100 pub CEAFMAL AP E Y 40 pmol/L)
DMEM =ifiissRil, TEMEIRAAPIEIR 48 ho W%
100 pL _EiEW, JN 100 uL ¥ DMEM ks 77
W, EIMAECHILF R 10 pL MTT ¥R (5 mg/mL.
0.5% MTT), 4k&RAEfEIRAA % 4 he W25 100 pL
iEW AL 100 L () BV IR, ERRIK L
IR 10 min, 7EfERFETINE 4 h A4, £l
I G2 A A 570 nm AR AN FLIIOEEE (A)
B, 1R AXTEHR. HHRE 4 ME, FH
B ETAHH (FHERGFREM MTT. R4
AN B IR MTT) FIPH M PR AL 5 A 40
AR S-HURMEIE R MTT). 45 IR 1.

FIHIR =[(A A 20) = (A e —A we) /(A s —A 201)

5 g

AT SO FH 2 b €3 73 B T Bont v 24 1 R kAT
THE T, s EsE T3k 26 Mead, H
10 NMEAE RSB ED, EY 1~4 NEK L
BEHE, 5~21 NARNEZR R HER, 22~24 5
I, 25 N CEIZE, 26 AR RIMEY.
TEPEE S R KW, 7F 40 pmol/L Fib&4) 5~18
X} HepG-2 F1 MCF-7 4 il B A — 5& I 4 e 23 1k

x1 HEYRHIHIR

Table 1 Inhibition rate of compounds

e ) #1%
HepG-2 MCF-7
5 57.3+4.8 495454
6 54.7+8.9 41.6+55
7 53.24+9.4 43.84+17
8 51.0+5.8 38.1+2.4
9 54.6+5.3 441454
10 55.3+9.3 41.742.2
1 51.2+0.7 4744438
12 56.2+3.5 441435
13 496+7.2 40.2435
14 474478 425451
15 49.9+3.6 434435
16 479+43 39.1+4.9
17 52.8+1.8 39.6+4.8
18 51.1+4.4 51.7+3.4
FH % HEE 73.8+45 71.3+3.2

AR EE TIEMPA RSy, &R BT e

AR PR B 73 R AR AR A H
FlBAR PIAEEYFEARGEEFN G R
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