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B B RAHGIENENRSHGEGE 24 MeaW, FIRBGE A INESE T ENNEN, 3%ER
choushenglycolipid A (1). (-)-(7R,8S,7'E)-4-hydroxy-3,5'-dimethoxy-7,4'-epoxy-8,3'-neolign-7'-ene-9,9'-diol
9'-ethyl ether (2). (7S,8R)-dihydrodehydrodiconiferyl alcohol (3). 3-O-demethyldihydrodehydrodiconiferyl
alcohol (4). prunustosanan Al (5). threo-guaiacylglycerol-B-O-4-lariciresinol ether (6). (+) -¥&HFAfE R (7)
5’-methoxylariciresinol (8). (—)-(7'S,8S,8'R)-4,4"-dihydroxy-3,3',5,5'-tetramethoxy-7',9-epoxy-lignan-9'-ol-7-one
C 9 ) . (7S,85)-3-methoxy-3',7-epoxy-8,4’-oxyneoligna-4,9-diol ~ 9’-O-8-D-glucopyranoside ( 10 ) .
(-)-secoisolariciresinol (11 (+) -5F¥&HFAEZ (12). burselignan (13). threo-guaiacylglycerol-4-0-4'-coniferyl
ether (14), 4-[1-Z%80E-1- (4-F23L-3-FEIL) HRIE]FHE-2- (4-F2FE-3-FEAH L) JRIE-3-9 F L DY Sk g
(15 ) . (-(7R,7R,7"R,8S,8'S,8"S)-4",4"-dihydroxy-3,3",3",5-tetramethoxy-7,9":7',9-diepoxy-4,8"-oxy-8,8'-
sesquineolignan-7",9"-diol (16). %EMfiE & -4-0O-4-D-H & HEH (17). retusin-8-methylether (18). ladanein
(19). PREFET (20). 3-methoxy-9-hydroxy-pterocarpan (21). trichocarpin (22). (Z)-8-O-f-D-glucopyranosyl
cinnamic acid (23) A1 4-hydroxycinnamyl-O-4-D-glucopyranoside (24). tL&4 1 A#ib &%, Bib&d 7.
11~13. 23 1 24 5b, HARAEWBIAE A E P 5 5135
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Compounds from Codonopsis pilosula Produced in Xundian

of Yunnan Province
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Abstract: Twenty four compounds were isolated from the roots of Codonopsis pilosula produced in Xundian of
Yunnan province, which is well known as Choushen. Their structures were identified as choushenglycolipid A (1),
(—)-(7R,8S,7'E)-4-hydroxy-3,5'-dimethoxy-7,4'-epoxy-8,3'-neolign-7'-ene-9,9"-diol 9'-ethyl ether (2),
(7S,8R)-dihydrodehydrodiconiferyl  alcohol (3), 3-O-demethyldihydrodehydrodiconiferyl  alcohol  (4),
prunustosanan Al (5), threo-guaiacylglycerol-$-O-4-lariciresinol  ether  (6), (+)-lariciresinol  (7),
5’-methoxylariciresinol (8), (—)-(7'S,8S,8'R)-4,4"-dihydroxy-3,3’,5,5"-tetramethoxy-7',9-epoxy-lignan-9'-ol-7-one
9), (7S,8S)-3-methoxy-3’,7-epoxy-8,4"-oxyneoligna-4,9-diol 9’-O-f-D-glucopyranoside (20),
(-)-secoisolariciresinol (11), (+)-isolariciresinol (12), burselignan (13), threo-guaiacylglycerol--O-4'-coniferyl
ether (14), 4-[1-ethoxyl-1-(4-hydroxy-3-methoxy)benzyllmethyl-2-(4-hydroxy-3-methoxy)benzyl-3
-hydroxymethyl-tetrahydro-furan ~ (15),  (-)-(7R,7'R,7'R,8S,8'S,8"S)-4',4"-dihydroxy-3,3",3",5-tetramethoxy-
7,9"7',9-diepoxy-4,8"-0xy-8,8'-sesquineolignan-7",9"-diol (16), (+)-pinoresinol-4’-O-4-D-glucopyranoside (17),
retusin-8-methylether (18), ladanein (19), wighteone (erythrinin B) (20), 3-methoxy-9-hydroxy-pterocarpan (21),



trichocarpin (22), (2)-8-O-p-D-glucopyranosylcinnamic acid (23) and 4-hydroxycinnamyl-O-4-D-glucopyranoside
(24), respectively, by spectroscopic methods. Compound 1 is new and the other compounds with exception of
compounds 7, 11-13, 23 and 24 were isolated from the genus Codonopsis for the first time.
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Bruker Avance III 400 MHz. Bruker Avance 600 MHz F1 Bruker Avance 800 MHz #%# 3t
PRAL (TMS AWNFR, 6 N ppm, I A Hz); FERR GFase (5 BiE4LT) ); RP-18 (40~63 um,
H 4 Daiso); MCI gel CHP 20P (75~150 um, HZA=3%/A %]/ i); Sephadex LH-20 (25~100
um, Pharmacia A#]). Agilent 1200 % HPLC At 5t 6 H7id1H LC3000 % HPLC, faifiF: A
Agilent Zorbax SB-C1g (250 mm>9.4 mm, i.d. 5 pm),

RSP Z 2015 4F 11 ARET =8 BT F RS 2 ZIENZ L2 BN, 78K
B b i, O 22 A AR 1) L 2 T 22 ol o [ER B AR D T PR O O 0 e N S
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F RS 13 kg, S FH 80% LEERIFRIREL (78 L>3>3 h), $-IUK A H k4 513
SARY), SERVIAKIRBJE IR O ZBEREIL 3 1K, 4315 LR LR 43 FKE 47 o
Hrh 28 Z.Bg#47 (350 g) 47 MCI gel CHP 20P ¥ (FEEE/7K, 35%~100%), HhEFEFEME, 75
10 M4 (C.1~C.10). HHr C1 (2.6 @) &EHERAEENT, LAAMEN/ AR (10:1, 6:1, 3:1,
1:1, 0:1) ¥efiifg C.1.1-C.1.4. C.1.3 (776 mg) %4 Sephadex LH-20 (MeOH) EMr)E, HZ
il 2 A % HPLC (2K, 10:90) 4fifh43 24 (2mg). C.4 (14.4g) % Sephadex LH-20
(MeOH) 45, 19 C.4.1~C45. i C43 (3.09) & RP-18 #: (HEE/K, 3:7, 4:6, 55,
6:4, 7:3, 8:2, 1.0) 1§ C.4.3.1~C.4.3.7. C.4.3.4 i 4% HPLC (ZLIE/K, 25:75)



ik 546 &4 10 (0.5mg). C.4.4 (1.79) 4 RP-18 ¥ (HEE/K, 3:7, 4:6, 55, 6:4, 7:3,
8:2, 1:0) 5 C.4.41-C4.4.4, C441 (665 mg) Aidthl&#ZOIE (Z/HEE, (0.05% H
%) 20:1) 13 C.4.41.1-C.44.1.7. C.4.4.1.6 i@ Fi % HPLC (HEE//K, (0.05% ) 36:64)
aifb 34k &4 13 (1.2 mg). 14 (1.6 mg); C.4.4.1.7 @id ¥4 HPLC (ZKE/K, (0.05% H
f2) 20:80) 4lifbi5tb&4) 4 (4.2 mg). 17 (10.2 mg). 23 (6.7 mg). C.4.4.2 (552 mg) &
RGN (EHEE, (0.05% HR) 9:1) 4 C4.421-C44.25. Hh C4a422i
i 2 4 HPLC (HEE/K, (0.05% FER) 45:55) 4ifbfEb &4 7 (44mg). 8 (1.2mg);

C.4.4.2.3 il k14 HPLC (HEE/K, (0.05% HEZ) 43:57) 4ifbf54b&4 3 (29.5mg). 5
(0.6 mg). 9 (1.1 mg). 12 (6.2 mg). 11 (243 mg); C.4.4.2.4 iEid 4% HPLC (FHEz/
/K, (0.05%H 1) 43:57) Atk 5L&% 6 (5.7 mg). C.5 (8.59) %4 Sephadex LH-20 (MeOH)
Kl €, 1§ C5.1-C5.5. Hr C5.2 (55 g) 4 RP-18 #: (HE/K, 119, 13:7, 159,

17:3, 19:1, 1:0) 48 C5.2.1-C5.2.4. C5.22 (2.1 g) %4 Sephadex LH-20 (MeOH) 75
C.5.22.1-C5223, C5222 (571 mg) £ il #% HPLC ( H /K, 40%-100% ) 75
C.5.2221-C52.224, Hr C52222 (169 mg) 4 H&l#AEd % HPLC (ZHBE/K,

28:72) 4litk#3 15(0.4 mg); C.5.2.3(1.9 g) & Sephadex LH-20 (MeOH) 4 C.5.2.3.1-C.5.2.3.4,
C5.23.2 (1.6 g) £ RP-18 k= (HEE/K, 911, 119, 13:7, 159, 17:3, 19:1, 1.00
C.5.2.3.2.1-C.5.2.3.2.8. C.5.2.3.2.2 (341 mg) & -l & HPLC ( ZMiE/K, (0.05% HE) 33:67)
ik S b & 1 (1.1mg). C5.3 (1.3g) & RP-18 ¥ (HEE//K, 4:6, 55, 6:4, 7:3, 8:2,
9:1, 1:0) 5 C.5.3.1-C.5.3.6, C.5.3.3 (102 mg) ZidfHil% HPLC (HE//K, 61:39) #fifk,
BEY 22 (1.1 mg). C.7 &ibwEH:ZHT CAmEB/ AR, 10:1, 6:1, 3:1, 1:1, 0:1) £
FEEiAS C.7.1-C.7.6. Hr, C.7.3 (757 mg) % Sephadex LH-20 (MeOH) #2405,

f# C73.1-C733. C732 (187 mg) £l % HPLC ( HEZ//K, 69%—100% ) 1%
C.7.3.2.0-C.7.3.2.3, C.7.3.2.2 Z2}4|4& HPLC (ZJi5//K, 43:57) 4iifk43 2 (1.0 mg). 18 (0.5
mg). C.7.4 (478 mg) £ Sephadex LH-20 (MeOH) ¥:Z2#1 4 815 3 1414, C.7.4.1-C.7.4.4,
C.7.43 (124 mg) %44 HPLC (ZH5/K, 36:64) 4lifk3 16 (1.2 mg). C.8 (9.09) &
Sephadex LH-20 (MeOH) #2145, 73 C.8.1-C.85. HH C85 (74mg) &l (LK
I’K, 57:43) J51% C.8.5.1-C.8.5.7. C.8.5.2 Mlid¥:il#% HPLC (LMK, 42:58) 4lifk1g 19
(1.0mg). 21 (0.5mg); C.8.5.6 @it % HPLC (ZHEIK, 52:48) 4liftfd 20 (2.7 mg),

3 ElEE

WA 1, TR UV (MeOH) Amax (l0g &) 208 (4.02) nm. [a]> -25.2 (c 0.11, MeOH)
iEid 13C NMR.DEPT % % &3 35 % m/z 355.1732 [M+Na]* (calcd for C1sH2807Na, 355.1733)
ffi € H 7N CreHasO7, AR 3. 4AY) 111 *H NMR 1 °C NMR i1, #E913%
X ER—HBUWES R, RE—MEEFRIENAE. THNMR I GR 1D g 2



JiF15%5 (0n5.89,d,J =15.6 Hz, H-2; 61 7.00, dg, J = 15.6, 6.9 Hz, H-3), FHALEMF&H —
AR TH-H COSY 1 rr Al LI B H-3/H-4 [ARDS, R8T H3E 5 XA IE . HMBC
i (1) H-3/C-1 (6 168.1) HIAHI, RIS HIEAHIE; H-6'/C-1 MR C-1 it
EM R C-6/MHIE, H-H COSY i H-1"/H-2"/H-3"/H-4"[H-5"/H-6" K, FKH
H-1"-H-6" H ek R I4F1E . HMBC i H-1"/C-1' (6c 104.4) AHK K] id B e R Gl
WS E R v R A . e, IR IS AL (0n4.23,d, J=7.9 Hz, H-1') &Rt
SN pAIBS, E ik, (AW 1 MEEREUTE. LB TRRELED, NHaw, %
HAr 4y choushenglycolipid A.

OH

= 'H-"H cosy
X HMBC

B 1 AkAY 1 BI5%48 TH-1H COSY M HMBC #3%
Fig.1 Key 'H-'H COSY and HMBC correlations for 1
R 1AW 1 AR (600 MHz) FERiE (150 MHz) #3E GRARFED
Table 1 'H (600 MHz) and 13C (150 MHz) NMR data of compound 1 (J in ppm, methanol-ds4)

Position on, (mult, J in Hz) Jc, mult Position on, (mult, J in Hz) Jc, mult
1 168.1s 6' 4.42dd (11.9, 1.9) 64.6t
2 5.89d (15.6) 123.3d 4.24dd (11.9, 6.2)
3 7.00 dq (15.6, 6.9) 146.8d 1" 3.78m 711t
4 1.88 dd (6.9, 1.6) 18.1q 3.54m

2" 1.60 m 308t
1 4.23d(7.9) 104.4d 3" 1.34m 26.7t
2' 3.17 t-like (7.9) 75.3d 4" 1.32 overlapped 328t
3 3.33m 77.94d 5" 1.32 overlapped 23.7t
4 3.29 overlapped 71.7d 6" 0.891t(7.0) 144 q
5’ 3.46 m 75.0d

& 2 s RY), 'H NMR (400 MHz, CDCls) d: 6.55 (5H, overlapped, H-2, H-5,
H-6, H-2, H-6"), 6.55 (1H, d, J = 15.8 Hz, H-7"), 6.18 (1H, dt, J = 15.8, 6.2 Hz, H-8'), 5.61 (1H, s,
4-OH), 5.58 (1H, d, J = 5.8 Hz, H-7), 4.12 (2H, d, J = 6.2 Hz, H-9"), 3.96 (1H, m, Ha-9), 3.93 (1H,
m, Hb-9), 3.90 (3H, s, 3-OMe), 3.86 (3H, s, 5-OMe), 3.62 (1H, dd, J = 11.9, 5.8 Hz, H-8), 3.55
(2H, q, J = 7.0 Hz, H-10"), 1.25 (3H, t, J = 7.0 Hz, H-11"); 3C NMR (150 MHz, CDCl3) §: 148.4
(C-4"), 146.8 (C-3), 145.9 (C-4), 144.6 (C-5"), 133.0 (C-1), 132.4 (C-7"), 131.2 (C-1"), 128.1 (C-3"),
124.4 (C-8'), 119.6 (C-6), 114.9 (C-2'), 114.4 (C-5), 110.5 (C-6'), 108.9 (C-2), 88.4 (C-7), 71.5
(C-9'), 65.8 (C-10"), 64.1 (C-9), 56.1 (3-OMe), 56.1 (5'-OMe), 53.7 (C-8), 15.4 (C-11"). DL _E¥i¥s
FSCHERTG R AR — 30, i tb &% 2 N (-)-(7TR,8S,7'E)-4-hydroxy-3,5"-dimethoxy-
7,4"-epoxy-8,3'-neolign-7'-ene-9,9'-diol 9'-ethyl ether.

&3 WY, TH NMR (400 MHz, methanol-ds) d: 6.92 (1H, d, J = 1.6 Hz, H-2),
6.79 (1H, dd, J = 8.0, 1.6 Hz, H-6), 6.73 (1H, d, J = 8.0 Hz, H-5), 6.69 (2H, overlapped, H-2’,
H-6"), 5.46 (1H, d, J = 6.3 Hz, H-7), 3.81 (3H, s, 5-OMe), 3.77 (3H, s, 3-OMe), 3.72 (2H,



overlapped, H-9), 3.54 (2H, t, J = 6.4 Hz, H-9"), 3.44 (1H, dd, J = 11.0, 6.3 Hz, H-8), 2.58 (2H, t, J
= 7.5 Hz, H-7'), 1.78 (2H, m, H-8'); 3C NMR (150 MHz, methanol-ds) J: 149.0 (C-3), 147.4
(C-4), 147.4 (C-4'), 145.1 (C-5'), 136.9 (C-1), 134.7 (C-1), 129.8 (C-3"), 119.7 (C-6), 117.9 (C-2),
116.1 (C-5), 114.0 (C-6"), 110.5 (C-2), 89.0 (C-7), 64.9 (C-9), 62.2 (C-9'), 56.7 (5'-OMe), 56.3
(3-OMe), 55.3 (C-8), 35.8 (C-8"), 32.9 (C-7"). LA - ZHm A SCHRIEIN BB A —5, #ifie LB
3 4(7S,8R)-dihydrodehydrodiconiferyl alcohol .

&4 I ARRYI, tH NMR (400 MHz, methanol-ds) d: 6.96 (1H, d, J = 1.6 Hz, H-2),
6.82 (1H, dd, J = 8.1, 1.6 Hz, H-6), 6.74 (1H, d, J = 8.1 Hz, H-5), 6.59 (1H, br s, H-2'), 6.55 (1H,
brs, H-6"), 5.47 (1H, d, J = 6.1 Hz, H-7), 3.79 (3H, s, 5'-OMe), 3.73 (2H, overlapped, H-9), 3.53
(2H, t, J = 6.1 Hz, H-9"), 3.42 (1H, dd, J = 12.4, 6.1 Hz, H-8), 2.54 (2H, t, J = 7.5 Hz, H-7"), 1.77
(2H, m, H-8'); 13C NMR (150 MHz, methanol-ds) J: 149.0 (C-3), 147.3 (C-4), 146.5 (C-4), 141.8
(C-5'), 136.7 (C-1"), 135.1 (C-1), 129.8 (C-3"), 119.6 (C-6), 117.0 (C-2'), 116.7 (C-5), 116.1 (C-6"),
110.5 (C-2), 88.7 (C-7), 65.1 (C-9), 62.3 (C-9'), 56.4 (5'-OMe), 55.7 (C-8), 35.8 (C-8"), 32.7
(C7) . MLk 4l A ST Bk B o MR A - H, e S AN
3-O-demethyldihydrodehydrodiconiferyl alcohol.

&5 VAR, 'H NMR (400 MHz, CDCls) 6: 7.54 (1H, s, H-2)), 7.53 (1H, s,
H-6"), 6.90 (3H, overlapped, H-2, H-5, H-6), 5.67 (1H, d, J = 7.0 Hz, H-7), 4.02 (4H, overlapped,
H-9, H-9"), 3.95 (3H, s, 5'-OMe), 3.87 (3H, s, 3-OMe), 3.69 (1H, dd, J = 12.2, 6.0 Hz, H-8), 3.20
(2H, m, H-8"); 3C NMR (150 MHz, CDCls) &: 199.0 (C-7), 153.4 (C-4"), 148.0 (C-3), 146.1
(C-4), 144.7 (C-5), 132.2 (C-1), 131.4 (C-3'), 128.3 (C-1"), 119.6 (C-2"), 118.3 (C-6), 114.6 (C-5),
112.3 (C-6'), 108.8 (C-2), 89.4 (C-7), 64.1 (C-9), 58.5 (C-9"), 56.3 (5'-OMe), 56.2 (3-OMe), 53.0
(C-8), 40.1 (C-8"). LA F-Hfs A SRt HEHE A — %, i 7€ 1k & 495 prunustosanan Al .

&6 W ARY), 'H NMR (400 MHz, methanol-ds) &: 6.98 (1H, d, J = 2.0 Hz, H-2"),
6.89 (1H, d, J = 1.6 Hz, H-2"), 6.75-6.81 (5H, m, H-2, H-5, H-6', H-5", H-6"), 6.70 (1H, d, J=8.1
Hz, H-5"), 6.65 (1H, dd, J = 8.1, 1.5 Hz, H-6), 4.79 (1H, d, J = 5.9 Hz, H-7"), 4.70 (1H, d, J = 6.9
Hz, H-7"), 4.30 (1H, m, H-8"), 3.95 (1H, dd, J = 8.3, 6.4 Hz, Ha-9), 3.82 (3H, s, 3'-OMe), 3.83
(1H, overlapped, Ha-9"), 3.79 (1H, overlapped, Ha-9"), 3.77 (3H, s, 3"-OMe), 3.77 (1H, m,
Hb-9"), 3.76 (3H, s, 3-OMe), 3.72 (1H, dd, J = 8.2, 5.8 Hz, Hb-9), 3.61 (1H, dd, J = 11.0, 6.4 Hz,
Hb-9"), 2.91 (1H, dd, J = 12.5, 4.6 Hz, Ha-7), 2.69 (1H, m, H-8), 2.48 (1H, dd, J = 12.5, 11.5 Hz,
Hb-7), 2.35 (1H, m, H-8"); 3C NMR (150 MHz, methanol-ds) J: 151.8 (C-3), 149.0 (C-3'), 148.7
(C-3"), 147.5 (C-4), 147.0 (C-4"), 146.9 (C-4'), 136.5 (C-1), 135.7 (C-1'), 134.1 (C-1"), 122.2
(C-6), 121.1 (C-6"), 119.8(C-6), 119.3 (C-5'), 116.0 (C-5), 115.6 (C-5"), 114.2 (C-2), 111.8
(C-2"), 110.6 (C-2"), 86.4 (C-8"), 84.0 (C-7"), 74.1 (C-7"), 73.4 (C-9), 62.3 (C-9"), 60.4 (C-9"),
56.5 (3-OMe), 56.4 (3"-OMe), 56.3 (3'-OMe), 54.0 (C-8"), 43.8 (C-8), 33.7 (C-7). LA_LHflEAIL
BRILIN PR IR A — B, #4508 5 1k A 106 Athreo-guaiacylglycerol-4-O-4-lariciresinol ether .

WEMT B ERIRY), *H NMR (400 MHz, methanol-ds) 6: 6.89 (1H, d, J = 2.0 Hz, H-2),
6.78 (1H, d, J = 1.9 Hz, H-2), 6.74 (2H, overlapped, H-5, H-6), 6.70 (1H, d, J = 8.0 Hz, H-5),



6.63 (2H, dd, J = 8.0, 1.9 Hz, H-6"), 4.73 (1H, d, J = 6.9 Hz, H-7), 3.96 (1H, dd, J = 8.1, 6.6 Hz,
Hb-9"), 3.82 (3H, s, 3'-OMe), 3.81 (3H, s, 3-OMe), 3.81 (1H, overlapped, Hb-9), 3.70 (1H, dd, J =
8.1, 6.0 Hz, Ha-9"), 3.61 (1H, dd, J = 10.9, 6.1 Hz, Ha-9), 2.91 (1H, dd, J = 13.4, 4.6 Hz, Hb-7"),
2.72 (1H, m, H-8"), 2.47 (1H, dd, J = 13.4, 11.7 Hz, Ha-7"), 2.36 (1H, m, H-8); *C NMR (150
MHz, methanol-ds) 5: 149.0 (C-3, C-3'), 147.0 (C-4), 145.8 (C-4), 135.8 (C-1), 133.5 (C-1"),
122.2 (C-6'), 119.8 (C-6), 116.2 (C-5"), 116.0 (C-5), 113.4 (C-2'), 110.6 (C-2), 84.0 (C-7), 73.5
(C-9"), 60.4 (C-9), 56.4 (3-OMe), 56.4 (3-OMe), 54.0 (C-8), 43.9 (C-8"), 33.6 (C-7") LA - Hdf Al
SCERIDN A — 3, MU AT (0 G5 IRER.

&8 IEaiE I RY), 1H NMR (400 MHz, CDCls) &: 6.84 (1H, d, J = 8.5 Hz, H-5),
6.69 (2H, overlapped, H-2, H-6), 6.57 (2H, s, H-2', H-6'), 5.49 (1H, s, 4-OH), 5.46 (1H, s, 4’-OH),
4.80 (1H, d, J = 6.4 Hz, H-7"), 4.06 (1H, dd, J = 8.5, 6.7 Hz, Ha-9), 3.94 (1H, m, Ha-9"), 3.89 (6H,
s, 3'-OMe, 5'-OMe), 3.87 (3H, s, 3-OMe), 3.80 (1H, dd, J = 11.2, 6.9 Hz, Hb-9'), 3.77 (1H, dd, J =
8.5, 5.7 Hz, Hb-9), 2.91 (1H, dd, J = 13.4, 5.2 Hz, Ha-7), 2.72 (1H, m, H-8), 2.55 (1H, dd, J =
13.4, 10.7 Hz, Hb-7), 2.41 (1H, m, H-8); 3C NMR (150 MHz, CDCl3) §: 147.2 (C-3', C-5"),
146.7 (C-3), 144.2 (C-4), 134.2 (C-4"), 134.1 (C-1"), 132.4 (C-1), 121.3 (C-6), 114.6 (C-5), 111.3
(C-2), 102.6 (C-2', C-6"), 83.2 (C-7'), 73.1 (C-9), 61.2 (C-9'), 56.5 (3'-OMe, 5-OMe), 56.1
(3-OMe), 52.7 (C-8"), 42.5 (C-8), 33.5 (C-7). DA Hdis A SCR ISt FE LA — 5, Mg b &9
8 4y5'-methoxylariciresinol .

&9 A, H NMR (400 MHz, CDCls) 6: 7.31 (2H, s, H-2, H-6), 6.68 (2H, s,
H-2, H-6'), 6.00 (1H, s, 4-OH), 5.51 (1H, s, 4'-OH), 4.68 (1H, d, J = 8.9 Hz, H-7"), 4.30 (1H, m,
H-8), 4.21 (2H, m, H-9), 3.98 (6H, s, 3-OMe, 5-OMe), 3.92 (6H, s, 3'-OMe, 5'-OMe), 3.81 (1H, m,
Ha-9"), 3.72 (1H, dd, J = 10.6, 5.3 Hz, Hb-9"), 2.89 (1H, m, H-8'); 3C NMR (150 MHz, CDCls) §:
197.9 (C-7), 147.3 (C-3, C-5), 147.1 (C-3', C-5'), 140.3 (C-4), 134.7 (C-4), 131.6 (C-1'), 128.3
(C-1), 106.1 (C-2, C-6), 103.6 (C-2', C-6"), 84.2 (C-7"), 70.9 (C-9), 61.5 (C-9'), 56.7 (3-OMe,
5-OMe), 56.5 (3'-OMe, 5'-OMe), 52.6 (C-8"), 49.6 (C-8). LA b %k Al SCRl4Int R IE A —3, %
7 SE th a Yl 9 N
(—)-(7'S,8S,8'R)-4,4'-dihydroxy-3,3',5,5"-tetramethoxy-7',9-epoxy-lignan-9’-ol-7-one.

A 10 WEABLRY), *H NMR (800 MHz, methanol-ds) o: 6.98 (1H, d, J = 1.8 Hz,
H-2), 6.88 (1H, dd, J = 8.1, 1.8 Hz, H-6), 6.84 (1H, d, J = 8.3 Hz, H-5'), 6.82 (1H, d, J = 8.1 Hz,
H-5), 6.76 (1H, d, J = 1.8 Hz, H-2"), 6.71 (1H, dd, J = 8.3, 1.8 Hz, H-6"), 4.87 (1H, overlapped,
H-7), 4.24 (1H, d, J = 7.8 Hz, H-1"), 4.00 (1H, m, H-8), 3.89 (1H, dt, J = 9.6, 6.5 Hz, Ha-9"), 3.86
(3H, s, 3-OMe), 3.84 (1H, m, Ha-6"), 3.66 (2H, overlapped, Hb-6", H-9), 3.53 (1H, dt, J = 9.6, 6.5
Hz, Hb-9"), 3.45 (1H, dd, J = 12.2, 4.6 Hz, H-9), 3.33 (1H, m, H-3"), 3.29 (1H, m, H-4"), 3.24 (1H,
m, H-5"), 3.18 (1H, m, H-2"), 2.61 (2H, t, J = 7.6 Hz, H-7"), 1.87 (2H, m, H-8"); 3C NMR (200
MHz, methanol-ds) J: 149.2 (C-3), 148.3 (C-4), 145.0 (C-3"), 143.0 (C-4'), 136.5 (C-1), 129.7
(C-1), 122.5 (C-6'), 121.7 (C-6), 117.8 (C-2'), 117.7 (C-5"), 116.3 (C-5), 112.0 (C-2), 104.4 (C-1"),
79.8 (C-8), 78.1 (C-3"), 77.9 (C-5"), 77.7 (C-7), 75.1 (C-2"), 71.6 (C-4"), 70.0 (C-9"), 62.7 (C-6"),



62.2 (C-9), 56.5 (3-OMe), 32.7 (C-8'), 32.4 (C-7")o LA L Hai Al SCHRISIG PR IE A — 35, e
tb&4) 10 S4(7S,8S)-3-methoxy-3',7-epoxy-8,4'-oxyneoligna-4,9-diol 9'-O-4-D-glucopyranoside .

& 11 B GRERY), *H NMR (400 MHz, methanol-ds) 6: 6.65 (2H, br d, J = 8.0 Hz,
H-5', H-5"), 6.57 (2H, br s, H-2", H-2"), 6.53 (2H, br d, J = 8.0 Hz, H-6¢, H-6"), 3.71 (6H, s,
3'-OMe, 3"-OMe), 3.57 (4H, m, H-1, H-4), 2.66 (2H, dd, J = 13.8, 7.0 Hz, Hb-7', Hb-7"), 2.54
(2H, dd, J = 13.8, 7.0 Hz, Ha-7", Ha-7"), 1.90 (2H, m, H-2, H-3); 3C NMR (150 MHz,
methanol-ds) J: 148.8 (C-3', C-3"), 145.4 (C-4', C-4"), 133.9 (C-1’, C-1"), 122.7 (C-6', C-6"),
115.7 (C-5', C-5"), 113.3 (C-2', C-2"), 62.1 (C-4), 56.1 (3'-OMe, 3"-OMe), 44.0 (C-2, C-3), 36.0
(C-7', C-7")o VAR HAR ARG, IR LA — B, i € L5 4) 11 J9(—)-secoisolariciresinol .

& 12 HFEEESRY, TH NMR (400 MHz, methanol-ds) J: 6.72 (1H, d, J = 8.0 Hz,
H-5), 6.65 (1H, d, J = 1.8 Hz, H-2), 6.64 (1H, s, H-2"), 6.59 (1H, dd, J = 8.0, 1.8 Hz, H-6), 6.16
(1H, s, H-5"), 3.79 (3H, s, 3’-OMe), 3.79 (1H, overlapped, H-7), 3.75 (3H, s, 3-OMe), 3.65 (3H, m,
Ha-9, H-9'), 3.37 (1H, dd, J = 11.0, 3.9 Hz, Hb-9), 2.76 (2H, d, J = 7.7 Hz, H-7"), 1.97 (1H, m,
H-8"), 1.72 (1H, m, H-8); *C NMR (150 MHz, methanol-ds) &: 149.0 (C-3), 147.2 (C-3"), 145.9
(C-4), 145.2 (C-4'), 138.7 (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"), 62.2 (C-9), 56.4 (3'-OMe), 56.3 (3-OMe), 48.0 (C-7), 48.0
(C-8), 39.9 (C-8"), 33.6 (C-7")o LA LA A1 ST RIS REFE AR — 35, WebfiEib & 128 (+) -7i%
A G o

& 13 BOESRY), 'H NMR (400 MHz, CDCls) 6: 6.77 (1H, d, J = 8.0 Hz,, H-5), 6.62
(1H, brs, H-2), 6.54 (1H, brs, H-2"), 6.53 (1H, dd, J = 8.0, 1.8 Hz, H-6), 6.45 (1H, s, H-5"), 5.48
(1H, s, 4-OH), 5.36 (1H, s, 4-OH), 4.10 (1H, d, J = 4.6 Hz, H-7), 3.87 (3H, s, 3'-OMe), 3.76 (3H,
s, 3-OMe), 3.77-3.91 (2H, m, H-9), 3.67 (1H, dd, J = 11.1, 4.6 Hz, Ha-9), 3.53 (1H, dd, J = 11.1,
6.3 Hz, Hb-9), 2.87 (1H, dd, J = 16.7, 5.1 Hz, Ha-7’), 2.76 (1H, dd, J = 16.7, 10.7 Hz, Hb-7"), 2.13
(2H, overlapped, H-8, H-8"); 3C NMR (150 MHz, CDCls) §: 146.2 (C-3), 145.5 (C-3'), 144.4
(C-4), 144.0 (C-4'), 135.3 (C-1), 131.8 (C-6'), 127.4 (C-1"), 122.6 (C-6), 115.3 (C-5"), 114.1 (C-5),
112.4 (C-2), 110.2 (C-2'), 65.7 (C-9"), 65.4 (C-9), 56.1 (3-OMe), 56.0 (3'-OMe), 47.9 (C-7), 43.7
(C-8), 35.1 (C-8"), 32.8 (C-7). VA LH¥sAn STkl LA —3%, WE & 13 N
burselignan

&4 FTaE W ESRY, *H NMR (400 MHz, methanol-ds) d: 7.05 (1H, d, J = 1.6 Hz,
H-2"), 7.04 (1H, d, J = 1.6 Hz, H-2), 6.98 (1H, d, J = 8.3 Hz, H-5"), 6.89 (1H, dd, J = 8.3, 1.6 Hz,
H-6"), 6.84 (1H, dd, J = 8.1, 1.6 Hz, H-6), 6.74 (1H, d, J = 8.1 Hz, H-5), 6.52 (1H, d, J = 8.1 Hz,
H-7"), 6.24 (1H, dt, J = 15.8, 5.7 Hz, H-8"), 4.87 (1H, overlapped, H-7), 4.28 (1H, m, H-8), 4.19
(2H, br d, J = 5.7 Hz, H-9"), 3.86 (3H, s, 3-OMe), 3.80 (3H, s, 3-OMe), 3.72 (1H, dd, J = 11.9, 4.0
Hz, Ha-9), 3.46 (1H, dd, J = 11.9, 5.4 Hz, Hb-9); 3C NMR (150 MHz, methanol-ds) &: 151.7
(C-3"), 149.2 (C-4'), 148.8 (C-3), 147.2 (C-4), 133.7 (C-1), 133.1 (C-1"), 131.4 (C-7"), 128.6 (C-8),
120.8 (C-6), 120.7 (C-6"), 118.7 (C-5"), 115.8 (C-5), 111.7 (C-2), 111.2 (C-2), 87.0 (C-8), 74.0
(C-7), 63.7 (C-9), 61.9 (C-9), 56.5 (3-OMe), 56.3 (3'-OMe). LA_b 5 ¥E Al SCBRIINE R A — 3,



R 52 L & P14 Mthreo-guaiacylglycerol-p-O-4'-coniferyl ether .

&9 15 W ARRYI, 'H NMR (600 MHz, CDCls) d: 6.87 (1H, d, J = 8.0 Hz, H-5"),
6.85 (1H, d, J = 8.0 Hz, H-5"), 6.80 (1H, br d, J = 1.8 Hz, H-2"), 6.76 (1H, br dd, J = 8.0, 1.8 Hz,
H-6", 6.75 (1H, br dd, J = 8.0, 1.8 Hz, H-6"), 6.74 (1H, br d, J = 1.8 Hz, H-2"), 5.60 (1H, s,
3"-OH), 5.56 (1H, s, 3"-OH), 4.46 (1H, d, J = 8.0 Hz, H-2), 4.17 (1H, d, J = 7.9 Hz, H-7), 4.13
(1H, dd, J = 9.2, 5.1 Hz, Ha-5), 4.03 (1H, dd, J = 8.9, 8.0 Hz, Hb-5), 3.86 (3H, s, 3'-OMe), 3.85
(3H, s, 3"-OMe), 3.40 (1H, m, Ha-8), 3.32 (1H, m, Hb-8), 3.32 (2H, m, H-6), 2.57 (1H, m, H-4),
1.99 (1H, m, H-3), 1.17 (1H, t, J = 6.8 Hz, H-9); 13C NMR (150 MHz, CDCls) &: 146.9 (C-3"),
146.7 (C-3"), 145.6 (C-4"), 145.3 (C-4"), 133.7 (C-1"), 131.6 (C-1"), 121.2 (C-6'), 119.5 (C-6"),
114.2 (C-5), 114.2 (C-5"), 109.7 (C-2"), 108.8 (C-2"), 84.1 (C-2), 83.2 (C-7), 70.8 (C-5), 64.3
(C-8), 63.2 (C-6), 56.1 (3'-OMe), 56.0 (3"-OMe), 51.8 (C-3), 50.1 (C-4), 15.3 (C-9). LA L %#fE A
SCHRDSIGT RS AR — 25, e &) 15 N 4-[1- L5 -1 (452 3E-3 - A L) ZR IR J-2-

(4-F2HE-3- TP L) RFE-3-74 F R DY Sk

th&M16 AfE A, H NMR (400 MHz, methanol-ds) J: 6.98 (1H, d, J = 1.5 Hz, H-2"),
6.95 (1H, d, J = 1.5 Hz, H-2"), 6.81-6.85 (2H, overlapped, H-5', H-5"), 6.73-6.78 (2H,
overlapped, H-6', H-6"), 6.69 (2H, s, H-2, H-6), 4.97 (1H, overlapped, H-7"), 4.76 (1H, d, J = 4.3
Hz, H-7"), 4.71 (1H, d, J = 4.3 Hz, H-7), 4.27 (2H, m, Ha-9, Ha-9"), 4.09 (1H, m, H-8"), 3.88 (2H,
overlapped, Hb-9, Hb-9"), 3.87 (6H, s, 3-OMe, 5-OMe), 3.86 (6H, s, 3-OMe, 5'-OMe), 3.82 (6H,
s, 3"-OMe, 5”-OMe), 3.76 (1H, dd, J = 12.1, 3.6 Hz, Ha-9"), 3.35 (1H, m, Hb-9"), 3.13 (2H, m,
H-8, H-8"); 13C NMR (150 MHz, methanol-ds) &: 154.3 (C-3, C-5), 149.1 (C-3"), 148.7 (C-3"),
147.4 (C-4"), 147.1 (C-4"), 139.1 (C-1), 136.6 (C-4), 133.7 (C-1"), 133.5 (C-1"), 120.8 (C-6"),
120.1 (C-6"), 116.1 (C-5"), 115.8 (C-5"), 111.6 (C-2"), 111.0 (C-2"), 104.2 (C-2, C-6), 88.8 (C-8"),
87.5 (C-7), 87.2 (C-7'), 74.4 (C-7"), 72.9 (C-9), 72.7 (C-9'), 61.8 (C-9"), 56.7 (3-OMe, 5-OMe),
56.4 (3'-OMe, 5'-OMe), 56.3 (3"-OMe, 5"-OMe), 55.8 (C-8"), 55.3 (C-8). VA% Al fRlolst
moE KX — = o, M o E tk & W 16 N (O-(RIRTR,
8S,8'S,8"S)-4' 4"-dihydroxy-3,3',3",5-tetramethoxy-7,9":7',9-diepoxy-4,8"-oxy-8,8'-sesquineolign
an-7",9"-diol

&7 EABORY), H NMR (400 MHz, methanol-ds) d: 7.13 (1H, d, J = 8.3 Hz, H-5"),
7.01 (1H, d, J = 1.3 Hz, H-2"), 6.90-6.93 (2H, overlapped, H-6', H-6"), 6.75-6.79 (2H,
overlapped, H-2', H-5"), 4.86 (1H, overlapped, H-1""), 4.74 (1H, d, J = 3.5 Hz, H-6), 4.69 (1H, d, J
= 4.1 Hz, H-2), 4.22 (2H, m, H-4), 3.85 (3H, s, 3"-OMe), 3.83 (3H, s, 3-OMe), 3.67 (1H, m,
Ha-8), 3.38 (1H, overlapped, Hb-8), 3.10 (2H, overlapped, H-1, H-5); ¥C NMR (150 MHz,
methanol-ds) 6: 150.9 (C-3"), 149.1 (C-3"), 147.5 (C-4"), 147.3 (C-4"), 137.4 (C-1"), 133.7 (C-1"),
120.1 (C-6"), 119.8 (C-6"), 117.9 (C-5"), 116.1 (C-5), 111.6 (C-2"), 111.0 (C-2'), 102.8 (C-1"),
87.5 (C-2), 87.1 (C-6), 78.2 (C-5""), 77.8 (C-3"), 74.9 (C-2""), 72.7 (C-4), 71.3 (C-4""), 62.5
(C-6""), 56.7 (3"-OMe), 56.4 (3'-OMe), 55.5 (C-1), 55.3 (C-5). LA b %icHf A1~ BRI HE B A —
B, WO EA ST IER IR R -4"-O-B-D-H A HE T



b &51018 W E O E 4, 'H NMR (800 MHz, CDCI3) §: 7.98 (1H, d, J = 8.8 Hz, H-5), 7.97
(1H, s, H-2), 7.50 (2H, d, J = 8.8 Hz, H-2", H-6"), 7.05 (1H, J = 8.8 Hz, H-6), 6.98 (2H, d, J = 8.8
Hz, H-3’, H-5), 4.09 (3H, s, 8-OMe), 3.85 (3H, s, 4-OMe); 1*C NMR (200 MHz, CDCl3) ¢: 175.9
(C-4), 159.8 (C-4"), 153.1 (C-7), 151.5 (C-2), 150.1 (C-9), 134.0 (C-8), 130.3 (C-2/, C-6"), 125.0
(C-3), 124.1 (C-1"), 122.4 (C-5), 119.2 (C-10), 114.2 (C-3’, C-5"), 113.9 (C-6), 62.1 (8-OMe), 55.5
(4'-OMe). DA S0 A SC RO R AR — 5, Wi e £k 59918 Ayretusin-8-methylether .

th&19 #EAfE A, H NMR (800 MHz, CDCls) 6: 12.60 (1H, s, 5-OH), 7.85 (2H, d, J =
7.9 Hz, H-2', H-6"), 7.02 (2H, d, J = 7.9 Hz, H-3', H-5"), 6.60 (2H, overlapped, H-3, H-8), 4.01
(3H, s, OMe), 3.90 (3H, s, OMe); 13C NMR (200 MHz, CDCls) §: 182.8 (C-4), 164.4 (C-2), 162.7
(C-4"), 152.9 (C-7), 150.8 (C-5), 145.8 (C-9), 129.7 (C-6), 128.2 (C-2’, C-6"), 123.9 (C-1"), 114.7
(C-3', C-5"), 106.0 (C-10), 104.2 (C-3), 90.6 (C-8), 56.6 (OMe), 55.7 (OMe). LL_ % A1 ik 21
XFHEIEA—2, o e fb & 419 M ladanein.

& M20 #5 A E 44, TH NMR (400 MHz, methanol-ds) J: 8.00 (1H, s, H-2), 7.35 (2H, d, J =
7.4 Hz, H-2', H-6), 6.83 (2H, d, J = 7.4 Hz, H-3', H-5"), 6.34 (1H, s, H-8), 5.23 (1H, t, = 5.2 Hz,
H-2"), 3.30 (2H, overlapped, H-1"), 1.77 (3H, s, H-5"), 1.65 (3H, s, H-4"); *C NMR (150 MHz,
methanol-ds) o: 182.1 (C-4), 164.6 (C-7), 160.5 (C-5), 158.7 (C-4'), 157.7 (C-9), 154.4 (C-2),
132.0 (C-3"), 131.4 (C-2', C-6"), 124.5 (C-3), 123.6 (C-1"), 123.6 (C-2"), 116.2 (C-3', C-5'), 113.3
(C-6), 105.9 (C-10), 94.1 (C-8), 26.0 (C-4"), 22.3 (C-1"), 17.9 (C-5") o LA b HHh A1 LR 22050 11 3k
K=, WO E G20 9 MREER o

thE21 EEARRYI, *H NMR (800 MHz, CDCls) d: 7.39 (1H, d, J = 8.4 Hz, H-1), 7.13
(1H, d, J = 8.7 Hz, H-7), 6.55 (1H, dd, J = 8.4, 2.4 Hz, H-2), 6.46 (1H, overlapped, H-4), 6.45 (1H,
overlapped, H-8), 6.42 (1H, d, J = 2.4 Hz, H-10), 5.49 (1H, d, J = 6.8 Hz, H-11a), 4.96 (1H, s,
9-OH), 4.24 (1H, dd, J = 11.2, 5.1 Hz, Ha-6), 3.77 (3H, s, 3-OMe), 3.62 (1H, t-like, J = 11.2 Hz,
Hb-6), 3.53 (1H, m, H-6a); 3C NMR (200 MHz, CDCls) &: 161.3 (C-10a), 160.8 (C-3), 157.1
(C-9), 156.8 (C-5), 132.4 (C-1), 124.9 (C-7), 119.2 (C-7a), 112.8 (C-11), 109.9 (C-2), 106.5 (C-8),
103.8 (C-4), 97.1 (C-10), 78.7 (C-11a), 66.7 (C-6), 55.7 (3-OMe), 39.6 (C-6a). LA b ¥z Fl itk
(23,2415t IR BE A — 30, 0 5 1k 021 9 3-methoxy-9-hydroxy-pterocarpan..

& 22 WEEOECIRY, 'H NMR (400 MHz, methanol-ds) d: 7.61 (1H, d, J = 3.1 Hz,
H-6), 7.48 (2H, d, J = 7.3 Hz, H-2, H-6"), 7.41 (2H, d, J = 7.3 Hz, H-3', H-5), 7.37 (1H, t, J = 7.3
Hz, H-4"), 7.32 (1H, dd, J = 9.1, 3.1 Hz, H-4), 6.89 (1H, d, J = 9.1 Hz, H-3), 5.41 (1H, d, J = 12.3
Hz, Ha-7"), 5.38 (1H, d, J = 12.3 Hz, Hb-7"), 4.74 (1H, d, J = 6.5 Hz, H-1"), 3.79 (1H, dd, J = 12.1,
2.3 Hz, Ha-6"), 3.68 (1H, dd, J = 12.1, 4.9 Hz, Hb-6"), 3.31-3.40 (4H, m, H-2', H-3', H-4', H-5");
13C NMR (150 MHz, methanol-ds) 6: 170.7 (C-7), 158.4 (C-5), 151.5 (C-2), 137.0 (C-1'), 129.7
(C-2"), 129.7 (C-6'), 129.5 (C-4'), 129.4 (C-3"), 129.4 (C-5"), 127.3 (C-4), 119.2 (C-3), 118.6 (C-6),
113.4 (C-1), 103.7 (C-1"), 78.1 (C-5"), 77.9 (C-3"), 74.9 (C-2"), 71.1 (C-4"), 68.2 (C-7'), 62.3
(C-6")o LA Zh s A SCRIshe) I AR —2, i e &4 22 A4 trichocarpin.

b &%) 23 FHOECRY), H NMR (400 MHz, methanol-ds) 6: 7.87 (2H, d, J = 7.5 Hz, H-2,



H-6), 7.35 (2H, d, J = 7.5 Hz, H-3, H-5), 7.32 (1H, t, J = 7.5 Hz, H-4), 7.04 (1H, s, H-7) , 5.20
(1H, d, J = 7.6 Hz, H-1"), 3.22-3.82 (6H, m, H-2, H-3", H-4', H-5', H-6"); 3C NMR (150 MHz,
methanol-ds) J: 168.1 (C-9), 143.8 (C-8), 134.8 (C-1), 131.6 (C-2, C-6), 129.8 (C-4), 129.3 (C-3,
C-5), 125.0 (C-7), 102.9 (C-1"), 78.5 (C-5"), 78.1 (C-2"), 75.7 (C-3"), 71.3 (C-4"), 62.5 (C-6"). UL L
HCHRE RN SRR 12627006 B A — B, WO e AL &9 23 S (2)-8-0-B-D-glucopyranosylcinnamic acid.

b &%) 24 % EAE A, H NMR (400 MHz, methanol-ds) 0: 7.18 (2H, d, J = 8.5 Hz, H-2,

H-6), 6.67 (2H, d, J = 8.5 Hz, H-3, H-5), 6.50 (1H, d, J = 15.9 Hz, H-7), 6.10 (1H, dt, J = 15.9, 6.4

Hz, H-8), 4.42 (1H, dd, J = 12.3, 6.4 Hz, Ha-9), 4.30 (1H, d, J = 7.8 Hz, H-1"), 4.20 (1H, dd, J =

12.3, 6.4 Hz, Hb-9), 3.10-3.83 (6H, m, H-2", H-3', H-4', H-5', H-6"); 1*C NMR (100 MHz,

methanol-ds, 100 MHz) ¢: 158.4 (C-4), 134.1 (C-7), 129.7 (C-1), 128.8 (C-2, C-6), 123.3 (C-8),

116.3 (C-3, C-5), 103.0 (C-1"), 78.0 (C-5"), 77.8 (C-3"), 75.0 (C-2"), 71.6 (C-4"), 71.1 (C-9), 62.7

(C-6) . DL L H 4 0 3 Bk @& R AR —F, SwmEha® 24 N

4-hydroxycinnamyl-O-$-D-glucopyranoside.
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