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Abstract: Objective To study the lignans from the dried stems and leaves of Illicium dunnianum. Methods Separation and
purification were carried out by comprehensively applying various chromatographic methods such as AB-38, silica gel, ODS, Sephadex
LH-20 column chromatographys, and preparative, semi-preparative liquid chromatographys. Moreover, the structures were identified
based on the physicochemical properties and nuclear magnetic resonance spectroscopy data of the compounds. Results Atotal of nine

lignans were isolated and identified from the 70% ethanol extract of the stems and leaves of I. dunnianum, including (7S,8R)-4,5',9,9'-
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tetrahydroxy-3-methoxy-4',7-epoxy-8,3'-neoligan-9-O-(4-acetyl)-a-L-rhamnopyranosyl(1—2)-B-D-xylopyranoside (1), (7R",8R")-
4,7,9,9"-tetrahydroxy-3,5,3"-trimethoxy-8-O-4"-neolignan (2), (7R",8R")-7,9,9"-trihydroxy-3,3",5'-trimethoxy-4-O-B-D-glucosyl-8-O-
4’-neolignan (3), rourinoside (4), (75*,8R")-5-methoxydihydrodehydrodiconiferyl alcohol-4-O-B-D-glucopyranoside (5), (7S",8R")-
urolignoside (6), (7S",8R™)-dihydro-dehydrodiconiferyl alcohol-9-O-B-D-glucopyranoside (7), (7S",8R")-dihydrodehydrodiconiferyl
alcohol-9'-O-B-D-glucopyranoside (8), isolariciresinol-9’-O-B-D-glucopyranoside (9), respectively. Conclusion Compound 1 was a

new lignan (illiciumlignan Q), 2, 4, 5, 8, and 9 were isolated from Illicium for the first time, and 3, 6, and 7 were isolated from 1.

dunnianum for the first time.

Key words: stems and leaves of Illicium dunnianum Tutcher.; lignan; illiciumlignan Q; (7R",8R")-4,7,9,9-tetrahydroxy-3,5,3 -trimethoxy-

8-0-4'-neolignan; isolariciresinol-9'-O-B-D-glucopyranoside

246 )\ Hlicium dunnianum Tutcher. & TLWR T
%l (Schisandraceae) /\fiJ& llicium L. TP, &
HERA Y, BT W )R,
VG AR STMAIY A, W AR TR 400~
1000 m (VA4 BHIRH 2 pRep ), 2048\
TR, W SE, AE, BAEURSEM . 1R
BRI THRG F LR W NZY, RSN T X
RS N 7S AR AL TN & VTR K T N N TAZ AR 2
J\F FEEA G RW, RN KB, Mk,
RS N N LU S R =5

PUARZ B 2R FEUE B, 2048 ) AR I R A
oy B 2 P2 BiE . 2048 )\ AR ZE R I
HAT RAF I rpoiix - o0 JE R B R 1B T P
FEZELA IR, I HLBERE XS BT S e 4] 771 0 410
AR, LA S BE WL RE A% DRI AN 3 4 HIEL,
UbAh, HRRITTRAR, ML)\ fi o B AR 3 1R E
J\A BRI TT REW P A TR E B, ATk T
ZLAE )\ A RIBE TE 2 B rh T ARANAN K, X FL
FHRIRTS A2 o URARAL BT IO 2048 )\ A 250 1)
Wi B AT T U R G T, 7 70%
CTFSE I 2 KA G 50% & e Mot B 47 73 25
R3] 12 MEEW CEEE 1 NFREAS b =TA
) 10, 30% ZEEHEME R AL T B AR R 5 MEEY)
CBFE 1 DM EY) U, AT EEL
I\ ZEM A 2R, ARSI X L0 A8 )\ A 25
70% LI FEIYI 4 HP-20 KL 30% £ B
AT T RGBT, Iy B %
E 9 MARMEREEY, 7354 (75,8R)-4,5',9,9'- 1Y
Fodk-3-H A k-4 7- I -8, 3-8 K JiE 32-9-0-(4- Tk
JE)-a-L- M M R 2= 0 I (152)-B-D- Mk R AS Bl
[(7S,8R)-4,5',9,9'-tetrahydroxy-3-methoxy-4',7-epoxy-
8,3"-neoligan-9-O-(4-acetyl)-a-L-thamnopyranosyl (1—
2)-B-D-xylopyranoside, 1]+ (7R",8R")-4,7,9,9"-VU¥%Hk-
3,5,3- = 4 1 -8-0-4'- i K IE 2= [(TR",8R")-4,7,9,9'-

tetrahydroxy-3,5,3'-trimethoxy-8-0O-4'-neolignan, 2].
(7R 8R")-7,9,9"- = $25£-3 3',5'- = 45 3E-4-0-B-D-Hi
& OBE 3 -8-0-4- B K JliE R [(TR'.8R")-7,9,9-
trihydroxy-3,3’,5'-trimethoxy-4-O-B-D-glucosyl-8-O-4'-
neolignan, 3). rourinoside (4). (75" ,8R")-5-F 5 3
TAEE AR R BE -4-0-B-D- 1 TR & BE T
[(75",8R")-5-methoxydihydrodehydrodiconiferyl alcohol-
4-0-B-D-glucopyranoside, 5]+ (75",8R")-urolignoside
(6). (75",8R")- A XA WOIAREEL-9-0-B-D-tt
W % B T [(7S",8R™)-dihydrodehydrodiconiferyl
alcohol-9-O-B-D-glucopyranoside, 7]+ (75%,8R")- "4
A A OK B -9-0-B-D- Mk T &) OBE
[(7S",8R")-dihydrodehydrodiconiferyl alcohol-9’-O-B-
D-glucopyranoside, 8]. & M#AJE#-9"-0--D-t
R 4] % B% £F  Cisolariciresinol-9'-O-B-D-glucopyra-
noside, 9). HAWEY) 1 JoH 2R DR IRE A i
=, A NNAAREE Q (lliciumlignanQ), &
2. 4.5 859 NERN\fET &G, 1k
E 3. 657 NE RN\ @135,
1 B SH

Brucker AVANCE 600 %4/400 B4R 34 A (1
Brucker /7] ), Waters Snapt G2 mass spectrometer
BT R IEAL (S£[E Waters 24 7)), Shimadzu 7047
BRI EE (Bid LC-6AD R FIZE AL SN
#%). Shimadzu i & mAGRAH IS (HARBEA
")), P2000 RFEEIEN . JASCOV-550 ALEAh-A]
WA CHA Jasco A7), FT/IR-480 plus 414k
HiEAC (KBr JE ). 40 B s 208 i A R
Phenomenex Gemini (Cjg, 250 mmX4.6 mm, 5um),
il RORAE B A Cis A (250 mm X 20 mm, 5
um, Nacalai tesque Inc., HZ4%). Sephadex LH-20 JEA}
(Amersham Biosciences A1), AB-8 KFLW /i (ORE:
AHMERHCA TR AR, &AH ODS #HE (Merck 2
q), R G5 SEEN T ) F Toyo-pearl
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HW-40 18} (Toyo SodaMFG). D/L-AKEH D/L-F2E
W CEIE AR R AR, bS5 S11037.
B21172, JE5H>98%).

246 )\ 22T 2019 4RI SE | A B TH A,
HH BV H R 24 K2 i 22 B0 5 8 A TR R
1 BRLAE )\ S 1. dunnianum Tutcher K125, 24
MA5A% (20191D00D) TR A7 T AR ZGRL R 2 24 2Bt
2 RESNE

A8 )\ fMAZEM 10.0 kg, 10 {58 70% LB
[IRBEEL 3 ¥k, BRI 1.5h, &IFREUR (245L),
WOE [FNR O, B A\ ZENTTE R 1.4ke.
BRI AEEK S, & AB-8 RILNK
B HERE (O3, K. 30%. 50%F1 95% 2 Bt
Ve, 193] 4 M ar: KRG, (ID-1, 850
g) 30%LEEE AL (ID-2, 220g). 50%ZEEE
i EBAL (ID-3, 160.1g) Fl 95% L EE AL (ID-
4, 91.2¢g). B 30%LBE/KPEBL R4 ID-2 (155.0 )
AT RE A B 2 55, S bE-FEC100 £ 0,95 ©
5,90 : 10 85: 15, 80 : 20 60 : 40, 50 : 50, O :
100) BHEEVEMLAFE] 15 N80 Fr.2A~2G. F &
Bk e A €14 . ODS A 44l . Sephadex LH-20 .

HO 0
HO 1) HS
OH%oy "
D-Xyl N

H,N” “COOCH;

Toyopearl HW-40 J il 4% il % HPLC 55155
itk %} Fr. 2B 5 Fr. 2D BHTHE— 58, Hop,
7t Fr. 2D7C 13 E1LEH 1 (298.7 mg, =125
min, 35%HEE-7K), 7£ Fr. 2B2A HEELEY 2
(6.3mg, ®rR=83min, 30%HEE-7/K), 7E Fr.2D4D H
HEUL A 3 (96.5mg, r=10.2min, 20%ZME-7K)-
4 (342 mg, ®=12.1 min, 20%ZME-7K) F15 (10.0
mg, R=14.6min, 20%}E-7K), fE Fr.2D4F 155
&Y 6 (8.9 mg, ®R=9.6 min, 40%HEE-/K) Al 9
(16.9 mg, r=13.5 min, 40% FFZ-7K) UL} {E Fr.2D7E
HFEREMLEY) 7 (8.7mg, r=7.7min, 40% FE-7K)
18 (82.6mg, r=10.6 min, 40%FEHE-7K).
3 B4 BAERE
3.1 BEERANTTENRE

SRR TIED, S AR AERE (D/L-Xyl #1 D/L-Rha)
HATATHEAR N, RIS FE L 1o BB R
EY) (% 0.5mg), MIAZNE 2R s (L-cysteine
methyl ester, 1 mg) AIE (1mL), ET 60 CHx
B 1 ho FEOINAEHZE 50 S BRI Cotolyl
isothiocyanate, 1pL), 4¥ZE7E 60 C NN 1he [
FERURTR A ERAE NI, 2T HPLC 7347

OH in pyridine

H
S/§>COOCH
OH H 3
N g
HsC
3 HO OH %N
HO S
S=C=N H3C
in pyridine H
87y~ COOCH;
WN H
HO—H5 %N
OH g
H,C

B 1 EHESZARE SRR PR S R SERERN R M

Fig. 1 Reaction of aldoses with /-cysteine methyl ester and o-tolyl isothiocyanate

32 EY 1 MKERERITENR N

BALAEY 1 (491 mg), JIA 2 mol/L HCI (2
mL), BT 80~90 C/KBH M 1h. FHIRAEWHE
T, MU 1 mL 7KIEE, FOIASEARFR 1K R 1)
SR BUKIZZT, 55 s — e 7
PAHATATAEAGR B, 13 EIMEY) 1 HPLC A5
V. HPLC 20 #r 44 R IS AL &9 1 AT
EYEM R Z&AF T AT HPLC 708 (idt:
Cosmosil 5Cis-MS-II (250 mm X 4.6 mm., 5 pum,
Nacalai Tesque Inc. )Y BNAHA 25% M6 (0.1% H R
A E: 0.8 mL/min; #HiE 35 C; HFEE 5SpuL;
K& 250 nm; AR [E] 40 min; FE)5i5TE:

90% .1 (0.1%H L) i 10 min.
3.3 {REETEIXILL

BRI I AT AE R BE ] . L-Rha: /=355
min; D-Rha: /g =19.1 min; D-Xyl: trr=24.9 min; L-
Xyl: r=23.2 min. AW 1 KIEIG BRERTAEDIR
IFTE): 0 1: /=249 min; W& 2: R=35.5min), 7
SE T ACE S TS A BRI At/ AL D-
Xyl FIl L-Rha, SEHE5RILE 2.
4 LT

HEY 1: HOTERMA, [o]s-15.73 (c0.48,
MeOH), HR-ESI-MS IF & 0 N4 HHE T3 T
& m/z 689.242 1 [M+Na]" (I15H1H 689.242 1),
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250 nm
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D-Xyl | ‘w‘ ||\‘
L-Xyl l
D-Rha, if |
L-Rha
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2 AW HEETEYS BRRERITEY HPLC XEEE

Fig.2 HPLC chromatographs for glycosyl derivatives of compound 1 and monosaccharide standard derivatives

A7 F 2N CaaHanOrs, AR N 126

k&40 1 ] '"H-NMR (400 MHz, CD;0D) i,
won 14 1,2,3,5-WEARIA 55 [0n6.61 (2H,
brs, H-2', 6)]; 1 44 1,24-=BURER TR 7155 [on
7.02 (1H, d, J=1.9 Hz, H-2), 6.87 (1H, dd, J=8.3, 1.9
Hz, H-6), 6.78 (1H, d, J = 8.3 Hz, H-5)]; 2 MK HI 3
155 [0n5.56 (1H, d, J= 6.6 Hz, H-7), 3.58 (1H,
m, H-8)]; 2 MEAWHFEFR TE5 [6n4.06 (2H, m,
H,-9), 3.57 (2H, t, J = 6.4 Hz, H>-9")];: 2 NIV FF L
FI55 [0n2.59 (2H, t, J = 7.6 Hz, H»-7"), 1.81 (2H,
m, H>-8"]; 1 MHREFRFES [0n2.01 GH, s, Hs-
8"); 1 NMHARER TS5 [0n3.85(3H, s,3-OCH3)];
2 MR 755 [0n5.32 (1H, d, J= 1.7 Hz, H-
1), 4.41 (1H, d, J=7.0 Hz, H-1")].

BC-NMR (100 MHz, CD;OD) %4 DEPT-135
Bl ALgs 32 MBS, B 11 DMREXERE S
(6¢ 103.6,101.4,79.2,78.0,75.7,72.2,71.5,70.3,67.7,
67.1, 17.8) #&, AHE 2 MHEBRES (6 56.5,
21.1); 4 MEHERE S (6c71.9,62.2,35.7,32.7);
7 MIRHEEBRE S (0c 119.8, 117.1, 116.4, 116.1,
110.9, 89.3, 53.5) A 8 NFik(E S (Jc 172.8, 149.0,
147.3, 146.6, 142.0, 136.8, 134.6, 129.2).

7f 'H-'H COSY i+ n] 1. H-7/H-8/H-9, H-7"/H-
8/H-9'#15%, HMBC & Il H-7"/C-2", C-6', C-9";
H-2/C-8; H-9/C-3%; H-7/C-2, C-9, C-4'LL K 3-
OCH5/C-3 #3%, B EW 1 MiiEdE (R 1D
5 SCHRIGE I DAL A PR AR — 8B, AN [F 2 b
T Cambi KA LR N, g5A HMBC K1
ISR H-4"/C-7"", Ha-8""/C-7" & T LI
HBAAE (B3 o @ SRR AL R

£=1 1£L&41 B9 'H-F1 BC-NMR 48 (600/100 MHz, CD;0D)
Table 1 'H- and BC-NMR data of 1 (600/100 MHz, CD30D)

A oc OH
1346
1109  7.02(d, J=1.9Hz)
149.0
147.3

116.1 6.78 (d, J = 8.3 Hz)
119.8 6.87 (dd, J =8.3,1.9 Hz)
89.3 5.56 (d, J = 6.6 Hz)
53.5 3.58 (overlapped)
71.9 4.06 (overlapped)
136.8
1171 6.61 (brs)
129.2
142.0
146.6
116.4 6.61 (brs)
327 2.59 (t, J=7.6 Hz)
35.7 1.81 (overlapped)
62.2 3.57 (t,J = 6.4 Hz)
103.6 4.41,(d,J=7.0Hz)
78.0 3.45(d, J=7.4 Hz)
79.2 3.48, (d,J=8.6 Hz)
715 3.53 (overlapped)
67.1 3.22(dd, J=11.5,9.7 Hz)
3.90 (d, J=6.5Hz)

UEWNRPR,QRIDRTERNRE O©®~NO®UOE®NER

1 1014 5.32,(d,J=1.7 Hz)

2" 70.3 3.89 (overlapped)

3™ 722 3.97 (dd, J=3.4,1.7 Hz)
4™ 75.7 4.89 (d, J=9.7 Hz)

5" 67.7 4.12 (overlapped)

6™ 17.8 0.86 (d, J =6.2 Hz)

I 172.8

8™ 211 2.01 (s)

3-OCHj3 56.5 3.85(s)
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= 'H-'H COSY

B3 &M 1 HMERKEXER 'H-"H COSY 1 HMBC #H%
Fig.3 Structure of compound 1 and key '"H-'H COSY and HMBC correlations

LS 1 BT e 2 MR 508 D-Xyl #1 L-Rha
(Bl 20, 256 pEud i T8 A B e A RS AR
IR B, B ZERE 3 A0F1 5 ALRR L2200 R C-3"
A C-5"fE HN o #% . HMBC 45 iz fE M 555
5 H-1"IC-2"5 H-1"1C-9 (| 3) , s MAEpEi
AWE C-2"hi k%, KPERES C-9 fiHIZE.

BB AT J7 8= 5.6 Hz e H 7,8 fr el
CD i (B 4) 7 226 nm (—0.42) 4t ~f1 Cotton
RN, 7E 240 nm (4-0.65), 290 nm (+1.07) AbEIRIE
Cotton 8, FRHH 7,8 ALfIZaxttg%h 7S8R, &5
FEE, B THAEY 1 AETIRERES (R D. &
SciFinder MZ8f 2, K WAHKIRIE, RLED 1
N1 AFRIEDIRIEEARE R, $2 N (7S.8R)-
4,5',9,9"- U 2 Jt -3- F A8 Fk -4 7- 31 560-8,3"- B A fIE 2% -
9-O-(4- £, Tt 55 )-o-L- ML R B 25 225 (152)-B-D- Lk i
RBEH

6

CD(mede)

200 ‘ 300 ' 400
A/nm

El4 %&%189CDEigE

Fig. 4 Circular dichroism (CD) spectrum of compound 1
WEY 2. TLEMRY), HR-ESI-MS 43 m/z
431.168 3 [M+Na]* (1514 431.1682) , W& 5T
J—:tj'il C21H250s, X’E@,%D}Ej’y 8. H-NMR (400 MHz,

CD30D) ¢: 6.82 (1H, d, J = 8.2 Hz, H-5", 6.79 (1H, d,
J=2.0 Hz, H-29, 6.70 (2H, s, H-2, 6), 6.67 (1H, m,H-
6", 4.81 (1H, d, J =5.4 Hz, H-7), 4.31 (1H, dd, J = 9.5,
5.4 Hz, H-8), 3.80 (6H, s, 3, 5-OCH3), 3.78 (3H, s, 3~
OCH3), 3.77 (1H, m, H-9a), 3.55 (1H, t, J = 6.5 Hz, H-
9", 3.50 (1H, dd, J = 5.4, 12.0 Hz, H-9b), 2.60 (1H, t,
J=7.8Hz H-7%, 1.80 (1H, m, H-8'); 3C-NMR (100
MHz, CD;OD) &: 151.7 (C-3"), 148.9 (C-3, 5), 147.2
(C-4",137.9(C-1"), 136.6 (C-4), 133.3 (C-1), 121.7 (C-
6", 119.4 (C-5", 113.9 (C-2", 105.6 (C-2, 6), 86.4 (C-
8), 74.3 (C-7), 62.3 (C-9, 9", 56.7 (3, 5-OCHj3), 56.4
(3"-OCHs3), 35.6 (C-8"), 32.7 (C-7"). LA E&RE. mri
WG 5 ORIk B FE A — S04, St e 2
JN(7TR",8R")-4,7,9,9'- VU ¥2 J£-3,5,3"- — Hl 45 £ -8-O-4'-
WIARRER, H4H LA S5,

WEY) 3. LHRY), HR-ESI-MS 44 m/z
593.221 1 [M-+Na]* Cit51H 593.2210) , #iE s+
AN CorHz8013, MAFIFEE N 9. 'H-NMR (400 MHz,
CDs0D) §:7.08 (1H, d, J = 8.0 Hz, H-3), 7.02 (1H, d,
J = 1.5 Hz, H-2), 6.85 (1H, dd, J = 8.0, 1.6 Hz, H-6),
6.47 (2H,s,H-2", 6", 4.89 (1H, d, J = 5.1 Hz, H-7), 4.82
(1H, d, J = 7.5 Hz, H-1"), 4.13 (1H, m, H-8), 3.82 (1H,
m, H-9a), 3.81 (1H, m, H-9a), 3.79 (3H, s, 3-OCH3),
3.73 (6H, s, 3', 5-OCHs), 3.61 (1H, m, H-9b), 3.52
(1H, m, H-6"), 3.51 (1H, m, H-9b), 3.48 (1H, m, H-2"),
3.45 (1H, m, H-5"), 3.38 (1H, m, H-3", H-4"), 2.57
(1H,t,J =8.0Hz, H-7),1.76 (1H, m, H-8'); '3C-NMR
(100 MHz, CD;0D) ¢: 154.3 (C-3’, 5%, 150.4 (C-5),
147.1 (C-4), 139.9 (C-4"), 137.4 (C-1), 134.6 (C-1"),
120.7 (C-2), 117.5 (C-3), 112.3 (C-6), 106.8 (C-2', 6),
102.9 (C-1", 87.2 (C-8), 78.1 (C-3"), 77.8 (C-5"), 74.9
(C-2"), 73.7 (C-7), 71.3 (C-4"), 62.5 (C-9), 62.1 (C-
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2 R,=OCH3, R,=R;=H
3 R;=R;=H, Ry=Glc
4 R;=R,=H, Ry=Glc

OR,
R,0 g
2 0
g

5 R,=OCH;, R)=Glc, Ry=R,=H
6 R,=R;=R,=H, R,=Glc
7 R;=R,=R,=H, R;=Glc
8 R,=R,=R;=H, R,=Glc

5 wE2~9 EH

Fig.5 Structures of compounds 2—9

6", 61.3 (C-9), 56.7 (3-OCH3), 56.2 (3', 5-OCH3),
35.4(C-8"),33.4(C-7). LA LA, izl
SCHR AR TE B R AR — B, WS EEY 3R
(7TR",8R")-7,9,9"- = ¥2F£-3,3" 5'- = F 48 Jt-4-0-B-D-ij
LI PEIE-8-O-4- iR NIE R, A5 LK 5.

WEY) 4: TLEMPIRY, HR-ESI-MS 45t m/z
593.221 1 [M-+Na]* (115H 593.2210) , HiE n¥
AN CorH3s013, AEHIE N 9. TH-NMR (400 MHz,
CDs0D) 6:7.08 (1H, d, J = 1.6 Hz, H-2), 6.75 (1H, d,
J = 8.1 Hz, H-5), 6.57 (2H, s, H-2', 6'), 6.09 (1H, dd,
J =8.1, 1.6 Hz, H-6), 5.13 (1H, d, J = 6.7 Hz, H-7),
4.60 (1H, d, J = 7.7 Hz, H-1"), 4.26 (1H, m, H-8), 3.86
(3H, s, 3-OCHs), 3.85 (6H, s, 3/, 5“OCH3), 3.75 (1H,
m, H -6"), 3.57 (1H, t, J = 6.4 Hz, H-9"), 3.32 (3H, m,
H-2"~4"), 3.18 (2H, m, H-5", 9), 2.65 (1H, d, J = 7.4
Hz, H-7%, 1.89 (1H, m, H-8); 3BC-NMR (100 MHz,
CD;0D) §: 153.4 (C-3', 5%, 147.7 (C-3), 146.4 (C-4),
139.4 (C-4"), 133.5 (C-1), 131.0 (C-1), 120.4 (C-6),
114.8 (C-5), 111.6 (C-2), 105.9 (C-2', 6, 104.1 (C-1"),
86.1 (C-8), 81.4 (C-7), 77.2 (C-3"), 76.9 (C-5"), 74.7
(C-2"), 70.5 (C-4"), 61.6 (C-6"), 61.2 (C-97), 60.2 (C-9),
55.7 (3', 5“OCH3), 55.5 (3-OCH3), 34.6 (C-8", 32.5 (C-
7o HEIE. MREEAZMEEHRE SRR E R A — S0,
WL B E W) 4 N rourinoside, 4544 L 5.

&Y 5. LEMIRYI, HR-ESI-MS 4 H m/z
5752103 [M+Na]" (i 51{E 575.2104), WiEttd
Y51 2N CorH36012, AARIEEA 10, 7 TH-NMR
(400 MHz, CD;0D) ¢: 6.73 (2H, s, H-2,6), 6.70 (2H, s,

H-2', 6%, 5.55 (1H, d, J = 5.8 Hz, H-7), 4.86 (1H, d,
J=17.4Hz, H-1"), 3.87 (3H, s, 3'-OCH3), 3.86 (1H, dd,
J=12.0, 5.0 Hz, H-6"a), 3.80 (6H, s, 3, 5-OCH3), 3.74
(1H, dd, J=11.4, 5.6 Hz, H-9a), 3.73 (1H, dd, J= 12.0,
3.6 Hz, H-6"Db), 3.55 (1H, t, J= 6.4 Hz, H-9"), 3.48 (1H,
t,J=7.2Hz, H-2"), 3.46 (1H, dd, J= 11.4, 6.0 Hz, H-
9b), 3.45 (1H, m, H-8), 3.44 (1H, m, H-5"), 3.39 (1H,
t,J=6.8 Hz, H-3"), 3.34 (1H, t, J= 5.2 Hz, H-4"), 2.62
(1H,t,J=7.4Hz,H-7),1.80 (1H, m, H-8'); '3C-NMR
(100 MHz, CD;OD) d: 154.4 (C-3, 5), 147.4 (C-4"),
145.3 (C-3"), 140.3 (C-1), 137.2 (C-1"), 135.6 (C-4),
129.4 (C-5"), 117.9 (C-6"), 114.2 (C-2'), 105.2 (C-1"),
104.4 (C-2, 6), 88.5 (C-7), 78.3 (C-3"), 77.8 (C-
5"),75.7 (C-2"), 71.3 (C-4"), 65.1 (C-9), 62.5 (C-6"),
62.2 (C-9%, 57.0 (3, 5-OCH3), 56.8 (3'-OCH3), 55.8 (C-
8), 35.8 (C-8"), 32.9 (C-7"). HAXMEAHE 5 CrkHRiE
PSR, M EWEY 5 N (7S°,8RY)-5-H
A A R E RS EE -4-0-B-D-I I 7 4 bE
H, Zit I s,

WEY 6: TLEMHPIRY, HR-ESI-MS 45 m/z
545.198 9 [M+Na]* (iH51H 545.1999), #iEts
W57 AN CagH34011, AIATE N 10, 7E 'TH-NMR
(400 MHz, CDs0OD) ¢: 7.13 (1H, d, J = 8.4 Hz, H-5),
7.01 (1H, d, J=1.6 Hz, H-2), 6.94 (1H, dd, J= 8.4, 1.6
Hz, H-6), 6.72 (2H, s, H-2", 6", 5.55 (1H, d, J= 5.6 Hz,
H-7), 4.88 (1H, d, J = 7.2 Hz, H-1"), 3.82 (3H, s, 3'-
OCH3), 3.79 (3H, s, 3-OCH3), 3.74 (1H, dd, J = 11.2,
5.6 Hz, H-9a), 3.58 (1H, dd, J = 11.2, 4.2 Hz, H-6"a),
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3.54 (1H, t, J = 7.6 Hz, H-9"), 3.46 (1H, dd, J = 11.2,
6.4 Hz, H-9b), 3.45 (1H, m, H-8), 3.40 (1H, dd, J =
11.2,2.4 Hz, H-6"b), 3.33 (1H, m, H-5"), 3.28 (1H, m,
H-4"), 3.25 (1H, m, H-3"), 3.16 (1H, m, H-2"), 2.62
(1H, t,J=7.6 Hz,H-7’), 1.80 (1H, m, H-8'); 3C-NMR
(100 MHz, CDs0D) 6: 150.9 (C-3), 147.6 (C-4), 147.5
(C-4"), 145.3 (C-3"), 138.3 (C-1), 137.1 (C-1"), 129.6
(C-5"), 119.4 (C-5), 118.0 (C-6), 117.9 (C-6"), 114.1 (C-
2", 111.1 (C-2), 102.8 (C-1"), 88.4 (C-7), 78.2 (C-3"),
77.8 (C-5"), 74.9 (C-2"), 71.3 (C-4"), 65.1 (C-9), 62.5
(C-6"), 62.2 (C-9%, 56.8 (3-OCHs3), 56.7 (3-OCHa),
55.7 (C-8), 35.8 (C-7"), 32.9 (C-8"). HAZIBIE 5
BRI IE A —FT), M A 6 A (7S7,8RY)-
urolignoside, 5t LK 5.

&Y 7. KEHIRY), HR-ESI-MS %4 m/z
545.199 7 [M-+Na]" Gi5{H 545.1999), #iEtbs
W F XN CaH340n, AMWAIEN 10, 'H-NMR
(400 MHz, CDs0D) ¢: 6.99 (1H, d, J = 1.6 Hz, H-2),
6.85 (1H, dd, J= 8.0, 1.6 Hz, H-6), 6.74 (1H, d, J= 8.0
Hz, H-5), 6.72 (2H, s, H-2", 6", 5.58 (1H, d, J= 6.8 Hz,
H-7), 4.35 (1H, d, J = 8.0 Hz, H-1"), 3.88 (1H, dd, J =
11.2,4.2 Hz, H-6"a), 3.86 (1H, dd, J=11.0, 6.8 Hz, H-
9a), 3.84 (3H, s, 3-OCH3), 3.82 (3H, s, 3-OCH3), 3.75
(1H, dd, J=11.0, 6.0 Hz, H-9b), 3.73 (1H, dd, J=11.2,
2.4 Hz, H-6"b),3.55 (1H, t, J= 6.4 Hz, H-9"), 3.40 (1H,
m, H-8), 3.33 (1H, m, H-5"), 3.28 (1H, m, H-4"), 3.25
(1H, m, H-3"), 3.16 (1H, m, H-2"), 2.62 (1H, t, J=7.2
Hz, H-7%, 1.80 (1H, m, H-8"); '3C-NMR (100 MHz,
CD;0D) ¢: 149.0 (C-3), 147.4 (C-4, 4'), 145.2 (C-3"),
136.9 (C-1'), 134.6 (C-1), 129.6 (C-5%, 119.7 (C-6),
118.2 (C-6"), 116.0 (C-5), 114.0 (C-2'), 110.7 (C-2),
104.2 (C-1"), 89.2 (C-7), 78.2 (C-3"), 78.0 (C-5"), 75.1
(C-2"), 72.3 (C-9), 71.6 (C-4"), 62.7 (C-6"), 62.2 (C-
9", 56.7 (3-OCH3), 56.4 (3-OCH3), 53.3 (C-8), 35.8
(C-8,32.9(C-7"o FIRZHEEHE 5 SCIRHRIE 1 B A
— 07, WA T N (1S7,.8RY)- A LA
IR IEERE-9-0-B-D-ME Wi 7 ) 0, 4544 WLIE 5.

&) 8: TLEHPIRY, HR-ESI-MS 45 H m/z
545.198 7 [M—+Na]* (I15{H 545.1999), HiEitt
W5y 13N CagH34011, AHEFEN 10, 'H-NMR
(600 MHz, CD;OD) §: 6.94 (1H, d, J = 2.0 Hz, H-2),
6.82 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.75 (1H, d, J = 8.0
Hz, H-5), 6.74 (2H, s, H-2', 6), 5.48 (1H, d, J= 6.4 Hz,

H-7), 4.24 (1H, d, J = 7.6 Hz, H-1"), 3.86 (3H, s, 3-
OCH3), 3.80 (3H, s, 3-OCH3), 3.75 (1H, dd, J = 10.8,
7.2 Hz, H-9a), 3.58 (1H, t, J = 4.0 Hz, H-9"), 3.57 (1H,
dd,J=11.2,4.2 Hz, H-6"a), 3.46 (1H, dd, J=10.8, 7.4
Hz, H-9b), 3.46 (1H, m, H-8), 3.39 (1H, dd, J = 11.2,
2.4 Hz, H-6b), 3.32 (1H, m, H-5"), 3.29 (1H, m, H-
4"),3.26 (1H, m, H-3"), 3.15 (1H, m, H-2"), 2.62 (1H,
t,J=7.2Hz H-7'), 1.9 (1H, m, H-8"); '3C-NMR (100
MHz, CD;0D) J: 147.4 (C-3), 145.8 (C-4, 4'), 143.5
(C-3", 135.2 (C-1"), 133.2 (C-1), 128.2 (C-5"), 118.1
(C-6), 116.4 (C-6"), 114.5 (C-5), 112.6 (C-2"), 108.9 (C-
2), 102.9 (C-1"), 87.3 (C-7), 76.5 (C-3"), 76.3 (C-5"),
73.5 (C-2"), 70.0 (C-4"), 68.3 (C-9"), 63.3 (C-9), 61.1
(C-6"), 55.1 (3-OCH3), 54.7 (3-OCH3), 53.8 (C-8),
34.3(C-8"),31.3(C-7"). HAZWLEAR 5 SR ELX Fa A
—F, SR EY 8 N (157.8R)-—A LA
WA RE-9-0-B-D-ML 8 & M, 25 LI 5.
&Y 9: KR, HR-ESI-MS 45 H m/z
721.322 8 [2M+H]* (IF5AE 721.322 4) , el
EW TN CaeHzaOr1, AEFIEA 10, TH-NMR
(400 MHz, CD30D) 6: 6.77 (1H, d, J = 1.9 Hz, H-2),
6.73 (1H, d, J = 8.1 Hz, H-5%, 6.64 (1H, brs, H-2), 6.61
(1H,dd, J=8.1, 1.9 Hz, H-6"), 6.16 (1H, brs, H-5), 4.11
(1H, d, J = 7.8 Hz, H-1"), 4.07 (1H, d, J = 10.8 Hz, H-
7", 4.05 (1H, dd, J = 10.2, 2.4 Hz, H-9'a), 3.82 (1H, dd,
J =12.0, 2.4 Hz, H-6"a), 3.80 (3H, s, 3-OCHj3), 3.79
(3H, s, 3-OCH3), 3.76 (1H, dd, J = 11.2, 4.0 Hz, H-9a),
3.71 (1H, dd, J = 11.2, 6.3 Hz, H-9b), 3.64 (1H, dd, J =
12.0, 5.4 Hz, H-6'b), 3.35 (1H, t, J = 9.0 Hz, H-3"),
3.26 (1H, t, J = 9.0 Hz, H-4"), 3.23 (1H, dd, J = 10.2,
3.6 Hz, H-9'b), 3.20 (1H, m, H-2"), 3.17 (1H, m, H-5"),
2.84 (1H, dd, J = 16.0, 10.4 Hz, H-7a), 2.79 (1H, dd,
J =16.0, 6.0 Hz, H-7b), 2.08 (1H, m, H-8), 1.85 (1H,
tt, J = 10.8, 3.6, 2.4 Hz, H-8"); 3C-NMR (100 MHz,
CD;0D) ¢: 148.9 (C-3"), 147.2 (C-3), 145.8 (C-4"),
145.2 (C-4), 138.7 (C-1'), 134.4 (C-6), 129.1 (C-1),
123.1 (C-6"), 117.4 (C-5), 116.1 (C-5"), 114.3 (C-2"),
112.4 (C-2), 105.2 (C-1"), 78.1 (C-3"), 77.9 (C-5"),
75.2 (C-2"), 71.7 (C-4"), 69.5 (C-9'), 65.2 (C-9), 62.8
(C-6"), 56.5 (3-OCHs), 56.4 (3-OCHs), 47.9 (C-7,
45.9 (C-8'), 39.5 (C-8), 33.9 (C-7). _ikiZmiHHE 5 X
BRHOE— 20, MESEAEY) 9 ARTEMA GRS
O-B-D-ML e = HEE, &54 WK 5.
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ARSI LLAE )\ ZE I 70% L BESE U 24 HP-
20 KRFLMBBIBAE 30% £ 5 e fin S 457 v oA i 22
ST T REMMFERA I, B BRI 5 5
FORFGAE M i CEAEAZRINIR. FRiEE) 4
BE 9 MEET (1~9), HA a1 R
KPR NG 2, FLah M s PR BLLE A R 2=
Wi C-amfr BIRRE R A QBB . (&)
2~9 NEHARIRRIMEY) . AFRFEE T\
AL REE, b, XStb A A A H
FREE . PELF LA A SN A S L [, A LE
MPLEA. PLRBME R ER, (HFEE—D5R
BOAE. A EWFI N JE skl B IR NTF R R 48\
R Z RN ARG TR SR RoRTF R T2
FRATIX S B AR B Ak S AT, DR R
TEAL G2 IR Z P R 22 Y
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