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Abstract: The compounds were isolated and purified by silica gel, MCI, Sephadex LH-20 and semi-
preparative high performance liquid chromatography. The structures of the compounds were determined by NMR
and MS spectroscopic data. Twenty monomer compounds were isolated from the ethyl acetate extract of Lindera
reflexa root from Hunan province, and identified as: (1”S,3"S,6"R)-2",4', 6'-trihydroxy-3'- [1"- (3"-hydroxy) -p-
menthanyl]-chalcone (1), sumadain D (2), quercetin (3), catechin (4), epicatechin (5), N-cis-feruloyltyramine (6), N-
trans-feruloyltyramine (7), N-trans-feruloyl-3-methoxytyramine (8), flavifloramides B (9), northalifoline (10),
isolariciresinol (11), syringaresinol (12), pinoresinol (13), medioresinol (14), dehydroconiferyl alcohol (15), 4-
methoxyl-denudaquinol (16), miliusanal (17), syringic acid (18), abscisic acid (19), (£)-cinnamyl- (£) -cinnamate
(20). Compound 1 is a new compound, and compounds 2—20 have been isolated from Lindera reflexa for the first

time. The results showed that compounds 1, 2, 3 and 16 could significantly reduce the survival ability of MGC-803
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cells with IC,, values of 5.58, 23.41, 25.72 and 20.96 umol-L", respectively. Compounds 5 and 20 can reduce the
survival ability of MGC-803 cells with IC,, values of 98.83 and 89.26 pmol-L", respectively.

Key words: Lindera reflexa; antitumor activity; flavonoid; amide; lignane
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Figure 1 Structures of compounds 1-20
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FER5Tie
1 HHEE
&ML ERE IR, [aly = -46.8 (c 0.05,

MeOH), HR-ESI-MS m/z: 393.205 8 [M-H,0+H] *
(caled. 393.206 0), 7 1 ¥ C,;H, 05 UV (MeOH)
e (10g €): 220.20 (3.41) nm, 348.20 (3.11) nm; IR J6 i
B WoR iz g RS (3363, 1036 em™) Bt
(1 627 cm™). Z 3R (1 554, 1 504 cm™). H % (2 944,
1342 em™) B %L (2 836 cm™) 25 B fit[fl. 'H NMR
W ERD PRR3IANTREELE T, 1.44 (3H, s, H-7"),
1.09 3H, d, J = 6.5 Hz, H-9"), 0.74 (3H, d, J = 6.5 Hz,
H-10"); 34 A5 6, 1.88 (1H, d, J = 12.6 Hz,
H-2"a), 1.73 (1H, d, J = 12.6 Hz, H-2"b), 2.02 (1H, d,
J = 13.3 Hz, H-4"a), 1.66~1.58 (1H, m, H-4"b), 1.66~
1.58 (1H, m, H-5"a), 1.31~1.26 (1H, m, H-5"b); 11 />
WH A5 5 6, 7.60 (2H, d, J = 12.3 Hz, H-2,6), 7.44~
7.33 (3H, m, H-3, 4, 5), 7.62 (1H, d, J = 15.7 Hz, H-$),
8.00 (1H, d, J = 15.7 Hz, H-a), 5.86 (1H, s, H-5"), 3.48
(1H, s, H-1"), 1.31~1.26 (1H, m, H-6"), 1.38~1.34
(1H, m, H-8"). "C NMR ## (& 1) # E/R 23 M ir{E 5,
454 HSQC i \DEPT 135 %, %7K d. 129.1, 130.0 735
REMAIRIE T, Kz g b & 25 M s 7, B
3ANFEERR 3 AN AR 1 DR PR (B8 8 AN
AT 5) 7T AN LA S 1 N PR L5555 -« 'H NMR,
BC NMR ¥ (£ 1) 454 HMBC 1 'H-"H COSY # %
(B12), HEWTA A 1A E X T 2k 1 2 R B 2 45
¥, H 5464 ) linderachalcone ' [ &5 ¥ #HALL, AN 2
ABTE T, AT I BEAE A A 1 e 37-33 X A o
JEEUAR . £ HSQC 1%, 6. 37.9 (C-2") 555, 1.88 (1H, d,
J=12.6 Hz, H-2"a).1.73 (1H, d, J = 12.6 Hz,H-2"b)
XK, EW 6. 37.9 (C-2") L H A% . 7E °C NMR i
H, 6. 78.0 (C-3") &b F w34 X, HAE DEPT 135 3 16
55U, IEBH 6. 78.0 (C-3") AR AEA & AR T 1)
Mt . B UGHERT AL & 1 ISP S A B 2. A2
NOESY i & (& 2) 1, H-7" 5 H-1"fEEE KK R, #£
B H-7"5 H-1"3L10; H-5" 5 H-6" 5 5 mEE &, Lk
I NOE e AHX i AL . R T it — e &I
AFRT 4 B R 248 6 A4 28, 3@ 3o T 5 NMR 5 5256 NMR X}
bl JE T B AR A 07 RE I € R AR X 43 4 0] 2 9]
Fpk, Bl vk 5 ECD 5 9256 ECD X B B 5E 24 X7 14

A, G5 EIR (175,3"S,6"R)-1 111 °C NMR.'H NMR it
SAH 5 SEIO(E LU BT, AH O R E R B K, CMAD Al
CLADH ¥ IEF G, N A v Re A . 55
177 DPA+RE A3 HT (32 2) #HAT WAL, 45 - E B (178,
3"8,6"R)-1 5 L Xt S 444 (17R,3"R,6"S)-1 1 IE i 1)
MR, N T E S B A R, W T
HIA — 3% (ECD), il id % FEiz sk #18 (DFT) iH &, 4
C-1", 3K S, C-6"Jy RIS, 454 1 3L i8
TH5 ECD i 5 52 b il 8 B8y — 2 (K 3), 110 e
AW L TN (178,37S,6"R)-1. R, %54k
SRR N (17S,3"S,6"R)-2', 4", 6'- = % FE -3/-
[17-(3"-F2 55 )-%f g7 o B ]- 25 /K B

Table 1 'H NMR (500 MHz, CD,0OD) and "C NMR (125 MHz,
CD,0D) data of compound 1

No. Oy O
1 137.1
2,6 7.60 (2H, d, J=12.3 Hz) 129.1
3,5 7.44-7.33 (2H, m) 130.0
4 7.44-7.33 (1H, m) 131.0
B 7.62 (1H, d, J=15.7 Hz) 141.8
a 8.00 (1H, d, J=15.7 Hz) 129.6
C=0 194.1
I 105.9
2 166.2
3 104.6
4 161.4
5 5.86 (1H, s) 95.3
6 164.3
1" 3.48 (1H, s) 30.0
2" 1.88 (1H, d, J=12.6 Hz) 379
1.73 (1H, d, J = 12.6 Hz)
3" 78.0
4" 2.02(1H,d,J=13.3 Hz) 41.4
1.66-1.58 (1H, m)
5" 1.66-1.58 (1H, m) 23.7
1.31-1.26 (1H, m)
6" 1.31-1.26 (1H, m) 51.4
7" 1.44 (3H, s) 29.3
8" 1.38-1.34 (1H, m) 30.8
9" 1.09 (3H, d, J= 6.5 Hz) 232
10" 0.74 (3H, d, J= 6.5 Hz) 20.8

2 RSN TR VRN

MTT %5 2440 & 100t B J 40 il MGC-803 411 il i
PR E 25 R WA 3. 5 REW, &Y 1~3 16 %I
HH B 1 T A MG C-803 189 B i) v 44, HL1C,
I3 49'5.58.23.41.25.72.20.96 umol-L". 1L&475.20

Table 2 DP4+ analysis of (1"R,3"S,6"R)/ (1"R,3"S,6"S)/ (1"S,3"S,6"R)/ (1"R,3"R,6"R)-1

Method (1"R,3"S,6"R)-1 (1"R,3"S,6"S)-1 (1"5,3"S,6"R)-1 (1"R3"R,6"R)-1
DP4+ (H data) 0.00% 0.00% 100.00% 0.00%
DP4+ (C data) 0.04% 0.00% 92.01% 7.94%
DP4+ (all data) 0.00% 0.00% 100.00% 0.00%
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Figure 2 Key 'H-'H COSY, HMBC and NOESY correlations of
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Figure 3 Experimental and calculated ECD spectra of compound 1

RO — & FREE %8 41 i MGC-803 34 7 1 i1l 3 1,
IC,, 1 43 51 N 98.83.89.26 umol- L. F A1k & ¥ 1
IC,, 18 34 K T 100 pmol-L"', & & Bl H B & 41 bt &8
.

Table 3 Inhibitory effects of compounds 1-20 on MGC-803 cell

Compound IC,/umol-L" Compound IC./umol-L”
1 5.58 1 >100
2 23.41 12 >100
3 25.72 13 >100
4 >100 14 >100
5 98.83 15 >100
6 >100 16 20.96
7 >100 17 >100
8 >100 18 >100
9 >100 19 >100
10 >100 20 89.26
3 e

A% S 6y 308 3 o i R 7 L AR R A S A REAT T
NP B E T 20 ME S, B 5 A EEE 5 A
BERZSR 5 DARHE R R 2 W28 3 A HAt SRtk &4,
TLED LA G, B 2~20 X LA 73
B, AR RS TR . X HRE AL
FE20 18 B A0 22 i AT U B, AS [ 7 3t g L B A 27
JRIP A AE — 5 ZE 57, IR LD AR AL 22 R DL TR L0
8 IR 2 Dy 2T I L R A 2 By B R

W 2 B WA 2R 0 =0, B B AT, A WA R L AR 4y
B TOR CIRBRUE YRR RS . S R R R
2 PR R A, ER MR O, YR P LR T R LA
TE 253 25 38007 T AT BBAFAE — 8 X il ST R 7= 1L A8
5] 7 L R AE Ak 2 R L AR I T A T T £
B 0. BUM RIS PR ik 45 R EOR, th B
1~3 A1 16 X B & 41 ie MGC-803 (1) 411 il /F FH %5 v &
F, HIC, 14 58 5.58.23.41.25.72.20.96 pmol-L",
b AW 5.20 X R 40 L MGC-803 A — & 3 1l 1F
M. Htb&W1~3 M58 T #HES& Y, £
B A S W nT LR D R 24 1 RO 9T R, 5 S
BRPRIE — . LIPS A FEE N EIR LAY, &
B AT AR R AE BT s 254 . L AR AR v Hb U5 H
2y, B H ARG RT3, AN KRRV FEE WL
T AL 2 oy B R 5T L0 T R R A T — IR AR
W, A JE SRR 25 A B Fede 4t T — e i E e S
FFEFET5 17

SCIGER S

LC-52 2 2= ] £ 0 AH €38 A 2835 88 (b0 B
i 45 IR 7 711; Bruker AVANCE IIT 500 7 #% fif; 3t 4% {X
(4% [ Bruker 2 ); LTQ-Orbitrap XL Hybrid % Jiii 1% 1%
(3% [E Thermo Fisher Scientific /& &); WFH-201BJ i £
AT W37 St SR (RS RS A BR A F]); Autopol
IV 4x F g A (3 B &1 K A A]); N-1100 B Jie % 25
KA (H AR 5T B A3 bk 30 25 #1); BT25S 2443 B R
F (B2 R R A AD); 371 284 CO, 15 7746 . VAR-
IOSKANLUX B Fgbr A [FEER C i /REHE (HE) AR
AN El e KR EE R (200~300 H). # 2 O3 kR
GF,,, (F g V6 LA PR A 7]); Sephadex LH-20 # /i
(3£ [ GE 7 #); MCI GEL CHP-20 (H A& =25 /A #));
YMC-Pack ODS-A %4 (250 mm x 10 mm, 5 um, H
AYMC HRAA); fa4- 13 (32 E Gibeo A 7]); RPMI-
1640 #5725 (5P, s v 284 ar BH A TR A |,
e (AL R EREA IR A FD); /04l BB A
fik \ SR e S S B R E FR A TR R A F
(T Al RS | 256 T 3K 22 BOR b e 2006 ) IR A 7

T 1L R 25 4 T 2020 4F 10 H SR W 44
TN B, 2000 5 A R 24 K 5 R B 7 208 45 e A R
1 ¥ABUE 1L K8 (Lindera reflexa Hemsl.) IR, 251 45
A (N0.20201003) £RA7 T F 44 o 25 IR 5 25402
S
1 ERSS

B g 77 LB 15 kg, FH 70% <0 1% 18] 9 42 B 3 9K,
FFR2 h, P8, A PR B, R IR AR RS .
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KRB KR B8, 40 W A i OB OB IE
TREAR IR ZEEL, 1540 Bk AL LR SR ALVIE T
it AL A K AL o K LR £ g B A I8 VR 4 1512
H1153.0 g.

¥ W ZEE AT (1 153.0 g) LTk A (i 4 20,
DA Bk — DI A 2 42 (1000 1—1: 1) A1 &0 H - R i
ARGt (1000 102 100) B JZ ¥ M, & IF145 7 D45
Fr.1~Fr.7. Fr.2 (71.6 g) £tk B AE (o3 73 55, PLAT
it - M CER RGN A F - B R G e, &
H15 8 N 5 Fr.2.1 ~Fr.2.8. Fr.2.1 &7 i At il 2y
B, LA - LR AR R S8 (2000 110 1) B R e,
G I35 Fr.2.1.1~Fr.2.1.5. Fr.2.1.3 &%
OB (2 -7K, 77:23) Atk 1540 & 9 20 (¢, =
26.1 min; 74.7 mg).

Fr.3 (880.0 g) £ R AT (i 70 25, DLAT i Bk — 2 1R
G (50:1—1:1) BEEE WL, & 43 21 N Fr.3.1~
Fr.3.21. Fr.3.7 (2.1 g) &Pl & WA A6 (FFBE- K,
70:30—100: 0) ¥t Bt 45 2 46 & ¥ 16 (7, = 30.0 min;
5.0 mg). Fr.3.8 (1.0 g) & Sephadex LH-20 ¥ &1 il (H
fi) Ve, & 9115 3 6 4~ 2H %> Fr.3.8.1~Fr.3.8.6, Fr.3.8.6
(107.0 mg) & ik Pl % W AH (25 -7K, 90:10) 4lifr.15
th &2 (t, = 15.4 min; 4.1 mg). Fr.3.9 3.0 g) &
Sephadex LH-20 % a3 (H %) Befii, & 715 4 N4 5
Fr.3.9.1~Fr.3.9.4. Fr.3.9.4 (1.2 g) & Sephadex LH-20
B (H ) BEL, & FF 1R 8 N4 4 Fr.3.9.4.1~
Fr.3.9.4.8. Fr.3.9.4.3 &4 W AH (FEE-IK, 85:15)
a5t 517 (¢, = 14.1 min; 47.8 mg). Fr.3.9.4.6
(104.0 mg) £ -1l %W AH (L M5-7K, 70:30) 2tk 31k
AW (t, = 48.5 min; 10.7 mg). Fr.3.18 (101.0 g) &
MCIAE 38 7 25, DL EE-7K (10:90—100: 0) 5 £ ¥k
i, & I35 10 D414y Fr.3.18.1~Fr.3.18.10. Fr.3.18.2
(3.8 g) SREMAE L HE 4y B, LS H bt -H B (50:1—
0:1) Peli)a, &3 744 % Fr.3.18.2.1~Fr.3.18.2.7.
Fr.3.18.2.2 (0.6 g) F3- 283t - il £ = 0 AH € (FH P —
K, 70:30) 41615 21k 5 0 18 (¢, = 4.0 min; 7.6 mg).
Fr.3.18.4 (5.8 g) kA (4 1% 4 55, LA & FH be - I
(50:1—0: 1) Pt 5, & 919 SASH 5 Fr.3.18.4.1~
Fr.3.18.4.5. Fr.3.18.4.2 FE& b Yot & i R AH il (H
fig—7K, 65:35) 4itb 731 AP 19 (, = 4.3 min; 2.0 mg)
b &9 3 (¢, = 8.8 min; 24.1 mg). Fr.3.18.6 (12.8 g)
28 3d Sephadex LH-20 A (3% (W B%) Yefit, & 315 6 4>
Y143 Fr.3.18.6.1~Fr.3.18.6.6. Fr.3.18.6.3 & ¥l % =
R (R BE-K, 41:59) ¥t — B aifb 51k &9 13
(t, = 33.1 min; 17.4 mg). Fr.3.19 (16.5 g) & MCI £t
Ty B, DL EE-/K (10:90—100:0) A 5 Ve, & 15

F 74N ) Fr.3.19.1~Fr.3.19.7. Fr.3.19.3 &5t 2F i) %
o ROBAE s (PR - K, 520 48) 44k 15 B4k & 14
(t, = 11.4 min; 4.5 mg). Fr.3.19.4 20Tk Ji A €3 43 B,
DL SR e - HEE (5021200 1) B R Be bt Ja, 48 id
2 SO s (R EE-JK, 36:64) HF— S 4ith, 15
B AW 11 (¢, = 17.8 min; 6.0 mg)+ 6 (£, = 27.5 min;
8.3 mg).12 (¢, = 55.1 min; 17.4 mg).7 (¢, = 57.7 min;
18.5 mg) 18 (1, = 66.0 min; 9.7 mg).

Fr.5 (30.1 g) & MCIE ta i 73 25, DLH EE-IK (101
90—100: 0) # £ P i, & 49 3 6 417 Fr.5.1~
Fr.5.6. Fr.5.2% Sephadex LH-20 ¥ &% (H1 E¥) ¥E i,
E IR 8N 9 Fr.5.2.1~Fr.5.2.8. Fr.5.2.2 &Kk
R, LS - EER S (100:0—0:100) B
Ve, &3 8 AN 4y Fr.5.2.2.1~Fr.5.2.2.8. Fr.5.2.2.3
2 241 5 T RO (LB -7K, 23:77) Atk 5 &4 10
(ty = 6.0 min; 8.0 mg). 15 (¢, = 27.2 min; 4.0 mg).
Fr.5.2.5 &l & i ROB AR (LI -7K, 14:86) 4lith 154k
A4 (t, = 11.1 min; 7.1 mg).5 (¢, = 20.0 min; 5.4 mg).
Fr.5.4 4 Sephadex LH-20 #F tf 3 (H %) ye e, & 9F 15
544 Fr.5.4.1~Fr.5.4.5. Fr.5.4.1 244 & 80K
M (CHE-7K, 26:74) #E— B 4it, /HRNEW 9 (1, =
35.2 min; 9.7 mg).

2 HWEE

&M BEEIRIRY), HR-ESI-MS m/z: 393.205 8
[M-H,0+H]" (caled. 393.206 0), 4> T 2\ A~ C,.H,,0;
[a]5=-46.8 (c 0.05, MeOH); UV (MeOH) 2_,_ (log ¢):
220.20 (3.41), 348.20 (3.11); IR v, 3 363, 2 944, 2 836,
1627,1554,1504,1342, 1036 cm™; '"HNMR (500 MHz,
CD,0D) A1 °C NMR (125 MHz, CD,0D) ¥ #% I.% 1.

th&2  FHEOK K, ESI-MS m/z: 461 [M+H]', 7
TN C, H,,0,- 'HNMR (500 MHz, CDCL,) J: 12.34
(1H, s, 5-OH), 7.42~7.29 (5H, m, H-2",3',4',5',6'), 6.14
(1H, s, 7-OH), 5.95 (1H, s, H-6), 5.34 (1H, dd, J = 12.9,
2.9 Hz, H-2), 5.21 (1H, t, J=7.0 Hz, H-2"), 5.02 (2H, q,
J =59 Hz, H-6", 10"), 3.32 (2H, d, J= 7.1 Hz, H-1"),
3.02 (1H, dd, J=17.1, 13.0 Hz, H-3a), 2.76 (1H, dd, J =
17.1, 3.0 Hz, H-3b), 2.04 (4H, dt, J=18.3, 6.1 Hz, H-4",
5"), 1.94 (4H, dt, J = 36.4, 7.4 Hz, H-8", 9"), 1.76 (3H,
s, H-13"), 1.61 (3H, s, H-12"), 1.53 (6H, s, H-14", 15");
“C NMR (125 MHz, CDCL,) &: 195.9 (C-4), 164.0 (C-
7), 161.2 (C-5), 161.0 (C-9), 139.6 (C-3"), 138.5 (C-1"),
135.7 (C-7"), 131.3 (C-11"), 128.8 (C-2",6'), 128.8 (C-
4"), 126.1 (C-3',5"), 124.4 (C-10"), 123.5 (C-6"), 121.2
(C-2"), 106.8 (C-8), 102.9 (C-10), 95.7 (C-6), 79.1 (C-
2), 43.5 (C-3), 39.7 (C-4"), 39.7 (C-8"), 26.7 (C-9"),
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26.2 (C-5"), 25.7 (C-12"), 21.1 (C-1"), 17.7 (C-15"),
16.2 (C-13"), 16.0 (C-14"). LA % dm 28 25 17 SClik
18, % 24 EW) 2 N sumadain Do

&3 EEe AR, ESI-MS m/z: 303 [M+H],
4> ¥ X~ C,H,,0,. 'H NMR (500 MHz, CD,0D) ¢:
7.72 (1H, d, J = 1.5 Hz, H-2"), 7.62 (1H, d, J = 8.4 Hz,
H-6"), 6.87 (1H, d, J = 8.5 Hz, H-5"), 6.38 (1H, s, H-8),
6.17 (1H, d, J = 1.0 Hz, H-6); "C NMR (125 MHz,
CD,0D) 6: 177.3 (C-4), 165.6 (C-7), 162.5 (C-5), 158.2
(C-9), 148.8 (C-4"), 148.0 (C-2), 146.3 (C-3"), 137.2 (C-
3), 124.1 (C-1"), 121.7 (C-6"), 116.2 (C-5"), 116.0 (C-2"),
104.5 (C-10), 99.2 (C-6), 94.4 (C-8). LL I ¥¥5 2 75 4
SCHRUHRIE, % E A AW 3 MR F (quercetin).

&4 EEKR, ESI-MS m/z: 291 [M+H]', 4
¥ N CH,,0,- '"HNMR (500 MHz, CD,0D) 6: 6.83
(1H, d, J = 1.9 Hz, H-2"), 6.75 (1H, d, J = 8.1 Hz, H-5"),
6.71 (1H, dd, J = 8.2, 1.9 Hz, H-6"), 5.92 (1H, d, J =
2.3 Hz, H-8), 5.84 (1H, d, J = 2.3 Hz, H-6), 4.55 (1H, d,
J=1.5Hz, H-2),3.96 (1H, td, /= 7.9, 5.5 Hz, H-3), 2.84
(1H, dd, J = 16.1, 5.4 Hz, H-4a), 2.49 (1H, dd, J = 16.1,
8.2 Hz, H-4b); "C NMR (125 MHz, CD,0OD) 4: 157.8
(C-7), 157.6 (C-5), 156.9 (C-9), 146.3 (C-3"), 146.2 (C-
4"),132.2 (C-1"), 120.0 (C-5"), 116.1 (C-6"), 115.2 (C-2"),
100.8 (C-10), 96.3 (C-6), 95.5 (C-8), 82.9 (C-2), 68.8 (C-
3),28.5 (C-4). LL F¥ds e & il SCk! ikl e fh b
Y14 )L F (catechin).

e &5 FOR A, ESI-MS m/z: 291 [M+H]", 7
+ A CH,0,- 'HNMR (500 MHz, CD,0D) 6: 6.96
(1H, d, J = 1.9 Hz, H-2"), 6.79 (1H, dd, J = 8.3, 1.9 Hz,
H-6"),6.75 (1H,d,J=8.1 Hz, H-5"),5.93 (1H,d,J=1.6 Hz,
H-8), 5.90 (1H, d, J = 2.2 Hz, H-6), 4.81 (1H, s, H-2),
4.17 (1H, ddd, J = 4.5, 3.0, 1.4 Hz, H-3), 2.85 (1H, dd,
J=16.7, 4.6 Hz, H-4a), 2.73 (1H, dd, J = 16.8, 2.7 Hz,
H-4b); "C NMR (125 MHz, CD,0D) 6: 158.0 (C-5),
157.6 (C-7), 157.3 (C-9), 146.0 (C-3"), 145.8 (C-4"),
132.3 (C-1'), 119.4 (C-6"), 115.9 (C-2"), 115.3 (C-5"),
100.1 (C-10), 96.4 (C-6), 95.6 (C-8), 79.9 (C-2), 67.5 (C-
3),29.3 (C-4). LA EHE¥RE A R SCRYRIE, B S
Y15 R )LAE (epicatechin).

tEwe6 LrtaiiiRY), ESI-MS m/z: 314 [M+H]',
4> 1~ CH,,NO,. 'HNMR (500 MHz, CD,0D) ¢:
7.35 (1H, d, J = 1.9 Hz, H-2"), 6.98 (2H, d, J = 8.4 Hz,
H-2, 6), 6.92 (1H, dd, J = 8.2, 1.9 Hz, H-6"), 6.73 (1H, d,
J = 8.2 Hz, H-5"), 6.69~6.66 (2H, m, H-3, 5), 6.60 (1H,
d, J=12.6 Hz, H-7"), 5.80 (1H, d, J = 12.6 Hz, H-8"),

3.82 (3H, s, 3-OCH,), 3.42~3.34 (2H, m, H-8), 2.72~
2.63 (2H, m, H-7); °C NMR (125 MHz, CD,0D) ¢:
170.3 (C-9'), 156.9 (C-4), 148.6 (C-4'), 148.5 (C-3'),
138.4 (C-7"), 131.1 (C-1), 130.7 (C-2,6), 128.5 (C-1"),
124.8 (C-6'), 121.6 (C-8'), 116.2 (C-3, 5), 115.8 (C-5"),
113.9 (C-2"), 56.4 (3'-OCH,), 42.3 (C-8), 35.6 (C-7). Lk
b HE 2 A ] SCRRU R TE, 5 E A A 6 O N- IR
BR LT it (N-cis-feruloyltyramine) .

WEWT REHARY), ESI-MS m/z: 314 [M+H],
4 ¥~ CH,,NO,. 'HNMR (500 MHz, CD,0D) 6:
7.42 (1H, d, J = 15.7 Hz, H-7"), 7.09 (1H, d, J = 1.9 Hz,
H-2"), 7.06~7.02 (2H, m, H-2, 6), 7.00 (1H, dd, J = 8.2,
1.9 Hz, H-6"), 6.78 (1H, d, J = 8.2 Hz, H-5"), 6.73~6.69
(2H, m, H-3, 5), 6.39 (1H, d, J = 15.7 Hz, H-8"), 3.86
(3H, s, 3'-OCH,), 3.49~3.41 (2H, m, H-8), 2.74 (2H, t,
J = 7.4 Hz, H-7); "C NMR (125 MHz, CD,0OD) &: 169.2
(C-9"), 156.9 (C-4), 149.8 (C-4"), 149.3 (C-3"), 142.0 (C-
7", 131.3 (C-1), 130.7 (C-2, 6), 128.2 (C-1"), 123.2 (C-
6'), 118.7 (C-8"), 116.4 (C-5"), 116.3 (C-3,5), 111.5 (C-
2", 56.4 (3'-OCH,), 42.5 (C-8), 35.8 (C-7). LA -¥#is
5[] SCERCORTE, 45 A A T S N- e S AR T
(N-trans-feruloyltyramine).

wEMS8 AL EHIRY), ESI-MS m/z: 344 [M+
H]', 53N C,,H, NO,. 'HNMR (500 MHz, CD,0D)
5: 743 (1H, d, J = 15.7 Hz, H-7"), 7.10 (1H, s, H-2"),
7.01 (1H, d, J = 8.1 Hz, H-6"), 6.80 (1H, s, H-2), 6.78
(1H, d, J = 8.2 Hz, H-5"), 6.72 (1H, dd, J = 8.1, 4.2 Hz,
H-5), 6.68~6.63 (1H, m, H-6), 6.40 (1H, d, J=15.7 Hz,
H-8"), 3.86 (3H, s, 3-OCH,), 3.81 (3H, s, 3-OCH,), 3.47
(2H, t, J = 7.3 Hz, H-8), 2.76 (2H, t, J = 7.3 Hz, H-7);
“C NMR (125 MHz, CD,OD) 6: 169.2 (C-9"), 149.8 (C-
3%), 149.3 (C-3), 148.9 (C-4"), 146.0 (C-4), 142.0 (C-7"),
132.0 (C-1), 128.3 (C-1"), 123.2 (C-6"), 122.2 (C-6),
118.7 (C-8"), 116.5 (C-5"), 1162 (C-5), 113.4 (C-2),
111.5 (C-2"), 56.4 (3'-OCH,), 56.3 (3-OCH,), 42.5 (C-8),
36.20 (C-7). LA b %¥E 2 & e SCHRP s, et &
) 8 1 N-Js2 2~ BRI -3- FH AL L 1% i (V-trans-feruloyl-
3-methoxytyramine).

&9 HEEIIRY), ESI-MS m/z: 685 [M+H]',
53 ¥ 2N C H, N,0,0- 'HNMR (500 MHz, CD,0D) 6:
7.27 (1H, s, H-4), 6.93 (2H, d, J = 8.4 Hz, H-2", 6"),
6.82 (2H, d, J = 8.4 Hz, H-2", 6™), 6.76 (1H, s, H-5),
6.66~6.61 (4H, m, H-3", 3", 5", 5™), 6.33 (2H, s, H-2',
6'), 4.84 (1H, s, H-1), 3.91 (3H, s, 6-OCH,), 3.69 (1H, s,
H-2) 3.69 (6H, s, 3', 5-OCH,), 3.57 (3H, s, 8-OCH,),
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3.40 (1H, dd, J=13.4, 7.0 Hz, H-a), 3.37~3.32 (2H, m,
H-a'), 3.19 (1H, dt, J = 13.6, 6.9 Hz, H-a), 2.67 (2H, t,
J =172 Hz, H-b"), 2.53 (2H, td, J = 6.7, 2.6 Hz, H-b);
“C NMR (125 MHz, CD,0D) §: 174.0 (C-2a), 170.0 (C-
3a), 156.9 (C-4" or 4™), 156.8 (C-4" or 4"), 149.2 (C-6),
149.0 (C-3", 5"), 147.0 (C-8), 143.1 (C-7), 135.3 (C-1"),
1352 (C-4), 135.1 (C-4"), 131.3 (C-1"), 131.1 (C-1"),
130.8 (C-2", 6"), 130.8 (C-2", 6™), 127.1 (C-3), 125.2 (C-
8a), 124.3 (C-4a), 116.2 (C-3", 5" or 3", 5™), 116.2 (C-
37, 5" or 3", 5™), 109.0 (C-5), 106.0 (C-2', 6), 60.8 (8-
OCH,), 56.8 (6-OCH,), 56.7 (3', 5'-OCH,), 50.2 (C-2),
42.8 (C-a), 42.5 (C-a’), 41.6 (C-1), 35.6 (C-b'), 35.4 (C-
b)o DL b EHE 2 A ] LR R GE, e EMoN
flavifloramides B.

b&W10  WHPIRY, ESI-MS m/z: 194 [M+H]', 731
A C,H,NO,. 'HNMR (500 MHz, CD,0D) 4: 7.34
(1H, s, H-8), 6.82 (1H, s, H-5), 3.90 (3H, s, 6-OCH,),
3.45 (2H, t, J = 6.8 Hz, H-3), 2.88 (2H, t, J = 6.7 Hz,
H-4); "C NMR (125 MHz, CD,0D) &: 168.6 (C-1),
152.8 (C-6), 146.6 (C-7), 133.6 (C-10), 122.4 (C-9),
114.9 (C-8), 111.1 (C-5), 56.5 (6-OCH,), 41.2 (C-3),
28.7 (C-4). LA ¥ 2 1 R SCRRP MR E, BEA DY)
10 A northalifoline .

&1 AR Y, ESI-MS m/z: 361 [M+
H]", %+ K~ C,H,,0,. 'HNMR (500 MHz, CD,0OD)
0:6.73 (1H, d, J= 8.0 Hz, H-5"), 6.67 (1H, d, J = 1.9 Hz,
H-2'), 6.65 (1H, s, H-2), 6.61 (1H, dd, J = 8.0, 1.9 Hz, H-
6'), 6.17 (1H, s, H-5), 3.81~3.78 (1H, m, H-7"), 3.80
(3H, s, 3-OCH,), 3.77 (3H, s, 3-OCH,), 3.72~3.61 (3H,
m, H-9, 9'a), 3.39 (1H, dd, J = 11.3, 4.1 Hz, H-9'b), 2.77
(2H, d, J = 7.7 Hz, H-7), 2.06~1.94 (1H, m, H-8), 1.75
(1H, tt, J = 10.1, 3.6 Hz, H-8"); "C NMR (125 MHz,
CD,0D) 6: 149.0 (C-3"), 147.2 (C-3), 146.0 (C-4"), 145.3
(C-4), 138.6 (C-1"), 134.1 (C-6), 129.0 (C-1), 123.2 (C-
6'), 117.3 (C-5), 116.0 (C-5"), 113.8 (C-2"), 112.4 (C-2),
65.9 (C-9), 62.1 (C-9"), 56.4 (3 or 3'-OCH,), 56.3 (3 or
3'-OCH,), 48.0 (C-8"), 48.0 (C-7"), 40.0 (C-8), 33.6 (C-
7)o LA IR 22 A 5 SO GE, A 11 R
75 FARE % (isolariciresinol).

a2 [EERY), ESI-MS m/z: 419 [M+H],
4 ¥ A N C,H, 0, 'HNMR (500 MHz, CD,0OD) §:
6.64 (4H, s, H-2, 2", 6, 6'), 4.69 (2H, d, J = 4.3 Hz,
H-7, 7'), 4.24 (2H, dd, J = 9.0, 6.8 Hz, H-9a, 9'a), 3.86
(2H, dd, J = 9.2, 3.5 Hz, H-9b, 9'b), 3.82 (12H, s, 3, 5,
3', 5'-OCH,), 3.12 (2H, dd, J = 6.4, 4.7 Hz, H-8, 8');

"C NMR (125 MHz, CD,0D) 6: 149.3 (C-3, 3', 5, 5'),
136.2 (C-4, 4'), 133.1 (C-1,1"), 104.5 (C-2, 2', 6, 6'),
87.6 (C-7,7"), 72.7 (C-9, 9"), 56.8 (3, 5, 3', 5'-OCH,),
55.5(C-8,8"). LA LE¥R &) SCHRPHRIE, et
W12 8T HMIEM (syringaresinol).

&3 iFE R Y, ESI-MS m/z: 359 [M+
H]", 7» T~ C,H,,0,- 'H NMR (500 MHz, CD,0D)
d: 6.93 (2H, d, J = 1.5 Hz, H-2, 2'), 6.79 (2H, d, J =
8.2 Hz, H-6, 6'), 6.76 (2H, d, J = 8.1 Hz, H-5, 5'), 4.69
(2H, d, J = 3.9 Hz, H-7, 7'), 4.24~4.18 (2H, m, H-9a,
9a’), 3.84 (6H, s, 3, 3'-OCH,), 3.83~3.80 (2H, m, H-9b,
9b), 3.12 (2H, s, H-8, 8"); *C NMR (125 MHz, CD,OD)
0: 149.1 (C-3, 3"), 147.3 (C-4, 4"), 133.8 (C-1, 1"), 120.0
(C-6, 6"), 116.1 (C-5, 5), 111.0 (C-2, 2"), 87.5 (C-7, 7"),
72.6 (C-9, 9"), 56.4 (3, 3'-OCH,), 55.3 (C-8, 8'). Lk L
4 2 A ] ORI TE, BOE B 13 NIA R R
(pinoresinol).

A& 14 TR Y, BESI-MS m/z: 389 [M+
H]", 71~ C,H,,0,. 'HNMR (500 MHz, CD,0D)
5: 6.94 (1H, d, J = 1.8 Hz, H-2), 6.80 (1H, dd, J = 8.1,
1.8 Hz, H-6), 6.76 (1H, d, J = 8.1 Hz, H-5), 6.65 (2H, s,
H-2', 6'), 470 (2H, d, J = 4.3 Hz, H-7, 7'), 4.24 (2H,
ddd, J = 9.0, 6.8, 4.5 Hz, H-9a, 9'a), 3.87 (2H, dd, J =
6.6, 3.0 Hz, H-9b, 9'b), 3.85 (3H, s, 3-OCH,), 3.84 (6H,
s, 3, 5'-OCH,), 3.16~3.10 (2H, m, H-8, 8'); "C NMR
(125 MHz, CD,0D) &: 149.4 (C-3', 5'), 149.1 (C-3),
147.3 (C-4), 136.2 (C-4"), 133.8 (C-1), 133.2 (C-1"),
120.1 (C-6), 116.1 (C-5), 111.0 (C-2), 104.5 (C-2', 6"),
87.7 (C-7"), 87.5 (C-7), 72.7 (C-9"), 72.6 (C-9), 56.8 (3,
5'-OCH,), 56.4 (3-OCH,), 55.6 (C-8'), 55.3 (C-8). LA L
B 2 A D) SCHR RS, % A 14 D H B T I
(medioresinol).

A5 R @K K, BESI-MS m/z: 361 [M+
H]", 7 30h €, H,,0,- 'H NMR (500 MHz, CD,0OD)
5: 6.94 (1H, d, J = 1.9 Hz, H-2), 6.82 (1H, dd, J = 8.2,
1.8 Hz, H-6), 6.75 (1H, d, J = 8.1 Hz, H-5), 6.72 (2H, s,
H-4', 6'), 5.48 (1H, d, J = 6.3 Hz, H-7), 3.84 (3H, s,
3'-OCH,), 3.82 (1H, d, J = 5.7 Hz, H-9a), 3.80 (3H, s, 3-
OCH,), 3.75 (1H, dd, J = 11.0, 7.2 Hz, H-9b), 3.56 (2H,
t,J = 6.5 Hz, H-9"), 3.46 (1H, dd, J = 12.5, 6.3 Hz, H-8),
2.65~2.59 (2H, m, H-7"), 1.81 (2H, tt, J = 13.1, 6.5 Hz,
H-8'); “C NMR (125 MHz, CD,0D) &: 149.1 (C-3),
147.5 (C-4), 147.5 (C-2"), 145.2 (C-3"), 136.9 (C-5"),
134.8 (C-1), 129.9 (C-1"), 119.7 (C-6), 117.9 (C-6"),
116.1 (C-5), 114.1 (C-4"), 110.5 (C-2), 89.0 (C-7), 65.0
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(C-9), 62.2 (C-9"), 56.7 (3-OCH,), 56.4 (3'-OCH,), 55.5
(C-8), 35.8 (C-8"), 32.9 (C-7"). LA ¥ & 75 ] SC k>
i, BE G5 A A LA BAIAKREERE (dehy-
droconiferyl alcohol).

A P16 T R Y, ESI-MS m/z: 333 [M+H]',
47 RN C,H,0,. 'HNMR (500 MHz, CD,0D) ¢:
6.57 (1H, d, J = 3.0 Hz, H-5), 6.56 (1H, d, J = 3.0 Hz, H-
3), 5.30 (1H, td, J = 7.3, 1.1 Hz, H-2'), 5.10 (1H, ddd,
J=1.0, 4.1, 1.3 Hz, H-6"), 3.69 (3H, s, 4-OCH,), 3.67
(3H, s, H-9), 3.62 (2H, s, H-7), 3.29 (2H, s, H-1"), 2.12
(2H, dd, J = 14.3, 7.1 Hz, H-5"), 2.08~2.02 (2H, m, H-
4", 1.69 (3H, s, H-10"), 1.65 (3H, s, H-9"), 1.59 (3H, s,
H-8'); *C NMR (125 MHz, CD,0D) ¢: 174.7 (C-8),
154.8 (C-4), 147.7 (C-1), 137.7 (C-3"), 132.4 (C-7"),
131.9 (C-6), 125.3 (C-6), 124.8 (C-2"), 123.5 (C-2),
115.2 (C-5), 114.4 (C-3), 56.0 (4-OCH,), 52.5 (C-9),
40.9 (C-4"), 37.2 (C-7), 29.4 (C-1"), 27.7 (C-5"), 25.9 (C-
9"), 17.8 (C-8"), 16.2 (C-10"). LA E %4k 28 25 13 S k>
&, % 5% 16 N 4-methoxyl-denudaquinol .

A& 17 H LR K, ESI-MS m/z: 275 [M+H],
4> ¥ XN C,H,,0,. 'H NMR (500 MHz, CDCL,) ¢:
10.82 (2H, s, 2, 5-OH), 9.72 (1H, s, -CHO), 6.91 (1H, s,
H-4), 6.77 (1H, s, H-6), 5.23 (1H, t, J = 6.8 Hz, H-2"),
5.04 (1H, t,J=6.0 Hz, H-6), 3.28 (2H,d,J=7.1 Hz, H-1"),
2.09~1.95 (4H, m, H-4', 5'), 1.63 (3H, s, H-10"), 1.62
(3H, s, H-9"), 1.53 (3H, s, H-8"); °C NMR (125 MHz,
CDCl,) d: 1963 (-CHO), 154.0 (C-2), 1482 (C-5),
137.7 (C-3"), 132.0 (C-3), 131.5 (C-7"), 125.3 (C-4),
124.1 (C-6"), 120.7 (C-2"), 119.6 (C-1), 115.2 (C-6), 39.7
(C-4"), 27.0 (C-1"), 26.5 (C-5"), 25.6 (C-9"), 17.7 (C-8"),
16.1 (C-10"), VA& $0 405 28 25 e SCRRC o, et &4
17 2 miliusanal .

P18 [, ESI-MS m/z: 199 [M+H]', 4
TN CH,, 0, '"HNMR(500MHz,CD,0D)d7.32(2H,
s, H-2, 6), 3.87 (6H, s, 3, 5-OCH,); "C NMR (125 MHz,
CD,0D) ¢: 170.0 (-COOH), 148.8 (C-3,5), 141.7 (C-4),
121.9 (C-1), 108.3 (C-2, 6), 56.8 (3, 5-OCH,). VL I %
BAEE CIPIME, EEHEMI8 N T HR
(syringic acid) o

EWI19 B R K, ESI-MS m/z: 265 [M+H]',
4y 7 N C,H,,0,- 'H NMR (500 MHz, CD,0OD) ¢:
7.77 (1H, d, J = 16.1 Hz, H-4), 6.23 (1H, d, J = 16.2 Hz,
H-5), 5.91 (1H, s, H-8), 5.74 (1H, s, H-2), 2.52 (1H, d,
J =16.9 Hz, H-10a), 2.17 (1H, d, J = 17.0 Hz, H-10b),
2.03 (3H, d, J = 0.9 Hz, H-15), 1.92 (3H, d, J = 1.2 Hz,

H-14), 1.06 (3H, s, H-12), 1.02 (3H, s, H-13); "C NMR
(125 MHz, CD,0D) §: 201.0 (C-9), 169.5 (C-1), 166.5
(C-3), 151.1 (C-7), 137.9 (C-5), 129.4 (C-4), 127.6 (C-
8), 119.6 (C-2), 80.6 (C-6), 50.7 (C-10), 42.9 (C-11),
24.6 (C-15), 23.6 (C-13), 21.2 (C-14), 19.6 (C-12). Lk
R 2 A T SCERROE, S S 19 N IR T TR
(abscisic acid).

&40 20 fAR, ESI-MS m/z: 265 [M+H]', 4§ 3%
N C,H,0,. '"HNMR (500 MHz, CD,0OD) ¢: 7.73 (1H,
d, J=16.0 Hz, H-3), 7.63~7.59 (2H, m, H-5, 9), 7.45~
7.42 (2H, m, H-5", 9"), 7.42~7.39 (3H, m, H-6, 7, 8),
7.32 (2H, dd, J=10.3, 4.8 Hz, H-6', 8"), 7.26~7.22 (1H,
m, H-7"), 6.73 (1H, d, J = 15.9 Hz, H-3"), 6.57 (1H, d,
J=16.0 Hz, H-2), 6.40 (1H, dt, J = 15.9, 6.3 Hz, H-2"),
4.86 (2H, d, J = 1.3 Hz, H-1'); "C NMR (125 MHz,
CD,0D) d: 168.4 (C-1), 146.5 (C-3), 137.8 (C-4), 135.8
(C-4), 135.2 (C-3"), 131.6 (C-7), 130.0 (C-6, 8), 129.7
(C-6', 8"), 129.3 (C-5, 9), 129.1 (C-7"), 127.6 (C-5', 9"),
124.5 (C-2"), 118.8 (C-2), 66.2 (C-1"). LL_EHHE 225 %
SCHRPSIHRIE , 4% LA Y 20 N AE R BE TS [(E)-cin-
namyl-(£)-cinnamate].
3 NMRAFECDiZ%iHE

% i Gaussian 09 # 4 £ MMFF94 43 - 1137 H %f
A 7 keal-mol! ) RE B B AT R % . N
Gaussian 09" 2 /¥, 4k X 7E PM6 Al B3LYP/6-31+G(d)
KA b, R R RS A R AT AR S B A & .
£ mPWI1PW91/6-311+G(2d,p) /K *F I, H GIAO & ik
(Gauge-independent atomic orbital)®” I IEFPCM ## 74
BRI AN TH SRR G NMR, P38 i A1 1)
b, BLA 15 3 H e 1F F 1 'H M PC NMR 0, B4
DP4+HE R 3 #r, BEATRAIE « 5 F & I %5 FE 2 pR H iR
(TD-DFT), 7£ B3LYP/6-311G(d,p) 7KF _E %t A #) %
AT ECD T, @it 5 B = W s $d0l 5453 2 ECD 3 .
4 RIMRBREE MRS

SR MTT 30058 A0 & P e e g v 1, B0Ox 20 A
W N B 5 40 M 52 MGC-803, # 2 JR %35, F1 2 mL
T R 25 22 vh W PBS Wi 2 3, I 1 mL BB 1L 5 2
O, 7 BIF, 25 H 10% i 4 135 RPMI-1640 35 77 H: i
B, LR T 5310 A2 Fh & 96 FLAR 1, 45 4L 100 pL,
BT 37°C.5% CO, 8 7e M 85 7% 24 h, 77 AL BiE
W, S EHA NI 200 pL A F iR 4= 1L B RPMI-1640 %
FRIE, TG A NN 200 pL AH NI BE ) 7 2 8 R,
AR E I NI, R 48 h. FEILN EFEMR,
AL I N 100 pL RPMI-1640 £ 9% 3£ Al 20 uL MTT
(5 mg'mL"), AR FRFE R 4k L3592 4 h, 7 B4LA L



FRIMI A i 7= Lk 2R T LA 22 B3 B R i A 1 - 1749

W, BFLIIN 150 pL DMSO T #& & 4% 3% 10 min.
FH B AR A 570 nm i3 K Ab W 52 WO (4) 18, HR4E A 5K
T 40 4005 2, I ] IBM SPSS Statistics 26 i1 5 4
MM IC, M o $MHIEE = 1-A /A p, A gy LR
W, A N2 RO .

=

e STk: kI B ST S 20 B AR A O
RIS 56 0 AL S0 70 T L G A 5 58 SRAE I Bl R AN
TR GE S ST S0 I LR 5 P 32 P2 0] S a2
() 1 B 453 T 48 T IF S ST ORAR AT B2 24 WRRES 13T Sk
T AR B R A

FUREER: 15 7 A AF AR TR 2 2
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