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IR (8). 3-325L-3-2-72 45 mIWemk-2-BH (9>, “EANA MR (10). BEENE (D, REMME (12). 1-@-525-
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Chemical constituents of Saussurea epilobioides
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Abstract: Objective To study the chemical constituents from Saussurea epilobioides. Methods The compounds were separated
and purified by various isolation method such as silica gel, semi-preparative high performance liquid chromatography, and the structure
of the compounds were identified by nuclear magnetic resonance spectrometry and mass spectrometry. Results A total of 31
compounds were isolated from the ethyl acetate extraction site of 70% ethanol extract of S. epilobioides and identified as (4aR,6S,8aS)-
6-hydroxy-6-(3-hydroxyprop-1-en-2-yl)-4,8a-dimethyl-4a,5,6,7,8,8a-hexahydronaphthalen-2(1 H)-one (1), 3-(2"-hydroxy-1"-oxobutanoic
acid)-indole (2), vomifoliol (3), apigenin (4), scopoletin (5), 2,3-dihydro-4(1H)-quinolone (6), 2-(3",4"-dimethoxybenzyl)-3-(3"-
methoxy-4'-hydroxybenzyl)-y-butyrolactone (7), 3,5-dimethoxy-4,9-dihydroxy-4',7-epoxy-3',8-oxyneolign- 7'-en-9’-oic acid (8), 3-
hydroxy-3-(2-hydroxyethyl)indolin-2-one (9), dihydrodehydrodiconiferyl alcohol (10), loliolide (11), dehydrovomifoliol (12), 1-(4-
hydroxy-3-methoxyphenyl)-2-[4-(3-hydroxypropyl)-2-methoxyphenoxy]-propane-1,3-diol (13), dysosmarol (14), isololiolide (15), 1-
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(3-methoxy-4-hydroxyphenyl)-2-(3-methoxy-1-hydroxypropylphenoxy)-3-hydroxy-propan-1-one (16),1-(4"-hydroxy-3-methoxyphenyl)-2-

[4"-(3-hydroxypropyl)-2",6 "-dimethoxyphenoxy]propane-1,3-diol (17), vladinol D (18), (+)-isolariciresinol (19), lawsonicin (20),

secoisolariciresinol (21), burselignan (22), vitrifol A (23), lyratol F (24), (+)-pinoresinol (25), cinnamic acid (26), matairesinol (27),

(+)-epipinoresinol (28), 2-[4-(3-hydroxypropyl)-2-methoxyphenoxy-propane]-1,3-propanediol (29), 3-hydroxy-1- (4-hydroxy-3,5-

dimethoxyphenyl)-1-propanone (30), and syringaresinol (31). Conclusion Among them, compounds 1 and 2 are new compounds,

named epilobioides alcohol and epilobioides indole, and compounds 6—9, 14, 16—20, 22—24, 26 and 29 were isolated from the

genus Saussurea for the first time.

Key words: Saussurea epilobioides Maxim.; (4aR,6S,8aS)-6-hydroxy-6-(3-hydroxyprop-1-en-2-yl)-4,8a-dimethyl-4a,5,6,7,8,8a-

hexahydronaphthalen-2(1H)-one; 3-(2"-hydroxy-1'-oxobutanoic acid)-indole; epilobioides alcohol; epilobioides indole 2,3-dihydro-

4(1H)-quinolone; dysosmarol; (+)-isolariciresinol; cinnamic acid

FI-3% R B2 Saussurea epilobioides Maxim. N
NG EEYN 25, EESMAEHIN. HiE.
TE L DU)NEE, AR TR 2 600~4 000 m L3
Ak, ERZY, ERR CHREAR GBAED 7. HBRGH
o, M, BAEUR. b, R BRI
FEATRTEEREA L DIEER. R, i,
BRATH 0« T4 M A EN 4. TSR B S
FARRG, HALS OB LA fiE, (HEA
HhEA B R RS s I E AT T, KX
TR BT EHEARNEZRE. B2 HEHRER
BAEPRE. ik, DU EEEs.,

AHIETE AN B BT TR R, N TR
FEE %, % HPLC 5543 B AR 70% L RF 4R
HIBER C BRI 2 o BEAT 1 o aidh, 6153
31 AMGEDD, BT B A o7 R0 1 O 2 0 4
SIS EN (4aR,68,8a8)-6-F5 FE-6-(3-FR HE TN -1-4 -
2-3k)-4,8a- — 1 % -4a,5,6,7,8,8a- /N & 25 -2(1 H)- i
[(4aR,68,8aS)-6-hydroxy-6-(3-hydroxyprop-1-en-2-
yl)-4,8a-dimethyl-4a,5,6,7,8,8a-hexahydronaphthalen-
2(1H)-one, 1], 3-(2-F3E-1"5FAX T ER)-MIWE [3-(2-
hydroxy-1"-oxobutanoic acid)-indole , 2]. At I
(vomifoliol, 3). /%% (apigenin, 4). REHN
fig (scopoletin, 5). 2,3- ~ 5 -4(1H)-WEWER [2,3-
dihydro-4(1H)-quinolone, 6] 2-(3",4"-—H &I
H)-3-(3"- H AU k-4 B2 R AR I )-y- T W BR [2-(37,47-
dimethoxybenzyl)-3-(3'-methoxy-4'-hydroxybenzyl)-
y-butyrolactone, 7] 3,5- - H 4 FE-4,9- —FFk-4',7-34
A3 8- ANE &R -7-0-9-F8  (3,5-dimethoxy-
4,9-dihydroxy-4',7-epoxy-3',8-oxyneolign-7'-en-9'-oic
acid, 8). 3-FRIE-3-(2-F8 £ FL) M| Wk bk -2- 1l [3-
hydroxy-3-(2-hydroxyethyl)indolin-2-one, 9] &/
A FAMAEE (dihydrodehydrodiconiferyl alcohol, 10+
Mo W N g Cloliolide , 11) . 2% & nk ot B

(dehydrovomifoliol, 12). 1-(4-F83E-3-FI 48 JE 2K IE)-
2-[4-(3-FRAHE)-2-H R HE R A ]- A fe-1,3- I (-
(4-hydroxy-3-methoxyphenyl)-2-[4-(3-hydroxypropyl)-
2-methoxyphenoxy]-propane-1,3-diol, 13). J\ f 347
(dysosmarol, 14). 5137 N I (isololiolide, 15)+
1-(3- AR 4- P FE IR )2-(3- PR AL B -1 FR TR
A JE)-3- B B A -1- B [1-(3-methoxy-4-hydroxy-
phenyl)-2-(3-methoxy-1-hydroxypropylphenoxy)-3-
hydroxy-propan-1-one, 16]. 1-(4-¥83&-3"-F MK
FE)-2-[4"-(3-FE TH 55)-2",6"- — H 40 Ik 42 A FE A e -
1,3- % (1-(4"-hydroxy-3'-methoxyphenyl)-2-[4"-(3-
hydroxypropyl)-2",6"-dimethoxyphenoxy]propane-1,3-
diol, 17). vladinol D (18). F¥&MAAMEE [(+)-
isolariciresinol, 19]. lawsonicin (20). FF3f 7%
FANEZ (secoisolariciresinol, 21). burselignan (22).
vitrifol A (23). lyratol F (24). ME & [(+)-
pinoresinol, 25]. KRR (cinnamic acid, 26). %
DHIAEZ (matairesinol, 27). (+)-EKMARE [(+)-
epipinoresinol, 28]. 2-[4-(3-F2 A 3%)-2-F A I KA
H:1-1,3-14 ¢ (2-[4-(3-hydroxypropyl)-2-methoxy-
phenoxy-propane]-1,3-propanediol, 29). 3-8 4£-1-(4-
P 5L -3,5- 0 H AR R R AL )-1- T4 i [3-hydroxy-1-(4-
hydroxy-3,5-dimethoxyphenyl)-1-propanone, 30]. |
EWEMY (syringaresinol, 31). HH{b&W1 N
iR &, A NI R 2 ARk
aY), i oammtnive: La? 6~9. 14, 16~
20, 22~24. 26. 29 B2 EHIXMKEH EED T2
BATH] . AT NI S5 BT R AN F S
TR o
1 EFES5HH

Bruker avance 600 A% REILIRAY (FEEAG & 50
/NT)); Bruker avance neo 700 BUAZ R YR (fE
A€ 52 F]D; Triple TOF 5600 70 HF i 4% (35 H
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ABSciex A7) ); EYALA Je#fs 78 & #% (H 7K Eyala 22
A]); DHG-9036A B H HVE R & A TH4E (i
FLIHWRARAT); EL204 HLF KR T
FlzAds (L) FRAR]; LC-XR20UPLC/HPLC
(HABEAT]D; Agilent1100 Series fill 4 AH (21
(ZEE Agilent A F]); Waters 2487 il 25 iAH (it (32
Waters 24 7] ); YZNS50 B3 R B 25 i 4 RL 25 LA
R RIT W& A R TTFE A A ); TAR08SO05-
2520WX B YMC-Actus i F: (250 mm X 20 mm,
Sum, HA YMC AF]D; -l 2 WA 5 80 B
ARt al, HAh Ao Hrat.

M-S XES T 2021 4 10 ARAHMER
(#it45 20211008, £V 74 H = 24 K 274 [E BR B0 4
JE NI S INES S. epilobioides Maxim. [f] 4 %,
PRAFAEVL G H 2= 24 K 2% v 245 (] 4 1) 7)o g 45 R [
K LR T Lo
2 REES5SE

B3 B4 10 T8 A8 14 ke, BiR%, I
10 FEE 1) 70% L8, IR A hn# Bl R HE
20, BIK2.5h, GIEREUR, JEWKRYE, RIS
AN SR BRI T 1.5 kg, TAKILE
PSR R, IR A EE . BEIR CBEAEE, AEEGR
REIRAR . TS A MEETAL 110.4 g BEFR LIRS
17 63.8 go WGEEIR L B8R A R fa 28 1E AR AR (i
(200~300 H) 478, LA & HF fe-FEE (100 @ 0~
0:100) BEEEVEML, 182 27 ANM45 Fr. 1~27. 4
53 Fr.14 2 IEAEERR 6 7 2, & H be-H EE(S0 ©
1~1 1) BREEGENL, HEMRE JRIFFIA -
BEER .6 2 1 3) Ak A1 3 (263 mg); 44)
Fr.23 £ IEMER IS, S HE-HEE (50
1-5 0 1) BRREBEML, MEMEIS (BIFF A=A
Fe-HEE 20 0 1) 4AibBEY 4 (211 mg); Aoy
Fr. 4 &2 %m0 i, LLAE-/K (15 185)
RRAIAH S, BEEY 5 (24.1 mg, ®=18.0
min); 204y Fr.21 ZIEMRERS B, L& H ki-H
B (100 : 1~1: 1) NFSIAHEATEEEBENL, 152
7ANHSY Fr. 21-1~21-7. FR¥4L5) Fr. 21-6 #E4T2F
1l 2% R OB R 2 85, LA -/K (20 1 80) A
A, BEMLEY 6 (14.7mg, r=27.0min). 9 (9.4
mg, &R=33.0 min); 44} Fr. 21-3 &l & = 0K
FIEIEE, LLZFE-/K (151 85) AishtH, 53
&M T (9.7 mg, ®R=53.0min); 414 Fr.16 &%
il £ RO i oy 5, LLASE-7K (30 1700 i

S, BEMLEY 8 (103 mg, ®R=21.0 min). 10
(6.3 mg, tr=37.0min)- 24 (10.7 mg, tr=28.0 min);
Wy Fr. 8 Pl m AR il o B, DLAE-K
(18 1 82) Nimaht, HEMLEY 11 (82mg, r=
24.0min). 12 (10.9 mg, &*R=33.0min). 15 (7.9 mg,
k=39.0 min); 414} Fr. 17 & IFMIEER (il 5 2,
AR E-EEE (100 0 1~10 1 1) BRI, 753
3ANHSY Fr. 17-1~17-3. FR¥G414) Fr. 17-2 #H472F
il 2% R OB (1% 3 55, DL -ZK (20 & 80) A
M, BEMLEY 13 (10.0mg, ®=31.0min). 14
(8.2 mg, ®=35.0 min); 44 Fr.15 & IEAHRER
R, AEFR-FEE (100 D 1~10 0 1) BREDE
fiit, #9305 NHSY Fr. 15-1~15-5. X415 Fr. 15-4
HEAT -] £ = 0B 5 4 B, LZRE-/K (13 1 87D
NN, B2 EY 1 (7.7 mg, %=51.0 min).
16 (153 mg, /*R=62.0min). 21 (19.2mg, ~r=41.0
min) 117 (5.6 mg, ®=69.0 min). % Fr. 15-5
28t % BAR B B, BAASE-K (20 180D
RRENAE, SEIMEEY 20 (9.6 mg, R=32.0 min);
Y4y Fr. 12 -0 % m 30RAH Ei% 0 2, LK
(18 : 82) NiiahtH, BEMNAEY 18 (9.1 mg, =
33.0min). 19 (12.9mg, ®=43.0min); 214} Fr. 11
28t 2% BAR S B, BLASE-K (151 85)
NIRE, B2 A& 22 (13.2mg, RrR=35.0min);
Y4y Fr. 22 G- % m 0B B 0 2, LA -K
(24 1 76) s, BEINAEY) 23 (83 mg, r=
42.0 min); 443 Fr. 6 £l & s FORAH € 7 2,
PLZIE-K (22 © 78) NI s, 193116 &4 25 (31.7
mg, r=37.0min). 26 (6.6 mg, rR=43.0min). 27
(35.4mg, tr=59.0 min )~ 28(15.4 mg, tr =48.0 min);
W) Fr. 9 P& SRRk 5, DLOKE-K
(30 : 70) NYLBIAH, 1533 N5 Fr. 9-1~9-3,
XTS5y Fr. 9-3 HEAT -] & i ROl i 4 55, DA
ClE-K (111 89) NUaht, 15EMLEY 29 (9.2
mg, R=15.0min). 31 (14.0 mg, &k=72.0 min),
W) Fr. 9-1 &Pl @A Bk 7 5, LLOKS-
K (151 85) AiahtH, 22E4 30 (17.1 mg,
R=24.0 min); #14) Fr. 24 425 % = 8500 i
I, LAORE-/K (12 1 88) NiishH, BELEY
2 (11.4 mg, tr=46.0 min),
3 EEE
3.1 SRR

&Y 1. LEMRY: HR-ESI-MS m/z:
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251.164 0 [M+H]" (Fig{H 251.164 2 [M+H]D),
HERLS F RN CisHnOs, RHLRIEN 5, UV A
(nm): 247, 1£ 'H-NMR (600 MHz, CD;OD) K&liH,
BN 2AFELES [0n 1.95 (s), 0.93 (s)], 3 MakE
55 [015.90(s),5.28(d,J=1.2Hz),521(d,J=1.5
Hz)], 7E 3C-NMR (150 MHz, CD;OD) i#&, &
1 ANRIERE S oc 200.7, 2 DMHERES (Oc
20.7,14.7), DEPT i i 7r 6 N H JE [ 108.1,61.7,
53.6,34.9, 33.8 f1131.0], 2 MRHIEES (6c 125.9
A1 42.6) . HRAEAL AW 0 — HEARZ AR BT WaZidk
“¥)Y teacrenonel® BAG AL Bk I 5 FUG 215
T, HAFEZ AT 11 SABRE BERIA—FL, 1%
A Y H HEEUR, teacrenone A H FEHUAR, - H.
7E HMBC #% (B 1) Fig23)| 2 HiREHH G5
H-1 5 C-2/C-3/C-5/C-10/C-15 #{3%, H-3 5 C-1/C-
5/C-14 #12%, H-5 5 C-4/C-6 2%, H-6 5 C-5/C-
7/C-10 #H5%, H-8 5 C-7/C-9/C-10/C-11 #i3%, H-12
5 C-7/C-11/C-13 #=%, H-13 5 C-7/C-11/C-12
X, H-14 5 C-3/C-4/C-5 #H>%, H-15 5 C-1/C-5/C-
9/C-10 MK . LA LA BB REEE, etk SYm4s
¥, MR EH 3 ANFHERET, @i EY
15256 ECD % 5114 ECD itttk (& 2), ThEi%
AL KT R (5R,7S,108), 45KIH (4aR.68S,
8aS)-6-F2FE-6-(3-F2FE P -1-075-2-FE)-4,8a- - H1 F:-4a,5,
6,7,8,8a-7N A 25 2(1H)-I, &AEN 1 NFb &9,
2 NI . e NMR i V38 WK 1.

15 9 8 13

'yl cosy
~~\ HMBC

1 L& 148 'H-'HCOSY #1 HMBC X155
Fig. 1 'H-'HCOSY and HMBC key correlations of

compound 1

&Y 2. FEMHIRY; HR-ESI-MS m/z:
232.061 7 [M—H]" (FiR4H 232.061 5 [M—H] ),
AT RN CoHiNOs, UV Aee (nm): 313,
HAWAE N 8. £ 'H-NMR K (700 MHz,
CD;0D) #, &/x 1 MaERAES ou8.31(s), 4 N5
FHR 155 [on8.26 (1H, d,J=8.7 Hz), 7.46 (1H, d,
J = 8.8 Hz), 7.22 (2H, m)], fE BC-NMR %K (175
MHz, CD;OD) H, /R 2 MRIEES (dc 195.6,

— —Caled.(5R,7S,10S)
— Exp.(5R,75,108)
6 — —Caled (55,7R,10R)

Ae(M 'em™)

200 300 400
Anm
2 ka1 REMBYKEITE SN ECD BiE
Fig. 2 Calculated and measured ECD spectra of

compound 1 and its enantiomer

#z1 L5418 '"H-.NMR (600 MHz) #1 BC-NMR (1%
(150 MHz)
Table 1 The '"H-NMR (600 MHz) and 3C-NMR
spectroscopic data (150 MHz) of compound 1

{ZZDA OH dc
1 2.33(1H,d,J=16.1 Hz, H-a) 53.6
2.23 (1H, d, J = 16.0 Hz, H-b)
2 200.7
3 5.90(LH,s) 125.9
4 166.4
5  3.01(1H, m) 42.6
6  1.79 (1H, dd, J=12.9, 7.1 Hz, H-a) 34.9
1.98 (1H, dd, J = 12.7, 5.9 Hz, H-b)
7 733
8  1.61(1H, m, H-a), 1.90 (1H, m, H-b) 31.0
1.38 (1H, m, H-a), 1.89 (1H, m, H-b) 33.8
10 36.9
11 155.6
12 4.25(2H,s) 61.7
13 528 (1H,d,J=1.2 Hz), 108.1
5.21 (1H, d, J = 1.5 Hz)
14  1.95(3H,5) 20.7
15  0.93(3H, 9) 14.7

173.4), DEPT ifiE/x | NMEHIEES (6c 40.1), 6
MRFIAZ S (5¢c 134.1, 123.1, 122.0, 121.5, 111.6,
71.1). RABA W —JERZ WL ILIRE B v Wzt &
M5 4-$p5E-5-(05Wk-3-08)-5- S8R I e -2- B V2L A
KRR E SHERE S, HARZAET 45
MR ERBAA—E, ZUEMARIEIN, 457
He-5-(Mgl -3 -35)-5- S AR e e -2- T Oy HRR AR A
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HMBC i n] LWL S 3 2 H ik A G 5 H-37
5 C-1/C-2//C-4'F%, H-2 5 C-3/C-4a/C-Ta/C-1"#H
X, H-4 5 C-3/C-5/C-6 #H%, H-2'5 C-1'/C-3//C-4'
LRSS LA T IR EEE, e sY

gk (18 3), I a4 08 3-Q k-1 AN T IR)-
M|, JEIL SciFinder 2 HE AR WARERHL G
Yo, MG, H NMR $E )18 1K 2.

o OH

"1l cosy

~~ . HMBC

3 L&Y 2 1y 'H-'HCOSY #1 HMBC X155
Fig.3 'H-'HCOSY and HMBC key correlations of

compound 2

=2 {L&4 289 'TH-NMR (700 MHz) #1 BC-NMR (175
MHz) #1E
Table 2 'H-NMR (700 MHz) and '*C-NMR spectroscopic
data (175 MHz) of compound 2

A SH oc

8.31 (1H, s) 134.1

1135

8.26 (1H, d, J = 8.7 Hz) 122.0

4a 126.0

7.22 (1H, m) 1215

7.22 (1H, m) 123.1

7.46 (1H,d, J = 8.8 Hz) 111.6

7a 136.8

1 195.6

2 5.21 (1H, dd, J = 8.7, 4.4 Hz) 711

3a 2.91 (1H, dd, J = 15.9, 4.4 Hz) 40.1
3b 2.65 (1H, dd, J = 15.9, 8.6 Hz)

4 173.4

32 BHUEMEHETE

&Y 3: Totadsim (FEE); HR-ESI-MS m/z:
247.129 9 [M+Na]" (Fi{H 247.1305 [M+Na]").
43 73N Ci3Ha003. 'H-NMR (600 MHz, CD;0D) 9:
5.90 (1H, s, H-4), 5.81 (2H, overlapped, H-7, 8), 4.34
(1H, m, H-9),2.54 (1H, d,J=16.9 Hz, H-2a), 2.17 (1H,
d, J=17.1 Hz, H-2b), 1.93 (3H, s, H-13), 1.27 (3H, d,
J = 6.5 Hz, H-10), 1.06 (3H, s, H-12), 1.04 (3H, s, H-

11); BC-NMR (150 MHz, CD;OD) 4: 199.8 (C-3),
135.5 (C-7), 128.6 (C-8), 125.7 (C-4), 67.2 (C-9), 49.3
(C-2), 41.0 (C-1), 23.1 (C-10), 22.5 (C-11), 22.1 (C-
12), 18.2 (C-13). LA - Hdf 5 SClik s B A — 350,
s e LAY 3 AN

&Y 4. RO K HR-ESI-MS m/z:
271.060 6 [M+H]* (ER{H 271.060 1 [M+H]").
773N CisH1g0s5. 'H-NMR (600 MHz, DMSO-ds)
5:7.90 (2H, d,J=8.8 Hz, H-2', 6", 6.93 (2H, d, J=8.8
Hz, H-3',5"),6.71 (1H, s, H-3), 6.45 (1H, d, J= 1.8 Hz,
H-8), 6.15 (1H, d, J = 1.9 Hz, H-6); 3C-NMR (150
MHz, DMSO) §: 181.9 (C-4), 166.3 (C-2), 164.0 (C-7),
162.2 (C-5), 161.8 (C-4"), 157.9 (C-9), 128.8 (C-2', 6),
121.2 (C-1"), 116.5 (C-3", 5"), 103.4 (C-10), 102.9 (C-
3),99.7 (C-6),94.7 (C-8). LA - %dz 5 kIR E IE A
—HO, MR EY 4 NFRR.

&Y 5: AR AR; HR-ESI-MS m/z: 193.049 2
[M+H]" GRISE 193.049 5 [M+H]). 25N
C10Hs04. 'H-NMR (600 MHz, CD;0D) §: 7.87 (1H,
d, J=9.4 Hz, H-4), 7.12 (1H, s, H-5), 6.78 (1H, s, H-
8), 6.22 (1H, d, J = 9.4 Hz, H-3), 3.92 (3H, s, H-6);
BC-NMR (150 MHz, CD;0D) 6: 162.6 (C-2), 151.5
(C-7), 150.0 (C-9), 145.7 (C-6), 144.7 (C-4), 111.2 (C-
5,10), 108.5 (C-3), 102.5 (C-8), 55.4 (6-OCH3). LA L
o 5 SCHR IR IEFE A — 00, WS E A 5 AR
B N,

B 6: IRFCEENIA; HR-ESI-MS m/z: 146.059 6
[M+H]" (FiB{E 146.060 0 [M+H]). 4> TN
CoH7NO. 'H-NMR (600 MHz, CD;OD) d: 8.28 (1H,
d, J=9.3 Hz, H-5), 8.00 (1H, d, /= 7.3 Hz, H-3), 7.74
(1H, m, H-7), 7.61 (1H, d, J = 8.3 Hz, H-8), 7.45 (1H,
m, H-6), 6.37 (1H, d, J=7.2 Hz, H-2); 3C-NMR (150
MHz, CD;0D) 6: 179.4 (C-4), 140.1 (C-9), 140.0 (C-
2), 132.2 (C-7), 125.3 (C-5), 124.8 (C-10), 118.0 (C-8),
108.4 (C-3). LA FEHE 5 SOl I8 FE A — 0, #
YA 6 O 2,3- A -4(1H)-WE AR o

EY 7. AENA; HR-ESI-MS m/z: 373.164 4
[M+H]* (FHig{E 373.164 6 [M+H]). 77N
C21H240¢ "H-NMR (600 MHz, CD3OD) 0: 6.82 (1H,
d,J=8.2Hz H-5'),6.75 (1H, d,J= 1.9 Hz, H-5"), 6.71
(1H, d, J = 8.0 Hz, H-2"), 6.64 (1H, d, J = 1.9 Hz, H-
6"), 6.60 (2H, dd, J= 8.7, 2.0 Hz, H-2', 6"), 4.08 (1H, t,
J = 8.8 Hz, H-4b), 3.87 (1H, t, J = 8.4 Hz, H-4a), 3.73
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(9H, s, 3 X OCH3), 2.83 (1H, dd, J = 13.9, 5.3 Hz, H-
6b), 2.76 (1H, dd, J= 13.7, 7.0 Hz, H-6a), 2.69 (1H, m,
H-2), 2.50~2.52 (1H, m, H-5b), 2.47~2.49 (1H, m,
H-5a), 2.46 (1H, m, H-3); 3C-NMR (150 MHz,
CD;0D) §: 178.9 (C-1), 149.1 (C-3"), 147.9 (C-4"),
147.8 (C-3"), 145.6 (C-4"), 131.7 (C-1"), 129.4 (C-1"),
122.0 (C-6"), 120.8 (C-6"), 115.8 (C-5"), 113.9 (C-2"),
112.8 (C-2), 112.2 (C-5"), 71.2 (C-4), 56.0 (3 X CH3),
46.1 (C-2), 41.3 (C-3),37.4 (C-5), 34.2 (C-6). LA L%
P 5 SCRRIE AR — 302, WS EY T N 2-
(34" H A FE AT )-3-(3 - AR L -4/ FR HE A )
T .

&Y 8: HFAR; HR-ESI-MS m/z: 389.123 4
[M+H]* (FHig{E 389.123 1 [M+H]). 4 F3RN
ConzoOg ° 1H-Nl\/lR (600 MHZ, DMSO-dﬁ) 0:7.53 (IH,
d, J=15.9 Hz, H-7'), 7.30 (1H, d, J = 1.9 Hz, H-2"),
7.22 (1H, dd, J=8.4,1.9 Hz, H-6'), 6.97 (1H, d,J=8.3
Hz, H-5'), 6.74 (2H, s, H-6, 2), 6.41 (1H, d, J = 16.0
Hz, H-8"), 4.95 (1H, d, J = 7.9 Hz, H-7), 4.24 (1H, m,
H-8), 3.77 (6H, s, 2>X OCHs), 3.54 (1H, dd, J = 12.4,
2.4 Hz, H-9a), 3.35 (1H, dd, J = 12.2, 4.6 Hz, H-9b);
3BC-NMR (150 MHz, DMSO-ds) J: 168.3 (C-9"), 148.3
(C-3, C-5), 146.0 (C-4"), 144.1 (C-7'), 143.9 (C-3"),
136.4 (C-4), 128.3 (C-1'), 126.7 (C-1), 122.1 (C-6"),
117.7 (C-8"), 117.7 (C-5"), 116.9 (C-2'), 105.8 (C-6, 2),
78.3 (C-8), 76.9 (C-7), 60.5 (C-9), 56.5 (2>X OCH3).
DA 28 5 SRR AR — 2, WS E A 8
N 3,5- T HAEIE-4,9- R HE-4 TR -3, 8- A R
HE R -7'-H%5-9'-F% .

&Y 9: ARIAR; HR-ESI-MS m/z: 194.081 0
[M+H]" (FHig{E 194.081 2 [M+H]). 2 T3RN
CioHiNO3. 'H-NMR (600 MHz, DMSO-ds) J: 10.20
(1H, s, -OH), 7.26 (1H, d, J= 7.3 Hz, H-4), 7.19 (1H,
t, J=7.7 Hz, H-6), 6.96 (1H, t, J = 7.4 Hz, H-5), 6.79
(1H, d, J = 7.7 Hz, H-7), 3.28 (2H, m, H-9), 1.96 (2H,
m, H-8); 3C-NMR (150 MHz, DMSO-ds) 5: 179.6 (C-
2), 142.1 (C-7a), 132.5 (C-3a), 129.3 (C-6), 124.4 (C-
5), 122.0 (C-4), 110.0 (C-7), 74.7 (C-3), 56.7 (C-9),
41.0 (C-8). DL &R 5 STt S AR — 50, i
TEWEW 9 N 3-F85E-3-(2-F5 £ )5 ieik-2-f

&Y 10: HEMIRY ;. HR-ESI-MS m/z:
361.164 5 [M+H]" (Fi${H 361.164 6 [M+H]).,
43 F 3N CaoH2406. 'H-NMR (600 MHz, DMSO-ds)

5: 6.92 (1H, s, H-2), 6.76 (2H, s, H-5, 6), 6.69 (2H, d,
J=6.1Hz, H-2',6",5.42 (1H, d, J= 6.8 Hz, H-7), 3.77
(3H, s, 3-OCH3), 3.75 (3H, s, 3'-OCH3), 3.69 (2H, m,
H-9"), 3.42 (3H, m, H-9, 8), 2.54 (2H, t, J= 7.7 Hz, H-
7, 1.71 (2H, m, H-8'); *C-NMR (150 MHz, DMSO-
ds) 0: 148.0 (C-3), 146.8 (C-4"), 146.0 (C-4), 143.8 (C-
3", 135.5 (C-1"), 133.0 (C-1), 129.5 (C-5"), 119.0 (C-
6), 116.9 (C-6"), 115.8 (C-5), 112.9 (C-2"), 110.8 (C-2),
87.3 (C-7), 63.5 (C-9'), 60.7 (C-9), 56.1 (2X OCH3),
53.8 (C-8), 35.2 (C-8'), 32.0 (C-7")o VAL %¥ 530k
fRIEFEA ), WEENEY 10 S hE =
FARARE .

&Y 11: HEAHIKRY; HR-ESI-MS m/z:
197.117 3 [M~+H]" (FiR{E 197.1172 [M+H]). 7
FA N CuHi03. 'H-NMR (600 MHz, CD;0D) §:
5.77 (1H, s, H-7), 4.23 (1H, m, H-3), 2.45 (1H, m, H-
4a), 2.02 (1H, m, H-2a), 1.78 (3H, s, H-11), 1.75 (1H,
m, H-4b), 1.54 (1H, dd, J = 14.4, 3.7 Hz, H-2b), 1.48
(3H, s, H-10), 1.29 (3H, s, H-9); 3C-NMR (150 MHz,
CD;0D) ¢: 184.3 (C-6), 173.0 (C-8), 111.9 (C-7), 87.6
(C-5), 65.9 (C-3), 46.6 (C-2), 45.0 (C-4), 35.8 (C-1),
29.6 (C-9),25.6 (C-10),26.0 (C-11). LA 3l 5 ik
fRIEIEA O, WS e AT 11 NEBERARE.

A& 12 WEHRY; HR-ESI-MS m/z:
223.133 1 [M+H]" (HiR{E 223.132 9 [M+H]).
273N Ci3Hig03. 'H-NMR (600 MHz, CD3;OD) 6:
7.03 (1H, d, J = 15.8 Hz, H-7), 6.47 (1H, d, J = 15.8
Hz, H-8), 5.95 (1H, s, H-4), 2.64 (1H, d, J= 17.1 Hz,
H-2a), 2.32 (3H, s, H-10), 2.31 (1H, d, J= 17.5 Hz, H-
2b), 1.92 3H, d, J= 1.4 Hz, H-13), 1.08 (3H, s, H-11),
1.04 (3H, s, H-12); BC-NMR (150 MHz, CD;0D) 6:
199.3 (C-9), 199.0 (C-3), 163.3 (C-5), 147.0 (C-7),
130.3 (C-8), 126.6 (C-4), 78.6 (C-6), 49.1 (C-2), 41.3
(C-1), 26.2 (C-10), 23.3 (C-12), 22.1 (C-11), 17.8 (C-
13). LA EEHE 500 E A — 307, MU e G
W12 N E S B,

&M 13 wmEMIRY: HR-ESI-MS m/z:
401.157 7 [M+Na]* (#1i21H 401.1571 [M+Na]".
23 F RN CaoHa07. 'H-NMR (600 MHz, CD30D) 6:
7.02 (1H, d, J=2.1 Hz, H-2), 6.83~6.85 (2H, m, H-6,
5", 6.81 (1H, d, J=2.1 Hz, H-2), 6.76 (1H, d, J = 8.0
Hz, H-5), 6.69 (1H, dd, J=8.2, 2.2 Hz, H-6'), 4.85 (1H,
d, J = 5.8 Hz, H-7), 4.30 (1H, m, H-8), 3.85 (1H, dd,
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J =119, 5.7 Hz, H-9a), 3.82 (3H, s, 3’-OCH3), 3.80
(3H, s, 3-OCH3), 3.78 (1H, dd, J = 12.0, 3.7 Hz, H-9b),
3.56 (2H, t, J = 6.5 Hz, H-9"), 2.62 (2H, t, J= 7.4 Hz,
H-7'), 1.81 (2H, m, H-8"); 3C-NMR (150 MHz,
CD;0D) d: 150.5 (C-3"), 147.3 (C-3), 145.8 (C-4"),
145.6 (C-4), 136.7 (C-1"), 132.7 (C-1), 120.5 (C-6"),
119.6 (C-6), 118.2 (C-2), 112.6 (C-2'), 114.2 (C-5),
110.4 (C-5"), 85.3 (C-8), 72.7 (C-7), 60.8 (C-9"), 60.8
(C-9), 55.1 (3-OCH3), 54.9 (3-OCHj3), 34.1 (C-8),
31.3(C-7"). LA -ERE 53R e A — U8, i
EEY 13 N 1-(4-F2FE-3-FE L5 HE)-2- [4-(3-F%
PR )2~ F AR A SR R - A - 1,3-

A 14: FERAR; HR-ESI-MS m/z: 399.142 6
[M+Na]* (Fi{H 399.141 4 [M+Na]"). 7> 73N
C20H2407. 'H-NMR (600 MHz, CD;0D) ¢: 6.94 (1H,
d, J=2.2Hz, H-2"), 6.89 (1H, s, H-2), 6.82 (1H, d, J =
2.0 Hz, H-6"), 6.78 (1H, s, H-5"), 6.76 (2H, s, H-4, 6),
4.64 (1H, d, J= 7.4 Hz, H-7"), 4.51 (1H, d, J= 8.6 Hz,
H-7), 427 (1H, dd, J = 9.0, 4.3 Hz, H-9b), 3.94 (1H,
dd, J=9.0, 1.6 Hz, H-9a), 3.87 (3H, s, 3'-OCH3), 3.84
(3H, s, 3-OCH3), 3.32 (1H, m, H-9'b), 3.25 (1H, dd,
J=11.6, 5.8 Hz, H-9'a), 2.56 (1H, m, H-8), 1.91 (1H,
m, H-8"); '3C-NMR (150 MHz, CD;OD) ¢: 147.6 (C-
3", 147.5 (C-5), 145.7 (C-3), 145.7 (C-4"), 134.7 (C-1),
133.3 (C-1"), 119.3 (C-6), 118.8 (C-6"), 114.5 (C-5"),
114.5 (C-4), 110.1 (C-2), 109.6 (C-2"), 83.6 (C-7"),
75.2 (C-7), 70.1 (C-9), 60.8 (C-9"), 55.0 (2 X OCH3),
54.9 (C-8"), 52.1 (C-8). LA L%#l 5 Uikl i A
— N, WS EY) 14 )\ AR .

EY 15: RFEEMIRY); HR-ESI-MS m/z:
197.117 2 [M~+H]" (B2{E 197.1172 [M+H]D. &
F3: N CiHi605. 'H-NMR (600 MHz, CD;0D) §:
5.80 (1H, s, H-7), 4.12 (1H, m, H-3), 2.48 (1H, m, H-
4a), 2.02 (1H, m, H-2a), 1.61 (3H, s, H-11), 1.44 (1H,
t, J = 11.6 Hz, H-4b), 1.33 (3H, s, H-10), 1.31 (3H, s,
H-9), 1.31 (1H, overlapped, H-2b); 'C-NMR (150
MHz, CD;0D) §: 182.5 (C-6), 172.6 (C-8), 112.3 (C-
7), 87.2 (C-5), 63.9 (C-3), 49.3 (C-2), 47.7 (C-4), 34.8
(C-1),28.9 (C-11), 24.4 (C-10), 23.9 (C-9). LA -#¥5
Bk oE EE A, S A 15 R
X AE.

&Y 16: HEEMIRY: HR-ESI-MS m/z:
377.159 5 [M+H]" (Fi2{f 377.159 5 [M+H]).

2 F RN CaoHas07. 'H-NMR (600 MHz, CD30D) 6:
7.72 (1H, dd, J= 8.4, 2.0 Hz, H-6'), 7.64 (1H, d, J=2.0
Hz, H-2'), 6.90 (1H, d, J = 8.4 Hz, H-5'), 6.85 (1H, d,
J=2.1Hz H-2"),6.78 (1H, d, J = 8.2 Hz, H-5"), 6.67
(1H, dd, J= 8.2, 2.1 Hz, H-6"), 5.54 (1H, t, J= 4.6 Hz,
H-2), 4.04 (2H, m, H-3), 3.90 (3H, s, 3'-OCH3), 3.80
(3H, s, 3"-OCH3), 3.55 (2H, t, J = 6.5 Hz, H-9"), 2.62
(2H, t,J=7.4Hz, H-7"), 1.81 (2H, m, H-8"); 3C-NMR
(150 MHz, CD3;0D) 6: 196.1 (C-1), 152.6 (C-4"), 149.7
(C-3"), 147.8 (C-3"), 145.2 (C-4"), 136.7 (C-1"), 127.2
(C-1"), 123.8 (C-6"), 120.2 (C-6"), 116.2 (C-5"), 114.6
(C-5"), 112.7 (C-2"), 111.2 (C-2"), 82.7 (C-2), 63.0 (C-
3), 60.8 (C-9"), 55.0 (3"-OCH3), 55.0 (3-OCH3),
34.1 (C-7"), 31.2 (C-8"). VU LHHE S kB I A —
PN, WEEEED) 16 7 1-3-FAIE-4- IR L)-
2-(3-H AUk 1 R N IR ) -3 - F2 B A - 11

twEw 17: LEMIRY: HR-ESI-MS m/z
431.167 8 [M+Na]* (Hi21H 431.167 6 [M+Na]").
33N C2iHagO0s. 'H-NMR (600 MHz, CD30D) 6:
7.01 (1H, d, J=2.0 Hz, H-2), 6.81 (1H, dd, /= 8.1, 2.0
Hz, H-6), 6.77 (1H, d, J= 8.1 Hz, H-5), 6.56 (2H, s, H-
2’ H-6'),4.94 (1H, d, J=4.9 Hz, H-7), 4.20 (1H, m, H-
8), 3.89 (1H, dd, J = 12.0, 5.6 Hz, H-9a), 3.86 (3H, s,
3-OCH3), 3.83 (6H, s, 3', 5'-OCH3), 3.58 (2H, t, J= 6.4
Hz, H-9"), 3.55 (1H, dd, J = 12.0, 3.6 Hz, H-9b), 2.65
(2H,t,J=7.7Hz, H-7"),1.85 (2H, m, H-8"); '3C-NMR
(150 MHz, CD;0D) d: 153.0 (C-3', 5"), 147.3 (C-3),
145.2 (C-4), 138.5 (C-1"), 134.0 (C-4'), 132.4 (C-1),
119.2 (C-6), 114.3 (C-5), 110.0 (C-2), 105.5 (C-2),
86.1 (C-8), 72.6 (C-7), 60.8 (C-9"), 60.1 (C-9), 55.2 (3,
5-OCHj3), 55.0 (3-OCH3), 34.1 (C-8'), 32.0 (C-7"). LA
RS SRR IR IE B AR — P, MU R ST
1-(4- 253 - FL R IE)-2-[4"-(3-FR TR 3E)-2",6"-
H A R R R I e - 1,3- .

&Y 18: REEIRY); HR-ESI-MS m/z:
375.145 3 [M+H]" (Fi{E 375.143 8 [M+H]D).
373N CaoH207. 'H-NMR (600 MHz, CD;0D) §:
7.62~7.67 (2H, overlapped, H-2', 6"), 7.08 (1H, d, J =
1.9 Hz, H-2), 6.92 (1H, d, J = 8.8 Hz, H-5"), 6.87 (1H,
dd, J=8.2,2.0 Hz, H-6), 6.78 (1H, d, J = 8.0 Hz, H-5),
4.66 (1H, d, J= 8.6 Hz, H-7"), 4.27 (1H, m, H-8"), 4.21
(1H, t,J=8.5 Hz, H-9'b), 4.17 (1H, dd, J= 8.6, 5.3 Hz,
H-9'a), 3.94 (3H, s, 3“OCH3), 3.90 (3H, s, 3-OCH3),
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3.68 (1H, dd, J=11.5, 4.4 Hz, H-9a), 3.63 (1H, dd, J =
11.5,5.2 Hz, H-9b),2.71 (1H, m, H-8); 3C-NMR (150
MHz, CD;0D) 6: 198.9 (C-7), 152.2 (C-4), 147.8 (C-
3), 147.7 (C-4"), 146.1 (C-3"), 132.1 (C-1"), 128.7 (C-
1), 123.7 (C-6), 119.6 (C-6"), 114.6 (C-5), 114.5 (C-5"),
111.0 (C-2), 110.0 (C-2'), 83.9 (C-7"), 70.4 (C-9), 59.8
(C-9'), 55.0 (3'-OCH3), 55.0 (3-OCH3), 53.2 (C-8),
48.8 (C-8). LA AU 5 SRR IE R A — 53, g
EAY) 18 24 viadinol D.

EY19: Ags i (FED; HR-ESI-MS m/z:
383.146 9 [M+Na]" (Hi2{H 383.146 5 [M+Na]").
ﬁ}%ﬁy\j C20H24060 1H-NI\/IR (600 MHZ, CD3OD) o:
6.77 (1H, d, J = 8.0 Hz, H-5), 6.70 (1H, d, J = 2.0 Hz,
H-2), 6.67 (1H, s, H-2), 6.64 (1H, dd, J = 8.0, 2.0 Hz,
H-6"), 6.21 (1H, s, H-5), 3.83 (3H, s, 3'-OCHs), 3.79
(3H, s, 3-OCH3), 3.82 (1H, d, J = 11.0 Hz, H-7"), 3.72
(1H, dd, J = 10.9, 4.8 Hz, H-9a), 3.67 (2H, m, H-9),
3.42 (1H, dd, J=11.3, 4.1 Hz, H-9'b), 2.80 2H, d, J =
7.7 Hz, H-7), 2.02 (1H, m, H-8), 1.78 (1H, m, H-8');
3BC-NMR (150 MHz, CD;OD) 6: 147.6 (C-3'), 145.8
(C-3), 144.6 (C-4"), 143.9 (C-4), 137.2 (C-1"), 132.8 (C-
6), 127.6 (C-1), 121.8 (C-6"), 116.0 (C-5), 114.6 (C-5"),
112.4 (C-2'), 111.0 (C-2), 64.5 (C-9), 60.8 (C-9"), 55.0
(3'-OCH3), 54.9 (3-OCH3), 46.7 (C-8"), 46.6 (C-7"),
38.6 (C-8), 32.2 (C-7). VA - %¥is 5 ik ikiE A —
F;4, MEEE AT 19 NRIEHTFARER

&Y 20: REAHPRY); HR-ESI-MS m/z:
361.164 9 [M+H]" (Fi{H 361.164 6 [M+H]").
73 73N CaH2406. 'H-NMR (600 MHz, CD;0D) §:
6.97 (1H, d, J=2.0 Hz, H-2'), 6.85 (1H, dd, J=8.1, 2.0
Hz, H-6'), 6.79 (1H, d, J = 8.2 Hz, H-5'), 6.75 (2H, s,
H-4, 7), 5.52 (1H, d, J = 6.2 Hz, H-2), 3.87 (3H, s, 6-
OCHs), 3.84 (3H, s, 3-OCH3), 3.76~3.86 (2H, m, H-
3pB), 3.59 (2H, t, J = 6.5 Hz, H-3"), 3.48 (1H, m, H-3),
2.65(2H,t,J=7.5Hz, H-1"), 1.84 (2H, m, H-2""); 13C-
NMR (150 MHz, CD;0D) d: 147.7 (C-6), 146.1 (C-7a),
146.1 (C-3'), 143.8 (C-5), 135.5 (C-1"), 133.4 (C-4"),
128.5 (C-3a), 118.3 (C-6'), 116.5 (C-4), 114.7 (C-5"),
112.7 (C-7), 109.1 (C-2"), 87.6 (C-2), 63.6 (C-3B), 60.8
(C-3"), 55.3 (3'-OCH3), 55.0 (6-OCH3), 54.1 (C-3),
34.4 (C-2"), 31.5 (C-1"). VL -EidE 5 SClikifE A
— 33, W e A W) 20 24 lawsonicin.

tEY) 21: A& A (FEL; HR-ESI-MS m/z:

363.180 0 [M-+H]* (HEi${H 363.180 2 [M+H]).,
2 F RN CaoHa06. 'H-NMR (600 MHz, CD30D) 6:
6.67 (2H, d, J= 7.9 Hz, H-5, 5'), 6.61 (2H, d, J = 2.0
Hz, H-2,2"),6.57 (2H, dd, J=8.0, 2.0 Hz, H-6, 6'), 3.76
(6H, s, 3, 3'-OCH3), 3.61 (4H, m, H-9, 9'), 2.68 (2H, d,
J=13.9, 7.02 Hz, H-7a, 7'a), 2.58 (2H, dd, J = 13.7,
7.8 Hz, H-7b, 7'b), 1.93 (2H, m, H-8, 8'); 3C-NMR
(150 MHz, CD;0D) §: 147.4 (C-3, 3'), 144.1 (C-4, 4"),
132.5 (C-1, 1), 121.3 (C-6, 6'), 114.4 (C-5, 5"), 112.0
(C-2,2'), 60.7 (C-9, 9), 54.8 (3, 3'-OCH3), 42.7 (C-8,
8'),34.6 (C-7, 7)o LA EEGHE 5 SCRRFR TE He A — 31261,
S EAY) 21 R SRR AN E .

k&Y 22: Bk K: HR-ESI-MS m/z:
361.163 6 [M+H]" (EiLH 361.164 6 [M+H]" ).
ﬁ’%ﬁ?’\j C20H2406, 1H-NI\/IR (600 MHZ, CD3OD) o:
6.72 (1H, s, H-2), 6.69 (1H, d, J = 2.0 Hz, H-2"), 6.66
(1H, d, J= 8.0 Hz, H-5'), 6.48 (1H, dd, J= 8.2, 2.0 Hz,
H-6"), 6.37 (1H, s, H-6), 4.22 (1H, d, J= 4.1 Hz, H-7"),
3.85 (3H, s, 3'-OCH3), 3.77 (3H, s, 3-OCH3), 3.61 (2H,
dd, J=12.9, 4.5 Hz, H-9), 3.55 (1H, dd, J = 10.6, 6.3
Hz, H-9'a), 3.38 (1H, dd, J=10.6, 7.1 Hz, H-9'b), 2.98
(1H, dd, J=16.6, 4.6 Hz, H-7a), 2.67 (1H, dd, J=16.8,
9.9 Hz, H-7b), 2.07 (2H, m, H-8, 8'); *C-NMR (150
MHz, CD;OD) d: 146.8 (C-3"), 146.4 (C-3), 144.4 (C-
4"), 144.1 (C-4), 135.5 (C-1"), 131.7 (C-6), 127.0 (C-1),
122.6 (C-6'), 115.7 (C-5), 114.0 (C-5"), 113.8 (C-2"),
110.9 (C-2), 64.2 (C-9), 62.0 (C-9"), 54.9 (3, 3’-OCH3),
45.2 (C-8'), 43.3 (C-7"), 34.1 (C-8), 31.7 (C-7). VAL
BE 5O E A — 32T, WS E AT 22
burselignan.

&Y 23: REGOMARY); HR-ESI-MS m/z:
539.228 2 [M+H]" (FifE 539.227 6 [M+H]").
3 73RN C30H3409. 'H-NMR (600 MHz, CD;0D) ¢:
6.96 (1H, overlapped, H-2), 6.95 (1H, overlapped, H-
2'), 6.94 (1H, brs, H-6"), 6.84 (1H, d, J= 8.0 Hz, H-5),
6.79 (1H, dd, J = 8.1, 1.6 Hz, H-6), 6.75 (2H, brs, H-
2".6"),5.55(2H, d,J=6.8 Hz, H-7,7"), 3.87 (3H, s, 3'-
OCH3), 3.86 (3H, s, 3-OCHs), 3.83 (3H, s, 3"-OCH3),
3.81 (2H, m, H-9), 3.59 (2H, m, H-9""), 3.52 (2H, m, H-
9", 2.65 (2H, t,J= 6.2 Hz, H-7"), 1.84 (2H, m, H-8");
BC-NMR (150 MHz, CD;0D) 6: 147.7 (C-4'), 146.2
(C-3), 146.1 (C-4"), 144.1 (C-4), 144.1 (C-3"), 143.8
(C-3"), 135.5 (C-1"), 133.2 (C-1"), 133.2 (C-1), 128.4
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(C-5"), 128.4 (C-5"), 118.3 (C-6), 116.5 (C-6"), 114.8
(C-6"), 114.4 (C-5), 112.7 (C-2"), 110.4 (C-2"), 109.1
(C-2), 87.9 (C-7"), 87.8 (C-7), 63.7 (C-9"), 63.4 (C-9),
60.8 (C-9"), 55.4 (3-OCH3), 55.3 (3’-OCH3), 55.0 (3"-
OCH3), 54.2 (C-8'), 53.9 (C-8), 34.4 (C-8"), 31.5 (C-
9"). LA b EHE 5 SOk IE B AR — 028, MU E itk
W 23 9 vitrifol Ao

EY 24: RiEEAHAE (FED; HR-ESI-MS
m/z: 225.148 4 [M+H]" (HiRfH 225.148 5 [M+
HI). 2 73X A CisHp03. 'H-NMR (600 MHz,
CD;0D) d: 5.85 (1H, s, H-8), 4.23 (1H, m, H-3), 2.23
(1H, dd, J = 12.9, 4.1 Hz, H-2a), 2.21 (3H, s, H-10),
1.95 (1H, dd, J = 12.5, 4.1 Hz, H-4a), 1.43 (1H, t, J =
11.2 Hz, H-2b), 1.40 (6H, s, H-12, 13), 1.36 (1H, t, J =
12.1 Hz, H-4b), 1.17 (3H, s, H-11); 'BC-NMR (150
MHz, CD;0D) ¢: 210.1 (C-9), 199.5 (C-7), 118.6 (C-
6), 99.7 (C-8), 71.0 (C-5), 63.0 (C-3), 48.5 (C-4), 48.3
(C-2), 35.6 (C-1), 30.9 (C-11), 29.4 (C-13), 27.9 (C-
12),25.1(C-10). LA b Hdm 5 SOk B A — 52,
WS LA W) 24 4 lyratol Fo

&% 25 TLEMIRY: HR-ESI-MS m/z
359.148 5 [M+H]" (Hi{H 359.148 9 [M+H]).
37N CaoH206. 'H-NMR (600 MHz, CD;0D) §:
6.96 (2H, d, J=2.0 Hz, H-2, 2'), 6.81 (2H, dd, J= 8.2,
2.0 Hz, H-6, 6'), 6.79 (2H, d, J= 8.1 Hz, H-5, 5'), 4.71
(2H, d, J=4.7 Hz, H-7, 7'), 423 (2H, dd, J=9.1, 7.0
Hz, H-9a, 9'a), 3.86 (6H, s, 2 X OCH3), 3.84 (2H, dd,
J=9.2,3.8 Hz, H-9b, 9'b), 3.13 (2H, m, H-8, 8'); '3C-
NMR (150 MHz, CDs;OD) 6: 147.7 (C-3, 3"), 145.9 (C-
4, 4'), 132.4 (C-1, 1'), 118.7 (C-6, 6'), 114.7 (C-5, 5"),
109.6 (C-2, 2", 86.1 (C-7,7"), 71.2 (C-9, 9"), 55.0 (2%
OCH3), 54.0 (C-8, 8. LA %l 5 CkifiE LA —
PO, MU TE A 25 NIsHE R .

&) 26: Totadhd (HEE); HR-ESI-MS m/z:
149.059 3 [M+H]" (GHi{f 149.059 7 [M+H]").
2 TN CoHgO2. TH-NMR (600 MHz, CD;0D) 6
7.67 (1H, d, J = 16.0 Hz, H-7), 7.61 (2H, dd, J = 7.7,
1.9 Hz, H-2, 6), 7.43 (2H, m, H-3, 5), 7.41 (1H, m, H-
4),6.52 (1H, d,J=16.1 Hz, H-8); 3C-NMR (150 MHz,
CD;0D) J: 169.1 (C-9), 144.7 (C-7), 134.5 (C-1),
129.9 (C-4), 128.6 (C-3, 5), 127.8 (C-2, 6), 118.3 (C-
8). VL LHuE S ClkiE A B, Mt s
) 26 N -

&Y 27: AENAK; HR-ESI-MS m/z: 359.148 8
[M+H]" GRIBME 359.148 9 [M+H]). 2> TN
C20H22056 "H-NMR (600 MHz, CD3OD) 0. 6.72 (1H,
d, J=8.0 Hz, H-5"), 6.71 (1H, d, J= 7.9 Hz, H-5), 6.68
(1H, d, J=2.2 Hz, H-2'), 6.60 (1H, dd, J= 8.0, 2.2 Hz,
H-6), 6.56 (1H, d, J = 2.1 Hz, H-2), 6.52 (1H, dd, J =
8.0, 2.1 Hz, H-6), 4.15 (1H, t, J = 7.9 Hz, H-9a), 3.92
(1H, t, J = 8.8 Hz, H-9b), 3.80 (3H, s, 3-OCH3), 3.79
(3H, s, 3-OCH3), 2.88 (1H, dd, J = 14.6, 5.4 Hz, H-
7'a), 2.81 (1H, dd, J = 14.0, 7.1 Hz, H-7'b), 2.65 (1H,
m, H-8"), 2.51 (2H, m, H-7), 2.48 (1H, m, H-8); 3C-
NMR (150 MHz, CDs;OD) ¢: 180.2 (C-9"), 147.6 (C-
3"), 147.6 (C-3), 145.0 (C-4"), 144.8 (C-4), 130.1 (C-1),
129.4 (C-1), 121.7 (C-6'), 120.9 (C-6), 114.8 (C-5),
114.7 (C-5"), 112.5 (C-2'), 111.9 (C-2), 71.5 (C-9), 55.0
(3-OCH3), 54.9 (3'-OCHs), 46.3 (C-8'), 41.2 (C-8),
37.5(C-7),34.0 (C-7". VA L-Hl 5 SCikioE A —
F;2, WA 27 NEDAIER

&Y 28: H 8 K; HR-ESI-MS m/z:
359.148 7 [M+H]" GHiR{H 359.148 9 [M+H]").
233N CaoH206. 'H-NMR (600 MHz, CD3;0D) 6:
6.97 (2H, d, J = 1.6 Hz, H-2, 2'), 6.78~6.84 (4H, m,
H-5, 5", 6, 6), 4.86 (1H, d, J= 6.0 Hz, H-7"), 4.44 (1H,
d,J=17.1Hz, H-7),4.11 (1H, d, J= 9.4 Hz, H-9a), 3.88
(3H, s, 3-OCH3), 3.87 (3H, s, 3-OCH3), 3.85(1H, m,
H-9b), 3.81 (1H, m, H-9'a), 3.40 (1H, m, H-8"), 3.29
(1H, m, H-9'b), 2.95 (1H, m, H-8); *C-NMR (150
MHz, CD;0OD) d: 147.7 (C-3), 147.5 (C-3'), 146.0 (C-
4), 145.2 (C-4"), 132.5 (C-1), 130.0 (C-1'), 118.8 (C-6),
118.0 (C-6'), 114.7 (C-5), 114.6 (C-5"), 109.1 (C-2"),
109.5 (C-2), 88.1 (C-7), 82.1 (C-7"), 70.6 (C-9), 69.2
(C-9), 55.0 (3, 3'-OCH3), 54.3 (C-8), 49.9 (C-8"). LA
RS SRR IE B AR — Y, MU e S 28 Ty
(+)-FRANEW .

WA 29: HEHRAR; HR-ESI-MS m/z: 257.139 1
[M+H]* (BHig{E 257.138 4 [M+H]D. 27N
C13H200s5. 'H-NMR (700 MHz, CD3;0D) §: 6.98 (1H,
d, J=8.1 Hz, H-5), 6.85 (1H, d, J=2.2 Hz, H-2), 6.74
(1H, dd, J= 8.1, 2.0 Hz, H-6), 4.15 (1H, m, H-2'), 3.84
(3H, s, 3'-OCH3), 3.74 (4H, d, J=4.9 Hz, H-1", 3"), 3.56
(2H, t, J = 6.6 Hz, H-9), 2.63 (2H, t, J= 7.6 Hz, H-7),
1.81 (2H, m, H-8); '3C-NMR (175 MHz, CD;0D) 6:
155.6 (C-3), 145.4 (C-4), 136.9 (C-1), 120.5 (C-6),
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118.0 (C-5), 112.6 (C-2), 81.9 (C-2"), 60.8 (C-9), 60.6
(C-1', C-3"), 55.0 (3'-OCH3), 34.2 (C-8), 31.3 (C-7).
DA b B0 5 SOk A — 0, BUS EA ) 29
N 2-[4-(3-FE A 5E)-2- AR R A B - 1,3- T .

AW 30 Ftagh i (FEE; HR-ESI-MS m/z:
227.092 5 [M+H]* (BIR{E 227.091 4 [M+H]D,
473N CiiH1405. 'H-NMR (700 MHz, CD;OD) §:
7.31 (2H, s, H-3, 5), 3.95 (2H, t, J = 6.2 Hz, H-9), 3.90
(6H, s, 2, 6-OCH3), 3.18 (2H, t, J= 6.2 Hz, H-8); 3C-
NMR (175 MHz, CD;0D) §: 198.2 (C-7), 147.6 (C-2,
6), 141.1 (C-4), 127.8 (C-1), 105.8 (C-3, 5), 57.5 (C-9),
55.4 (2, 6-OCH3), 40.3 (C-8). LA ¥ 5 ClkikiE
BRI, WS EY) 30 4 35255 1-(4-FR 5
3,5- = AR HE)-1- A i

&Y 31: FEKA; HR-ESI-MS m/z: 419.170 3
[M+H]* (Fig{H 419.170 0 [M+H]). 2 TF3RN
C2Ha60s. 'H-NMR (700 MHz, CD3;0D) ¢: 6.65 (4H,
s, H-2,6,2',6),4.71 (2H, d, J=4.8 Hz, H-7, 7'), 4.26
(2H, dd, J = 9.1, 7.0 Hz, H-9b, 9'b), 3.88 (2H, dd, J =
9.1,3.9 Hz, H-9a, 9'a), 3.84 (12H, 5, 3, 5, 3', 5'-OCH3),
3.14 (2H, m, H-8, 8'); '3C-NMR (175 MHz, CD;0D)
5:147.9 (C-3, 5,3, 5"), 134.8 (C-4,4"), 131.7 (C-1, 1"),
103.1 (C-2, 6,2', 6'), 86.2 (C-7, 7'), 71.4 (C-9, 9"), 55.4
(3, 5, 3", 5'-OCH3’), 54.1 (C-8, 8'). LA ¥ 5 ik
RIEFEAR— 00, B EAY) 31 N T EMNEM
4 g

AW TS B AT T R F K
ES, KT ID-NMR % 2D-NMR i T Bt
454 HR-ESI-MS Jiiili #dis, 3L B4 31 M
Y, Hhib &Y 1 M2 e EY, a6~
9. 14. 16~20. 22~24. 26. 29 NERMAEH)E
Y BmAE . 46 CikE, 2 EARrcm
WEMHRA RIFAEYENE, k&Y 4 fi 25 A
BhEMAMP RGN AW 5 BABURAPUE
W A 6 HAPIEIENE: thE 26 AR
W APUR BRI E. B, AR EE T SEXE
ARGy, FE e — B I 25 800 ot B i T A2
At 7 HIR LA .
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