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Chemical constituents from roots of Schisandra chinensis
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Abstract: Objective To study the chemical constituents from the roots of Schisandra chinensis, and the neuroprotective effect of
phenylpropanoid chemical constituents. Methods The chemical constituents from the roots of S. chinensis were isolated with silica
gel, MCI, ODS, Sephadex LH-20 column chromatographies together with HPLC, and their structures were determined by entirely
analyzing MS and NMR spectrums. The neuroprotective effect of the isolated compounds on PC12 cells induced by H202 was
evaluated by the CCK8 method. Results A total of 37 compounds were isolated and identified from the roots of S. chinensis,
including 22 phenylpropanoids: c-veratroylglycol (1), baihuaqianhuaside (2), methyl-4-O-comaroy-lquinate (3), 7R,8S-threo-
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4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-8-0-4"-neolignan (4), dihydrodehydro-diconiferyl alcohol (5), (—)-secoisolariciresinol (6),
(—)-secoisolariciresinol-9-O-B-D-xylopyranoside (7), ( + )-isolariciresinol (8), ent-isolariciresinol-9'-O-B-D-xylopyranoside (9),
schizandriside (10), 2-hydroxy-2-(3',4"-dihydroxyphenyl)methyl-3-(3",4"-
dimethoxyphenyl)methyl-y-butyrolactone (13), nortra-cheloside (14), tracheloside (15), arctiin (16), ( + )-neo-olivil (17),
matairesinol4-O-B-D-glucopyranoside (18), 3,7-dihydroxy-1,2,13,14-tetramethoxydibenzo-cyclooctadiene12-O-B-D- glucopyranoside (19),

(—)-massoniresinol  (11), (—)-matairesinol (12),

schisantherin D (20), leptolepisol D (21), xanthiumnolic C (22), seven monoterpenoids: #rans-sobrerol (23), magnoliaterpenoid C
(24), (185,2S5,4R)-2-hydroxy-1,8-cineole-f-D-glucopyranoside (25), (1S,4R,6R)-6-hydroxy-bornan-2-one-6-O-f-D-glucopyranoside
(26), (1R,4R,5S)-5-endo-hydroxycamphor5-O-B-D-glucopyraoside (27), paederoside (28), paediatrics acid methyl ester (29), five
aromatics: 3-ethoxy-4-hydroxy-benzoic acid (30), ethyl gallate (31), benzyl B-D-glucopyranoside (32), 3,4-dimethoxyphenyl-B-D-
glucopyranoside (33), androsin (34), two flavonoids: epicatechin (35), taxifolin-3-O-B-D-xylopyranoside (36), and one
diarylheptane-type compound: rhoiptelol C (37). Conclusion Compounds 1—3, 6—7, 13—17, 21, 25—31 and 37 are isolated
from Magnoliaceae for the first time. Compounds 4—S5, 9—12, 22—23, 32, 34 and 36 are isolated from Schisandra for the first time,
and compounds 8, 18, 33 and 35 are isolated from S. chinensis for the first time. /n vitro cellular neuroprotective activity studies
showed that the phenylpropanoids 3,10 and 17 exhibited significant in vitro cytoprotective activity at 6.25 pmol/L.

Key words: Magnoliaceae; Schisandra chinensis (Turcz.) Baill.; phenylpropanoids; neuroprotection; c-veratroylglycol; dihydrodehydro-
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ERRACE TR R A SSENR . s AR ANE T
IR TR EEZA B AR R K
WSS R, ZHESE. Lk, I Tk
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methyl-4-O-comaroylquinate (3 ). 7R,8S-threo-4,7,9,9'-
tetra-hydroxy-3,3'-dimethoxy-8-0O-4'-neolignan (4),
TR E A XN M EE ( dihydrodehydrodiconiferyl
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WA AT T RGBT IC, e BE Tk
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Bruker-600 # S ZMEILAIRIEHEAX (Kt Bruker
AF]); LC-20AR £ % HPLC (HASEAF]D;
2424-2998 A4 4 #t HPLC(3E[E Waters /4 7] ); Q-TOF
(ESD @&/ #Hmigi (3E Waters A ] ); Epoch 2
RIEEAY (£E BioTek AFD; HTHHTRF (M
FEE)-FER 2 A BIBAIRAFD; 1HIR COr B 4H
(£ Thermo A F]); GIS4DS Al & K i# #s (JE ]
FIAERABRA T ; 5 B AH 2 R 55 (5 Carl Zeiss
AFED; ARRARE O (HAHILAFD; WT-IND
i TAES A EalE BEHEIRARD.

Shim-pack (250 mmX20 mm, 5 pm) fill#&4
(HASSEEAT]); SunFire C18 (150 mm X 4.6 mm,
5 um) MR (SEE Waters A7) A ARG
(80~100. 200~300 H, HEEHHEFELT) D;
FEOiE ] ODS (50 pm, ODS-A-HG, H7A YMC f#%
A BRAD; MCI GEL CHP20P (37~75 um, H
A=A A EMEEREER Ch EE 5
WEPEL T s g EE (3 Fisher AF]); @il
i (32 Fisher AF]D; /M4l (hE RKE =
FATHRAT); PCI2 4005 GERRIBUK 240 {4
) IR IIE (bR 28 VARG R A 7]
RPMI 1640 ([ Thermo A#]); JHE (A BG40 H
Wil (R REMEARARAFD; HFiR-5
FR WD (BEEZREMEARFRAFD; 41
Mk 3590 (£ E Corning 2w ) 20 i %k 17 7K
[DMEM : FBS : DMSO (7 :2: 1), JbalZEER
HAMWAF]; 96 FLH (£[H Corning A7) ); CCK-8
( RitE YRR AFD .

SEE6 LR TR T 2020 4E 6 A KT BRI A
W IRV TV AKX, 20 BERYT b S 2 K2 24 A
VB = AR R B S E R ERME TR T S
chinensis (Turcz.) Baill. ()14 . FAIFRA (20200615)
AT T R T R 2 R 2R 2 2SR =
2 RSB

THEE TR AR 49 kg, LA 70% Z BN el
PREL 3 K, BRHR 20, BBHEGER, WORWRYE, SHEE
6.5 kgo HU 2 kg *HE KM E AB-8 AL B4 /i,
3 10% 488 [2 BV (BARRIERD 1. 50% L8

(2 BV). 95%ZE (4 BV) Ll 1 BV/h AR &3k
ITHEEAESE, WERBEME, 1531 10%. 50%- 95%
RS 7 o IR IRAR IS 53 MRAT 10% L BEGE i
HMRE 521.0 g 50%LEEVE AL MIRE 470 g.
95% L FE VeI 012 E 606.9 go BL 50% L 20
43 405.6 g iEIdRERAE ISR B, SsHR A -
HEE (1000 1) REMATHEVN, Kifs3
e Z TLC REEHMEIE, AR5 10 B
Fr. A~J.

Fr. C 2 ODS ¥ 51 73 85, 4544 53 Fr. C1~C24,
Ak L AT S A 3 B, AR IR RN S
mL/min. H 4 Fr. C2 £ Hil#8 B i 0AH 73 B A3 &
Y1109 mg, ®=25.0min, HEE-/K (35:65) ],
Fr. C7 il % 8 & R0 7 B AL &4 4 [20.1 mg,
rR=36.5min, FHE-/K (44 :56) 1. 8[39.7mg, r=
39.0 min, FE-/K (44 :56) 1. 11 [12.4 mg, =
30.5 min, FEE-7K (44 :56) ], Fr. C8 &4 s
B B 4 B A8 S 23 [7.2 mg, (r=69.0 min,
FEE-7K (44 :56) 1. 30 [18.3 mg, rR=78.5 min,
FEE-7K (44 :56) 1, Fr. C11 &% B9 = R 45
BEAY 6 [33.0 mg, r=39.0 min, FPHEE-7K (50 :
500 1, Fr. C22 &l & AL S0RAH 7 SR E ) 17
[22mg, ®=20.0min, FEE-’K (49 :51) ].

Fr. D & ODS i &, 15415 Fr. DI~
D21, H Fr. D4 £l & 8 m 30 AH 7 S8 2 &
) 37[14.1 mg, rR=42.0 min, FFEE-/K (45 :55) ],
Fr. D8 22| 45 24 iy OB AH 7 B 156 A4) 5 [10.2 mg,
R=66.5 min, HIEE-7K (45:55) 1.

Fr. E & ODS #:tifsr &, 13415 Fr. E1~
E25, Hrh Fr. E2 & &8 & &0 AH 0 S &4
33[28.4 mg, r=24.5 min, HEE-7K (32 :68) ], Fr. E3
il T m SO 2 B A B 32 [2.8 mg, r=43.5
min, FEE-/K (32 1 68) 1. 34 [6.1 mg, r=27.5 min,
FIEE-7K (32 1 68) 1, Fr. E5S &4 B m W0 70 8
3659 31 [41.6 mg, tr=57.0 min, HEE-7K (40 :
60) 1. 35[14.4 mg, ,=32.0 min, HEE-7K (40 :
60) 1, Fr. E6 Zffil& M S R0 S35 2
[13.6 mg, tx=48.0 min, HFEL-7K (41 :59) 1. 3[3.0
mg, ®R=27.0min, FHEE-/K (41 :59) ]. 21[7.7 mg,
R=22.5min, HFE-7/K (41 :59) ], Fr. E7 &4
TR Y B A3k & 24 [11.2 mg, r=135.0 min,
FIE-7K (45 :55) ], Fr. E8 2 4 B s RO 73 55
BAEY) 26 [48.4 mg, ®rR=33.0min, HEE-/K (47 :
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53) 1. 28 [46.3 mg, rR=26.0 min, FEE-/K 47 : 53)1],
Fr. B9 &4l 28 2 S oAt 7 B30 54 14 [12.8 mg,
R=25.5min, FEE-/K (47 :53) ], 25[6.4mg, =
51.0 min, HIEE-/K (47 :53) ], Fr. E11 &#%8
OBy B &0 15 [18.3 mg, ®=32.5 min, H
fiz-7K (50 :50) ] 18 [81.0 mg, &R=30.0 min,
fiE-7K (50 :50) ], Fr. E12 24 ) i A0 e 43 55
BAAEY) 29 [5.3 mg, ,_R=51.0 min, HEE-/K (50 :
500 1, Fr. E14 &% 8 80AH 0 S0 &9 16
[7.3 mg, &x=37.0 min, FEE-7K (50 :50) ], 22[5.1
mg, %=233.0min, HE-/K (50 :50) ]

Fr. F & MCI ¥ (115 5> &, 13214) Fr. F1~F15,
HoHb Fr. F3 20l 46 8L = 8GR AH 7 B AL A1) 27 [2.2
mg, ®&=29.5min, HEE-/K (50:50) ], Fr. F7 &
1] £ 7 v RO A 4 S AL A 36 [3.3 mg, tr=39.0
min, FIEE-/K (49 1 51) ], Fr. F9 £4 M 80)
I BEEEY 9 [27.0 mg, rR=41.5 min, -
K (46 :54) 1. 10 [21.6 mg, x=32.0 min, HIA%-
K (46 :54) 1. 19 [5.5 mg, ®=51.0 min, -
/K (46 1 54) 1, Fr. F11 & % R & 800 7 5545
A& 7 [19.3 mg, =510 min, FEE-7/K (46 :
54) 1, Fr. F12 &l 8 s oA 7 S5 12
[50.3 mg, r=42.0 min, FEFE-7K (49 1 510113 [9.7
mg, tr=46.5 min, FEE-7K (49 : 51)].20[15.0 mg,
®R=51.0 min, HEE-7K (49 151 1.

3 HH%KE

&M 1. mETEREE (FED, 21Xk
CioH1205; HR-ESI-MS m/z 213.075 4 [M+H]".
'H-NMR (600 MHz, CD;OD) ¢: 7.58 (1H, m, H-6),
7.56 (1H, m, H-2), 6.87 (1H, d, J = 8.1 Hz, H-5), 5.10
(1H, m, H-8), 3.90 (3H, s, 3-OCH3), 3.88 (1H, dd, J =
11.8, 3.7 Hz, H-9), 3.73 (1H, dd, J = 11.8, 5.2 Hz,
H-9); 3C-NMR (150 MHz, CD;0D) §: 199.6 (C-7),
153.8 (C-4), 149.2 (C-3), 128.1 (C-1), 125.0 (C-6),
115.9 (C-2), 112.4 (C-5), 75.5 (C-8), 66.2 (C-9), 56.4
(3-OCHa). LA E#GHE 5 30kl HE AR — 351200, s
EEY N C-EE P L

&Y 2. mETEREE (R, 21Xk
Ci¢H205: HR-ESI-MS m/z 343.138 8 [M+H]".
'H-NMR (600 MHz, CD;0D) é: 7.63 (1H, dd, J = 8.5,
1.6 Hz, H-6), 7.57 (1H, d, J = 1.6 Hz, H-2), 7.21 (1H,
d, J = 8.5 Hz, H-5), 5.03 (1H, d, J = 7.6 Hz, H-1"),
3.89 (3H, s, 3-OCH3), 3.87 (1H, overlapped, H-6"),

3.69 (1H, dd, J = 12.0, 5.6 Hz, H-6", 3.53 (1H, m,
H-5%, 3.48 (1H, m, H-4"), 3.46 (1H, m, H-3"), 3.40
(IH, m, H-2"), 1.16 (3H, t, J= 7.3 Hz, H-9); '3*C-NMR
(150 MHz, CDs0D) ¢: 202.0 (C-7), 152.2 (C-4), 150.6
(C-3), 132.7 (C-1), 123.8 (C-6), 116.2 (C-5), 112.3
(C-2), 101.8 (C-1", 78.3 (C-5, 77.8 (C-3"), 74.7
(C-2", 71.2 (C-4"), 62.4 (C-6"), 56.6 (3-OCH3), 32.3
(C-8), 8.8 (C-9). LA -#¥m 5 Sl He A —32,
W B AW 2 4 baihuagianhuaside

a3 e EREE (RED, 757k
Ci7H20s; HR-ESI-MS m/z 353.123 6 [M+H]",
'H-NMR (600 MHz, CD;0D) ¢: 7.69 (1H, d, J=15.9
Hz, H-7'), 7.47 (2H, d, J = 8.3 Hz, H-2', 6"), 6.80 (2H,
d, J = 8.3 Hz, H-3', 5", 642 (1H, d, J = 15.9 Hz,
H-8"), 4.81 (1H, dd, J = 8.6, 2.4 Hz, H-4), 4.25 (2H,
m, H-3, 5), 3.74 (3H, s, H-8), 2.19 (1H, dd, J = 14.1,
2.6 Hz, H-6), 2.15 (1H, m, H-2), 2.05 (1H, m, H-2),
2.00 (1H, m, H-6); '3C-NMR (150 MHz, CD3OD) §:
175.7 (C-7), 168.9 (C-9", 161.3 (C-4"), 146.7 (C-7"),
131.2 (C-2', 6", 127.3 (C-1), 116.8 (C-3', 5", 116.3
(C-4", 115.4 (C-8"), 78.6 (C-4), 76.4 (C-1), 69.0 (C-3),
65.7 (C-5), 52.9 (C-8), 42.1 (C-6), 38.4 (C-2). L %
P 5 SRR B R A — B, WA 3N
methyl-4-O-comaroylquinate

a4 FHETEREE (RED, 751208
CyH2607; HR-ESI-MS m/z 379.175 5 [M+H]".
"H-NMR (600 MHz, CDs;0D) ¢: 6.99 (1H, d, J = 1.7
Hz, H-2), 6.81 (1H, overlapped, H-6), 6.80 (1H, d, J =
8.0 Hz, H-5"), 6.78 (1H, d, /= 1.7 Hz, H-2"), 6.72 (1H,
d, J = 8.4 Hz, H-5), 6.65 (1H, dd, J = 8.0, 1.7 Hz,
H-6"), 4.81 (1H, d, J = 5.7 Hz, H-7), 427 (IH, m,
H-8), 3.83 (1H, dd, J=12.0, 5.7 Hz, H-9), 3.78 (3H, s,
3-OCHz3), 3.77 (3H, s, 3-OCH3), 3.74 (1H, m, H-9),
3.54 2H, t, J= 6.5 Hz, H-9"), 2.59 (2H, t, J = 7.6 Hz,
H-7, 1.78 (2H, m, H-8); C-NMR (150 MHz,
CD;0D) ¢: 151.8 (C-3"), 148.7 (C-3), 147.2 (C-4"),
146.9 (C-4), 138.1 (C-1"), 134.1 (C-1), 121.8 (C-6"),
121.0 (C-6), 119.6 (C-5"), 115.6 (C-5), 114.0 (C-2"),
111.8 (C-2), 74.1 (C-7), 86.6 (C-8), 62.2 (C-9, 9",
56.5 (3-OCHs), 56.3 (3-OCHs), 35.5 (C-8"), 32.7
(C-7" VA LEEdlE 5 S0l IE T A —E 2, Has @l
& W 4 AN TRS8S-threo-4,19,9"-tetrahydroxy-3,3'-
dimethoxy-8-0O-4'-neolignan.
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EY s wEJEREE (FED, 21Xk
C20H2406; HR-ESI-MS m/z 361.164 5 [M+H]".
'H-NMR (600 MHz, CD;0D) 6: 6.94 (1H, d, J = 1.8
Hz, H-2), 6.81 (1H, dd, J = 8.1, 1.8 Hz, H-6), 6.75
(1H, d, J = 8.1 Hz, H-5), 6.71 (2H, s, H-2, 5'), 5.48
(1H, d, J = 6.3 Hz, H-7), 3.85 (1H, m, H-9), 3.83 (3H,
s, 3-OCHs), 3.79 (3H, s, 3-OCHs), 3.74 (1H, m, H-9),
3.56 (2H, m, H-9"), 3.46 (1H, m, H-8), 2.61 (2H, t, J =
7.5 Hz, H-7'), 1.80 (2H, m, H-8); '3C-NMR (150
MHz, CD;OD) &: 149.0 (C-3), 147.5 (C-4), 147.4
(C-4"), 145.2 (C-3"), 136.9 (C-5'), 134.8 (C-1), 129.8
(C-17), 119.7 (C-6), 117.9 (C-6", 116.1 (C-5), 114.0
(C-27), 110.5 (C-2), 89.0 (C-7), 65.0 (C-9), 62.2 (C-9"),
56.7 (3-OCHs3), 56.3 (3-OCH3), 55.4 (C-8), 35.8 (C-7"),
32.9 (C-8). VA FEE 5 CHRIRIEFEAR —E24, s
EALEY) 5 A AR,

EY 6. mETLEREMER (FED, 70+N
C20H2606; HR-ESI-MS m/z 363.180 5 [M+H]*.
'H-NMR (600 MHz, CD:0OD) 6: 6.65 (2H, d, J = 8.0
Hz, H-5, 5), 6.58 (2H, brs, H-2, 2, 6.54 (2H, brd, J =
8.0 Hz, H-6, 6", 3.72 (6H, s, 3, 3'-OCH3), 3.58 (4H,
m, H-9, 9%, 2.65 (2H, dd, J = 13.7, 6.8 Hz, H-7, 7'),
2.55 (2H, dd, J=13.7, 7.8 Hz, H-7, 7'), 1.89 (2H, m,
H-8, 8); '*C-NMR (150 MHz, CD;0OD) 6: 148.8 (C-3,
3%, 145.4 (C-4, 4'), 133.9 (C-1, 1%, 122.7 (C-6, 6),
115.8 (C-5, 5%, 113.4 (C-2, 2"), 62.1 (C-9, 9'), 56.2 (3,
3-OCHs), 44.1 (C-8, 8'), 36.0 (C-7, 7). L\ F¥UES
SCHRIROE B A —S, A 6 NITFH RIE
IR i 7

a1 mETEREE (R, 21XN
C2sH34010: HR-ESI-MS m/z 495.222 6 [M—+H]".
"H-NMR (600 MHz, CDsOD) ¢: 6.65 (1H, d, J= 7.9
Hz, H-5), 6.64 (1H, d, J = 7.9 Hz, H-5"), 6.61 (1H, d,
J=1.6 Hz, H-2"), 6.59 (1H, d, J = 1.6 Hz, H-2), 6.54
(1H, overlapped, H-6), 6.53 (1H, overlapped, H-6),
4.15 (1H, d, J= 7.6 Hz, H-1"), 3.93 (1H, dd, J = 9.8,
6.2 Hz, H-9), 3.84 (1H, dd, J = 11.4, 5.3 Hz, H-5"),
3.73 (6H, s, 3, 3-OCH3), 3.63 (1H, dd, J = 11.0, 5.3
Hz, H-9%, 3.54 (1H, dd, J = 11.0, 2.3 Hz, H-9"), 3.48
(1H, m, H-9), 3.45 (1H, m, H-4"), 3.28 (1H, m, H-3"),
3.19 (1H, dd, J = 13.2, 7.6 Hz, H-2"), 3.16 (1H, m,
H-5"), 2.62 (1H, m, H-7'), 2.58 (2H, m, H-7), 2.55
(1H, m, H-7"), 2.08 (1H, m, H-8"), 1.96 (1H, m, H-8);

BC-NMR (150 MHz, CD;0D) ¢: 148.8 (C-3"), 148.7
(C-3), 145.4 (C-4, 4", 134.0 (C-1, 133.8 (C-1), 122.8
(C-6), 122.7 (C-6), 115.7 (C-5, 5", 113.4 (C-2, 29,
105.3 (C-1"), 78.0 (C-3"), 75.1 (C-2"), 71.3 (C-4""),
70.8 (C-9), 67.0 (C-5"), 62.6 (C-9"), 56.2 (3-OCHs),
56.1 (3-OCHs), 44.0 (C-8"), 41.4 (C-8), 35.6 (C-7",
35.3 (C-7)o LA EHHE 5 SCHRIRE 1 HE A —H5126), it
K& T N (-)-secoisolariciresinol-9-O-B-D-
xylopyranoside.

&Y 8: wmETEREE (HED, 775N
C20H2406; HR-ESI-MS m/z 361.164 9 [M+H]".
'"H-NMR (600 MHz, CDs0OD) ¢: 6.73 (1H, d, J = 8.0
Hz, H-5), 6.67 (1H, d, J = 1.6 Hz, H-2), 6.63 (1H, s,
H-2"), 6.60 (1H, dd, J = 8.0, 1.6 Hz, H-6), 6.18 (1H, s,
H-5"), 3.79 (1H, m, H-7), 3.78 (3H, s, 3-OCHa), 3.75
(3H, s, 3-OCH3), 3.69 (1H, dd, J = 11.0, 4.8 Hz, H-9),
3.66 (2H, m, H-9", 3.39 (1H, dd, J = 11.0, 4.0 Hz,
H-9), 2.76 (2H, d, J = 7.7 Hz, H-7'), 1.99 (1H, m,
H-8", 1.76 (1H, dt, J = 10.1, 3.5 Hz, H-8); '*C-NMR
(150 MHz, CDs;0OD) d: 149.0 (C-3), 147.2 (C-3"),
145.8 (C-4), 145.2 (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"), 62.2 (C-9), 56.4
(3, 3-OCH3), 48.0 (C-7), 47.9 (C-8), 39.9 (C-8"), 33.5
(C-7") VA LEH 5o iRk IE T A — BT, Mgl
EW 8 )y (+)-FVE M FAM R .

&M 9: mETEREE (HED, 725Xy
C»sH3,010; HR-ESI-MS m/z 493.206 6 [M+H]'.
"H-NMR (600 MHz, CDsOD) ¢: 6.72 (1H, d, J = 8.0
Hz, H-5), 6.70 (1H, d, J = 1.7 Hz, H-2"), 6.63 (1H, s,
H-2), 6.57 (1H, dd, J= 8.0, 1.7 Hz, H-6"), 6.17 (1H, s,
H-5), 3.98 (1H, d, J = 7.6 Hz, H-1"), 3.79 (3H, s,
3-OCH3), 3.78 (3H, s, 3-OCH3), 3.76 (1H, m, H-5"),
3.75 (1H, m, H-7"), 3.72 (2H, m, H-9), 3.69 (1H, m,
H-9"), 3.59 (1H, dd, J = 10.3, 2.3 Hz, H-9'), 3.45 (1H,
m, H-4"), 3.23 (1H, t, J = 9.0 Hz, H-10"), 3.15 (1H,
dd, J = 8.7, 7.6 Hz, H-2"), 3.01 (1H, t, J = 11.2 Hz,
H-5"),2.86 (1H, dd, J=15.7, 11.3 Hz, H-7), 2.73 (1H,
dd, J = 15.7, 4.3 Hz, H-7), 1.97 (1H, m, H-8), 1.90
(1H, m, H-8"); '3C-NMR (150 MHz, CD;0OD) J: 148.8
(C-3), 147.2 (C-3"), 145.9 (C-4), 1452 (C-4"), 138.7
(C-6), 133.7 (C-1"), 129.2 (C-1), 123.2 (C-6"), 1174
(C-5), 116.0 (C-5", 114.2 (C-2", 112.3 (C-2), 104.7
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(C-1", 77.9 (C-3"), 74.8 (C-2"), 71.2 (C-4"), 70.3
(C-99, 67.0 (C-5"), 65.4 (C-9), 56.4 (3, 3-OCH3),
48.5 (C-7"), 45.5 (C-8"), 40.7 (C-8), 33.7 (C-7). LA L
ol 5 SCHRIRTE FE A — 328, WS e a9 N
ent-isolariciresinol-9-O-B-D-xylopyranoside.

& 10: HETEBEE (FED, 77X
A C25H32010; HR-ESI-MS m/z 493.207 0 [M+H]".
'"H-NMR (600 MHz, CDs;0OD) 4: 6.77 (1H, d, J = 1.8
Hz, H-2), 6.73 (1H, d, J = 8.0 Hz, H-6), 6.64 (1H, s,
H-2", 6.62 (1H, dd, J = 8.0, 1.8 Hz, H-5), 6.16 (1H, s,
H-5%, 4.05 (1H, m, H-9), 4.03 (1H, m, H-1"), 3.96
(1H, dd, J = 9.8, 2.5 Hz, H-9"), 3.80 (3H, s, 3-OCH3),
3.79 (3H, s, 3-OCH3), 3.79 (1H, m, H-5"), 3.74 (1H,
m, H-9), 3.70 (1H, m, H-9"), 3.45 (1H, m, H-4"), 3.27
(1H, m, H-7), 3.22 (1H, dd, J = 9.5, 3.3 Hz, H-3"),
3.19 (1H, m, H-5"), 3.10 (1H, t, J = 11.3 Hz, H-2"),
2.81 (2H, m, H-7", 2.06 (1H, m, H-8), 1.85 (1H, m,
H-8"); '3C-NMR (150 MHz, CDs;0D) 6: 148.9 (C-3"),
147.2 (C-3), 145.9 (C-4"), 145.2 (C-4), 138.6 (C-6),
134.3 (C-1), 129.1 (C-1"), 123.1 (C-6), 117.4 (C-5"),
116.1 (C-5), 114.3 (C-2), 112.4 (C-2"), 105.8 (C-1"),
77.9 (C-2"), 75.0 (C-3"), 71.3 (C-4"), 69.4 (C-9), 66.9
(C-99, 65.1 (C-5"), 56.4 (3-OCHs, 3-OCHzs), 47.9
(C-7), 45.9 (C-8), 39.6 (C-8"), 33.8 (C-7"). LA E¥i¥3
5Ok FE A 2, WE ST 10
schizandriside

Ew 1. mETEREE (FED, 77
A C20H2408; HR-ESI-MS m/z 393.154 8 [M+H]",
"H-NMR (600 MHz, CDsOD) ¢: 7.02 (1H, d, J= 1.6
Hz, H-2"), 6.93 (1H, d, J= 1.6 Hz, H-2), 6.78 (1H, dd,
J = 8.1, 1.6 Hz, H-5), 6.74 (1H, overlapped, H-6"),
6.73 (1H, overlapped, H-6), 6.72 (1H, overlapped,
H-5", 5.00 (1H, s, H-7), 3.86 (1H, d, /= 8.9 Hz, H-9),
3.84 (6H, s, 3, 3-OCHz3), 3.78 (1H, d, J = 11.4 Hz,
H-9", 3.68 (1H, d, /= 11.4 Hz, H-9"), 3.67 (1H, d, J =
8.9 Hz, H-9), 2.95 (1H, d, J = 13.8 Hz, H-7"), 2.89
(1H, d, J = 13.8 Hz, H-7'); 3C-NMR (150 MHz,
CD;0D) ¢: 148.6 (C-3, 3", 147.1 (C-4), 146.2 (C-4"),
131.2 (C-1), 130.2 (C-1"), 124.1 (C-6"), 121.7 (C-6),
115.7 (C-5), 115.4 (C-2, 5", 112.9 (C-2), 86.2 (C-7),
82.4 (C-8"), 82.1 (C-8), 74.8 (C-9), 64.4 (C-9), 56.4
(3-OCHj3, 3-OCH3), 40.1 (C-7"). VL ¥R 5 ikl
TERA 00, M EY) 11 NS RRaw

JEEE .

Ew 12: HEERREE (RED, 273X
A C20H2206; HR-ESI-MS m/z 359.149 2 [M+H]".
"H-NMR (600 MHz, CDsOD) §: 6.69 (1H, d, J = 8.0
Hz, H-5"), 6.67 (1H, d, J = 8.0 Hz, H-5"), 6.66 (1H, d,
J = 1.6 Hz, H-2"), 6.57 (1H, dd, J = 8.0, 1.6 Hz,
H-6"), 6.54 (1H, d, J= 1.4 Hz, H-2"), 6.49 (1H, dd, J =
8.0, 1.4 Hz, H-6"), 4.14 (1H, m, H-4), 3.90 (1H, m,
H-4), 3.78 (3H, s, 3"-OCHs), 3.76 (3H, s, 3-OCHz),
2.87 (1H, dd, J = 14.0, 5.4 Hz, H-6), 2.80 (1H, dd, J =
14.0, 7.0 Hz, H-6), 2.62 (1H, m, H-2), 2.51 (2H, m,
H-5), 2.47 (1H, m, H-3); *C-NMR (150 MHz,
CD3;0OD) o: 181.6 (C-1), 149.0 (C-3', 3"), 146.4
(C-4"), 146.2 (C-4"), 131.4 (C-1"), 130.8 (C-1"), 123.0
(C-6"), 122.2 (C-6"), 116.1 (C-5', 5"), 113.9 (C-2"),
113.2 (C-2), 729 (C-4), 56.3 (3', 3"-OCHa3), 47.7
(C-2),42.5 (C-3), 38.9 (C-5), 35.3 (C-6). VA L¥His
SCERARE FE A —FBY, WEENEGY) 12 NE UL
CE

& 13: HEERREE (RED, 273X
A C20H2,07; HR-ESI-MS m/z 375.143 6 [M+H]".
"H-NMR (600 MHz, CDs;OD) §: 6.85 (1H, d, J = 8.6
Hz, H-5"), 6.70 (2H, overlapped, H-2', 5", 6.69 (1H,
overlapped, H-2"), 6.68 (1H, overlapped, H-6"), 6.56
(1H, dd, J = 8.0, 1.7 Hz, H-6", 3.97 (2H, dd, J = 8.8,
3.1 Hz, H-4), 3.78 (3H, s, 4"-OCH3), 3.77 (3H, s,
3"-OCHz3), 3.11 (1H, d, J= 13.6 Hz, H-5), 2.85 (1H, d,
J =13.6 Hz, H-5), 2.79 (1H, dd, J = 13.6, 5.0 Hz,
H-6), 2.50 (1H, dd, J = 13.6, 9.5 Hz, H-6), 2.43 (1H,
m, H-3); BC-NMR (150 MHz, CDs;OD) 4: 180.6
(C-1), 150.5 (C-4"), 149.1 (C-3"), 148.8 (C-4"), 146.7
(C-3", 133.4 (C-1"), 128.2 (C-1"), 124.1 (C-6"), 122.2
(C-6"), 116.1 (C-5", 114.9 (C-2"), 113.8 (C-5"), 113.2
(C-2"), 77.4 (C-2), 71.8 (C-4), 56.5 (4"-OCH3), 56.4
(3"-OCHa), 44.5 (C-3), 41.9 (C-5), 32.2 (C-6). LA %K
P 5OCERIROE I AR — B, HUEEAEY 13 N
2-hydroxy-2-(3',4'"-dihydroxyphenyl)methyl-3-(3",4"-
dimethoxyphenyl)methyl-y-butyrolactone .

WwaEY 14: HOTLEREE (FED, 773K
A C26H32012; HR-ESI-MS m/z 537.196 6 [M+H]"»
"H-NMR (600 MHz, CD;0D) é: 7.06 (1H, d, J = 8.2
Hz, H-5"), 6.75 (1H, brs, H-2), 6.71 (1H, overlapped,

H-2"), 6.69 (1H, overlapped, H-5), 6.68 (1H,
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overlapped, H-6), 6.59 (1H, brd, J = 8.2 Hz, H-6),
4.84 (1H, overlapped, H-1"), 3.98 (2H, d, J = 8.3 Hz,
H-9%, 3.84 (1H, m, H-6"), 3.81 (3H, s, 3-OCH3), 3.79
(3H, s, 3-OCH3), 3.67 (1H, m, H-6"), 3.45 (2H, m,
H-2", 5"), 3.38 (2H, m, H-3", 4"), 3.14 (1H, 4, J =
13.6 Hz, H-7), 2.88 (1H, d, /= 7.7 Hz, H-7), 2.77 (1H,
dd, J = 13.7, 5.1 Hz, H-7"), 2.48 (1H, m, H-7"), 2.41
(1H, m, H-8"); 3C-NMR (150 MHz, CDs0D) ¢: 180.4
(C-9), 150.6 (C-3), 149.0 (C-4"), 147.1 (C-4), 146.1
(C-39, 131.9 (C-1%, 131.7 (C-1), 124.1 (C-6), 122.4
(C-6", 117.8 (C-5), 116.3 (C-5", 115.9 (C-2), 113.6
(C-29, 102.8 (C-1"), 78.2 (C-5"), 77.8 (C-3"), 77.3
(C-8), 749 (C-2"), 71.8 (C-99, 71.3 (C-4"), 62.4
(C-6"), 56.8 (3-OCH3), 56.4 (3-OCHz3), 44.6 (C-8'),
41.8 (C-7),32.2 (C-7). LA EH¥E 5 SRR IE JE A —
B3, M EY) 14 NERBAH .

&Y 15 weToEREE (FEE, 707
A C27H34012; HR-ESI-MS m/z 551.212 6 [M+H]*.
"H-NMR (600 MHz, CDs0OD) ¢: 7.07 (1H, d, J = 8.3
Hz, H-5", 6.86 (1H, d, J= 8.0 Hz, H-5), 6.78 (1H, brs,
H-2), 6.71 (1H, overlapped, H-6), 6.69 (1H,
overlapped, H-2"), 6.68 (1H, overlapped, H-6"), 4.84
(1H, overlapped, H-1"), 3.98 (2H, d, J = 8.3 Hz, H-9),
3.84 (1H, m, H-6"), 3.79 (9H, s, 3, 4, 3'-OCH3), 3.67
(1H, m, H-6"), 3.46 (1H, m, H-5"), 3.44 (1H, m,
H-2"), 3.37 (2H, m, H-3", 4"), 3.14 (1H, d, J = 13.6
Hz, H-7", 2.89 (1H, d, J = 13.6 Hz, H-7), 2.79 (1H,
dd, J=13.8, 5.1 Hz, H-7), 2.51 (1H, dd, J = 13.8, 9.7
Hz, H-7), 2.43 (1H, m, H-8); '*C-NMR (150 MHz,
CDs0D) ¢: 180.4 (C-9), 150.6 (C-4, 4"), 149.2 (C-3),
147.2 (C-3"), 133.3 (C-1), 131.7 (C-1"), 124.1 (C-6"),
122.2 (C-6), 117.8 (C-5"), 115.9 (C-2"), 113.9 (C-2),
113.2 (C-5), 102.8 (C-1"), 78.2 (C-5"), 77.8 (C-3"),
77.3 (C-8"), 74.9 (C-2"), 71.8 (C-9), 71.3 (C-4"), 62.5
(C-6"), 56.8 (3-OCHs), 56.6 (3-OCH3), 56.5
(4-OCHj3), 44.6 (C-8), 41.8 (C-7", 32.2 (C-7). LA %k
P 5 SRR B A — B0, MUE G 15 %%
A

&Y 16 wEEREAE (HEE), 727K
A C27H34011; HR-ESI-MS m/z 535.217 6 [M+H]".
"H-NMR (600 MHz, CDs0D) ¢: 7.05 (1H, d, J = 8.2
Hz, H-5), 6.81 (1H, d, J = 8.6 Hz, H-5"), 6.74 (1H, d,
J=1.7 Hz, H-2), 6.64 (1H, dd, J = 8.2, 1.7 Hz, H-6),

6.58 (1H, overlapped, H-2’, 6", 4.85 (1H, d, J = 7.4
Hz, H-1"), 4.17 (1H, dd, J = 8.8, 7.7 Hz, H-9’), 3.92
(1H, dd, J = 8.8, 8.0 Hz, H-9'), 3.85 (1H, d, J = 12.0
Hz, H-6"), 3.78 (6H, s, 3', 4-OCHs), 3.74 (3H, s,
3-OCHs), 3.68 (1H, m, H-6"), 3.48 (1H, m, H-5"),
3.45 (1H, m, H-2"), 3.40 (2H, m, H-3", 4", 2.90 (1H,
dd, J=14.0, 5.3 Hz, H-7'), 2.81 (1H, dd, J = 14.0, 7.4
Hz, H-7"), 2.67 (1H, m, H-8"), 2.56 (1H, m, H-7), 2.54
(1H, brs, H-7), 2.49 (1H, m, H-8); 3C-NMR (150
MHz, CD;0D) §: 181.3 (C-9), 150.6 (C-3), 150.4
(C-3"), 149.1 (C-4"), 146.8 (C-4), 134.2 (C-1), 132.7
(C-17), 123.0 (C-6), 122.1 (C-6"), 117.8 (C-5), 114.8
(C-2), 113.6 (C-2'), 113.0 (C-5"), 102.9 (C-1"), 78.1
(C-5"), 77.8 (C-3"), 74.9 (C-2"), 72.9 (C-9", 71.3
(C-4"), 62.5 (C-6"), 56.7 (3-OCH3), 56.5 (3'-OCH3),
56.4 (4-OCHs), 47.6 (C-8), 42.5 (C-8"), 38.9 (C-7'),
354 (C-7). VA EEHE 5 SOl iE Fa AR — 2035, i
TEE) 16 N 3ETH .

&Y 17 HETEREE (FED, 7213
N C0H2407; HR-ESI-MS m/z 377.159 9 [M+H]*.
'H-NMR (600 MHz, CD;OD) §: 7.02 2H, d, J = 1.7
Hz, H-2, 2", 6.86 (2H, dd, J = 8.0, 1.7 Hz, H-6, 6),
6.78 (2H, d, J= 8.0 Hz, H-5, 5", 4.92 (2H, d, J=8.5
Hz, H-7, 7', 3.87 (6H, s, 3, 3-OCH3), 3.69 (2H, dd,
J =113, 3.4 Hz, H-9, 9'), 3.60 (2H, dd, J = 11.3, 5.2
Hz, H-9, 9'), 2.31 (2H, m, H-8, 8’); '3C-NMR (150
MHz, CD;OD) 6: 149.1 (C-3, 3%, 147.4 (C-4, 4'),
134.9 (C-1, 1), 120.5 (C-6, 6'), 116.0 (C-5, 5"), 111.2
(C-2,2"), 84.4 (C-7, 7", 61.8 (C-9, 9%, 56.4 (3-OCHj,
3-OCHs), 55.4 (C-8, 8'). VL% 5 kg S A
— 30, WA 17 N(+)-neo-olivil

ey 18: W REE (FED, 21X
A C26H32011;5 HR-ESI-MS m/z 521.201 6 [M+H]".
'H-NMR (600 MHz, CD;OD) §: 7.05 (1H, d, J = 8.2
Hz, H-5), 6.74 (1H, brs, H-2"), 6.68 (1H, d, J = 7.9
Hz, H-5), 6.65 (1H, brd, J = 8.2 Hz, H-6), 6.56 (1H,
brs, H-2), 6.49 (1H, brd, J = 7.9 Hz, H-6), 4.85 (1H, d,
J = 6.9 Hz, H-1"), 4.16 (1H, m, H-9), 3.91 (1H, m,
H-9), 3.85 (1H, brd, J = 12.0 Hz, H-6"), 3.79 (3H, s,
3-OCHj3), 3.76 (3H, s, 3-OCH3), 3.68 (1H, m, H-6"),
3.49 (1H, m, H-2"), 3.46 (1H, m, H-3"), 3.39 (2H, m,
H-4" 5", 2.88 (1H, dd, J = 13.9, 5.3 Hz, H-7"), 2.82
(1H, dd, J = 13.9, 7.0 Hz, H-7), 2.66 (1H, m, H-8"),
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2.52 (2H, m, H-7), 2.46 (1H, m, H-8); '3C-NMR (150
MHz, CD3;0D) ¢: 181.4 (C-9'), 150.6 (C-3"), 149.0
(C-3), 146.8 (C-4"), 146.2 (C-4), 134.2 (C-1", 131.3
(C-1), 123.0 (C-6", 122.2 (C-6), 117.8 (C-5"), 116.2
(C-5), 114.8 (C-29, 113.3 (C-2), 102.8 (C-1"), 78.1
(C-5"), 77.8 (C-3"), 749 (C-2"), 729 (C-9), 71.3
(C-4"), 62.4 (C-6"), 56.7 (3-OCHz3), 56.4 (3-OCHz),
47.6 (C-8"), 42.6 (C-8), 38.9 (C-7), 35.3 (C-7"). LAL
Bl 5 3CHRIR BT A — BT, MO et &Y 18
matairesinol 4’-O-B-D-glucopyranoside.

WwaEY 19 HELEREE (FED, 707X
A C2sH38012; HR-ESI-MS m/z 581.243 7 [M+H]".
'H-NMR (600 MHz, CD;0OD) d: 6.91 (1H, s, H-11),
6.54 (1H, s, H-4), 5.09 (1H, d, J = 7.4 Hz, H-1"), 3.89
(3H, s, 13-OCH3), 3.88 (1H, m, H-6", 3.83 (3H, s,
2-OCH3), 3.69 (1H, dd, J = 12.1, 6.0 Hz, H-6"), 3.52
(1H, m, H-2"), 3.51 (1H, m, H-3"), 3.49 (1H, m, H-5"),
3.46 (3H, s, 1-OCH3), 3.44 (3H, s, 14-OCHz3), 3.39
(1H, m, H-4"), 2.77 (1H, dd, J = 14.3, 2.0 Hz, H-6),
2.58 (1H, d, J = 13.6 Hz, H-9), 2.38 (1H, d, J = 13.6
Hz, H-9), 2.27 (1H, dd, J = 14.3, 8.4 Hz, H-6), 1.19
(3H, s, H-18), 1.78 (1H, m, H-7), 0.80 (3H, d, J= 7.1
Hz, H-17); BC-NMR (150 MHz, CD;OD) §: 152.7
(C-14), 152.5 (C-1), 150.8 (C-12), 150.5 (C-3), 142.0
(C-13), 140.2 (C-2), 136.2 (C-10), 135.3 (C-5), 126.7
(C-15), 122.8 (C-16), 116.1 (C-11), 115.5 (C-4), 102.2
(C-1"), 78.1 (C-3%, 5", 75.1 (C-2%, 73.7 (C-8), 71.5
(C-4", 62.7 (C-6", 61.9 (13-OCH3), 61.2 (2-OCH3),
61.0 (1-OCH3), 60.8 (14-OCH3), 42.6 (C-9), 42.2
(C-7), 35.9 (C-6), 29.6 (C-18), 16.3 (C-17). PL_L¥Hs
IR IE A —FCS, B aY 19 Oy 3,7-
dihydroxy-1,2,13,14-tetramethoxydibenzo cyclooctadiene
12-0O-B-D-glucopyranoside.

Y 20: MO EREE (FED, 273K
A C29H2809; HR-ESI-MS m/z 521.181 0 [M+H]".
"H-NMR (600 MHz, CDCI3) d: 7.50 (2H, m, H-3", 7),
7.48 (1H, m, H-5"), 7.32 (2H, m, H-4’, 6"), 6.76 (1H, s,
H-4), 6.54 (1H, s, H-11), 6.00 (1H, d, J = 1.3 Hz,
-OCH,0-), 5.98 (1H, d, J = 1.3 Hz, -OCH»0-), 5.74
(1H, d, J = 1.5 Hz, -OCH»0-), 5.70 (1H, s, H-6), 5.58
(1H, d, J = 1.5 Hz, -OCH;0-), 3.80 (3H, s, 14-OCH3),
3.35 (3H, s, 1-OCH3), 2.39 (1H, dd, J = 14.0, 10.0 Hz,
H-9), 2.21 (1H, d, J = 14.0 Hz, H-9), 2.09 (1H, m,

H-8), 1.36 (3H, s, H-18), 1.17 (3H, d, J = 7.1 Hz,
H-17); 'BC-NMR (150 MHz, CDCl3) 6: 164.6 (C-1),
148.8 (C-12), 148.0 (C-3), 141.5 (C-1), 140.1 (C-14),
136.8 (C-2), 135.3 (C-15), 133.8 (C-13), 132.8 (C-2"),
129.4 (C-3', 5', 7", 129.1 (C-16), 127.8 (C-4', 6),
121.4 (C-10), 120.5 (C-5), 105.9 (C-11), 102.4 (C-4),
101.3 (-OCH;0-), 100.3 (-OCH;0-), 84.8 (C-6), 72.2
(C-7), 59.6 (1-OCH3), 58.6 (14-OCH3), 42.6 (C-8),
36.3 (C-9), 28.2 (C-18), 18.8 (C-17). LA % 5 ik
TRAEHEA— ), W E A 20 TR TEE D.

eE 21 R RREE (RED, 273
A C27H3,010; HR-ESI-MS m/z 517.206 9 [M+H]".
'H-NMR (600 MHz, CD;OD) 4: 7.02 (1H, s, H-2),
6.82 (1H, overlapped, H-6), 6.80 (1H, s, H-2"), 6.72
(1H, dd, J = 8.0, 1.6 Hz, H-5), 6.69 (1H, overlapped,
H-6"), 6.67 (1H, overlapped, H-2"), 6.64 (1H,
overlapped, H-5", 6.62 (1H, overlapped, H-5"), 6.56
(1H, d, J = 8.1 Hz, H-6"), 494 (1H, d, J = 5.3 Hz,
H-7", 4.80 (1H, d, J = 5.5 Hz, H-7), 429 (1H, m,
H-8), 3.83 (1H, m, H-9'), 3.82 (1H, m, H-9"), 3.81
(3H, s, 3-OCH3), 3.74 (1H, m, H-9), 3.72 (3H, d, J =
3.8 Hz, 3-OCH3), 3.68 (1H, m, H-9), 3.63 (3H, s,
3"-OCHs), 2.88 (1H, m, H-8"); '*C-NMR (150 MHz,
CDs;0D) d: 151.3 (C-3"), 148.7 (C-3), 148.4 (C-3"),
148.0 (C-4"), 146.9 (C-4), 146.2 (C-4"), 139.3 (C-1"),
134.2 (C-1), 132.0 (C-1"), 123.2 (C-6"), 120.9 (C-6),
120.2 (C-2%, 118.3 (C-5), 115.7 (C-5", 115.6 (C-2"),
114.6 (C-5"), 112.4 (C-6"), 111.8 (C-2), 86.2 (C-8),
75.1 (C-7), 74.0 (C-7"), 64.4 (C-9", 62.1 (C-9), 56.6
(C-8"), 56.4 (3-OCH3), 56.3 (3', 3"-OCH3). DL E¥¥E
5k B AR — 0, B E Y 21
leptolepisol D,

ey 22: HOLEREE (FED, 77K
A C30H36010; HR-ESI-MS m/z 557.238 6 [M+H]"»
"H-NMR (600 MHz, CDs;OD) é: 7.01 (1H, d, J= 1.5
Hz, H-2), 6.96 (1H, d, J = 1.7 Hz, H-2'), 6.91 (1H, d,
J = 8.3 Hz, H-5"), 6.86 (1H, overlapped, H-6"), 6.83
(1H, overlapped, H-6), 6.74 (2H, overlapped, H-2",
6"), 6.73 (1H, overlapped, H-5), 5.52 (1H, d, J = 5.9
Hz, H-7"), 4.83 (1H, d, J= 5.8 Hz, H-7), 4.38 (1H, m,
H-8), 3.87 (3H, s, 3-OMe), 3.81 (2H, m, H-9"), 3.79
(3H, s, 3"-MeO), 3.77 (2H, m, H-9"), 3.76 (3H, s,
3-MeO), 3.58 (2H, t, J = 6.5 Hz, H-9), 3.45 (1H, m,
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H-8'), 2.64 (2H, t, J= 7.5 Hz, H-7"), 1.83 (2H, q, J =
7.8 Hz, H-8"); 3C-NMR (150 MHz, CDsOD) &: 151.9
(C-3"), 148.9 (C-4'), 148.6 (C-3), 147.5 (C-4"), 147.0
(C-4), 145.2 (C-3"), 137.5 (C-17), 137.0 (C-1"), 134.0
(C-1), 129.7 (C-5"), 121.1 (C-6), 119.3 (C-6"), 118.9
(C-5%, 117.9 (C-6"), 115.6 (C-5), 114.1 (C-2"), 111.8
(C-2), 111.1 (C-2"), 88.6 (C-7), 86.2 (C-8), 74.1 (C-7),
65.0 (C-9, 622 (C-9, 9"), 56.7 (3-MeO), 56.4
(3-MeO), 56.3 (3"-MeO), 55.5 (C-8'), 35.8 (C-8"),
32.9 (C-7". VALHdE 5 CBIRE I A — 4, i
HEEY 22 9 xanthiumnolic C.

&Y 23 BEOTEREE (FED, 513X
A C1oH1502; HR-ESI-MS m/z 171.138 2 [M+H]",
IH-NMR (600 MHz, CD;0D) &: 5.55 (1H, d, J = 4.9
Hz, H-2), 3.95 (1H, brs, H-6), 2.10 (1H, m, H-3), 1.95
(1H, d, J = 13.5 Hz, H-3), 1.77 (2H, overlapped, H-5),
1.75 (3H, s, H-7), 1.36 (1H, m, H-4), 1.15 (6H, s, H-9,
10); '3C-NMR (150 MHz, CD:OD) &: 135.4 (C-1),
126.2 (C-2), 72.8 (C-8), 69.2 (C-6), 39.8 (C-4), 34.2
(C-5), 28.0 (C-3), 27.1 (C-9), 26.9 (C-10), 21.1 (C-7).
DL 3 5 SO R T A — BB, W e &) 23
R - AT o

&Y 24: FETEREER (FED, 21X
N Ci16H2607; HR-ESI-MS m/z 331.175 5 [M+H]".
'H-NMR (600 MHz, CDsOD) &: 6.87 (1H, d, J= 5.6
Hz, H-2), 4.45 (1H, d, J= 7.7 Hz, H-1"), 3.78 (1H, dd,
J=119, 1.6 Hz, H-6"), 3.62 (1H, dd, J=11.9, 5.6 Hz,
H-6"), 3.34 (1H, m, H-5", 3.26 (1H, m, H-4", 3.20
(1H, m, H-3"), 3.13 (1H, m, H-2'), 2.67 (1H, m, H-6),
2.47 (1H, m, H-3), 2.32 (1H, m, H-3, 6), 2.19 (1H, m,
H-4), 1.72 3H, s, H-10), 1.28 (3H, s, H-8), 1.24 (3H,
s, H-9); 13C-NMR (150 MHz, CD;0D) 6: 203.5 (C-7),
148.2 (C-2), 135.8 (C-1), 98.5 (C-1%, 79.3 (C-5), 78.3
(C-5", 77.6 (C-3"), 75.2 (C-2"), 71.7 (C-4"), 62.8
(C-6"), 46.7 (C-4), 40.4 (C-6), 28.6 (C-3), 24.8 (C-8),
23.5(C-9), 15.6 (C-10). LA_%0 ¥ 5 STk Hiis ) 3 A
— 842, S e A 24 Y magnoliater-penoid Co

&Y 25. wEOJEREE (FED, 1
A C16H2807; HR-ESI-MS m/z 333.190 5 [M+H]".
"H-NMR (600 MHz, CDs0D) &: 4.26 (1H, d, J = 7.7
Hz, H-1"), 3.62 (1H, dd, J = 10.0, 2.4 Hz, H-2), 3.85
(1H, brd, J = 11.6 Hz, H-6"), 3.66 (1H, dd, J = 11.6,
5.7 Hz, H-6'), 3.33 (1H, m, H-5"), 3.28 (1H, m, H-4),

3.24 (1H, m, H-3", 3.22 (1H, m, H-2", 2.18 (1H, m,
H-3, 6), 2.04 (1H, m), 1.98 (1H, m, H-5), 1.72 (2H, m,
H-3, 6), 1.50 (1H, m, H-5), 1.47 (1H, m, H-4), 1.40
(1H, m), 1.30 (3H, s, H-10), 1.24 (3H, s, H-9), 1.13
(3H, s, H-7); BC-NMR (150 MHz, CD;0D) ¢: 106.1
(C-17),79.5 (C-2), 77.9 (C-5, 77.7 (C-3"), 75.9 (C-2",
75.6 (C-8), 74.2 (C-1), 71.8 (C-4'), 62.9 (C-6"), 34.8
(C-4), 34.7 (C-3), 30.6 (C-10), 29.3 (C-9), 28.3 (C-6),
23.1 (C-7), 22.8 (C-5)o LA EH ¥ 5 SOkl He A —
), MU E A 25 9(18,28,4R)-2-hydroxy-1,8-
cineole-B-D-glucopyranoside .

EY 26 O EREAE (FEE, 701X
N C16H2605; HR-ESI-MS m/z 347.169 8 [M+H]".
'H-NMR (600 MHz, CsDsN) d: 4.80 (1H, d, J = 7.8
Hz, H-1'), 4.57 (1H, brd, J = 8.4 Hz, H-6), 4.52 (1H,
brd, J = 11.7 Hz, H-6"), 4.36 (1H, dd, J=11.7, 5.2 Hz,
H-6"), 4.14~4.19 (2H, m, H-3', 4", 3.91 (1H, m,
H-5", 3.83 (1H, m, H-2'), 2.43 (1H, m, H-5), 2.30
(1H, dd, J = 17.9, 3.2 Hz, H-3), 2.06 (1H, brd, J =
17.9 Hz, H-3), 1.96 (1H, m, H-4), 1.80 (1H, brd, J =
13.3 Hz, H-5), 1.12 (3H, s, H-10), 0.79 (3H, s, H-9),
0.69 (3H, s, H-8); 3C-NMR (150 MHz, CsDsN) o:
215.0 (C-2), 103.8 (C-1"), 82.5 (C-6), 78.9 (C-3"), 78.8
(C-5"), 74.9 (C-27), 71.8 (C-4"), 63.2 (C-6"), 62.9 (C-1),
48.7 (C-7), 43.5 (C-3), 42.2 (C-4), 36.1 (C-5), 20.5
(C-8),20.3 (C-9), 8.4 (C-10). LA_- % ¥ 15 SRR B 3
A—FE, HMEENLEY 26 H(1S4R,6R)-6-
hydroxybornan-2-one 6-O-3-D-glucopyranoside.

WEw 27. HETEREE (B, 77X
A Ci16H260s; HR-ESI-MS m/z 347.169 8 [M+H]",
'H-NMR (600 MHz, CD;0D) 6: 4.70 (1H, m, H-5),
425 (1H, d, J=7.8 Hz, H-1"), 3.86 (1H, brd, J = 11.3
Hz, H-6"), 3.64 (1H, dd, J = 11.3, 5.3 Hz, H-6"), 3.32
(1H, m, H-2'), 3.25 (1H, m, H-4"), 3.24 (1H, m, H-3"),
3.13 (1H, dd, J = 9.1, 8.0 Hz, H-5'), 2.77 (1H, d, J =
18.7 Hz, H-3), 2.40 (1H, t, J = 4.4 Hz, H-4), 2.21 (1H,
dd, J = 14.6, 9.8 Hz, H-6), 2.15 (1H, dd, J = 18.7, 4.0
Hz, H-3), 1.37 (1H, dd, J = 14.6, 3.7 Hz, H-6), 1.03
(3H, s, H-8), 0.85 (3H, s, H-10), 0.83 (3H, s, H-9);
3C-NMR (150 MHz, CD;0D) ¢: 221.4 (C-2), 102.8
(C-17),78.1 (C-5"), 78.0 (C-3"), 76.8 (C-2), 75.1 (C-5),
71.6 (C-4"), 62.8 (C-6"), 59.7 (C-1), 48.1 (C-4), 47.2
(C-7), 40.1 (C-6), 36.1 (C-3), 20.5 (C-9), 19.5 (C-8),
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9.5 (C-10). LA HUR 5 STk RE R A — 34, #ss
TEWNEY) 27 N (1R4R,55)-5-endo-hydroxycamphor
5-0-B-D-glucopyranoside.

&Yy 28: wEERE A (FEE), 725X
A Ci1sH2,011S; HR-ESI-MS m/z 447.095 5 [M+H]"
'"H-NMR (600 MHz, CD;0D) J: 7.29 (1H, brs, H-3),
5.93 (1H, brs, H-1), 5.73 (1H, brs, H-7), 5.56 (1H, brd,
J = 6.4 Hz, H-6), 4.90 (1H, overlapped, H-10), 4.81
(1H, overlapped, H-10), 4.67 (1H, d, J= 7.9 Hz, H-1"),
391 (1H, brd, J = 11.6 Hz, H-6"), 3.68 (l1H,
overlapped, H-6"), 3.66 (1H, m, H-5), 3.38 (1H, m,
H-3"), 3.35 (1H, m, H-5"), 3.31 (1H, overlapped, H-9),
3.27 (1H, m, H-4"), 3.18 (1H, m, H-2"), 2.34 (3H, s,
H-13); 3C-NMR (150 MHz, CD;0D) 6: 172.7 (C-11),
172.5 (C-12), 150.3 (C-3), 143.8 (C-8), 129.5 (C-7),
106.1 (C-4), 100.0 (C-1"), 93.2 (C-1), 86.2 (C-6), 78.3
(C-59, 779 (C-3"), 74.6 (C-2), 71.5 (C-4"), 64.3
(C-10), 62.7 (C-6", 452 (C-9), 37.5 (C-5), 13.6
(C-13). DA b¥¥s 5 SOk S A — e, s e
WEY) 28 NG -

&Y 29: s ToERE A (FEE, 77
A C1oH26012S; HR-ESI-MS m/z 479.121 5 [M+H]",
"H-NMR (600 MHz, CDs0D) ¢: 7.65 (1H, d, J = 1.1
Hz, H-3), 6.02 (1H, d, J = 1.4 Hz, H-7), 5.09 (1H, d,
J=14.7 Hz, H-10), 5.05(1H, d, /= 9.0 Hz, H-1), 4.94
(1H, d, J = 14.7 Hz, H-10), 4.80 (1H, dd, /= 5.8, 1.9
Hz, H-6), 4.71 (1H, d, J= 7.9 Hz, H-1), 3.85 (1H, m,
H-6", 3.73 (3H, s, H-14), 3.63 (1H, dd, J =119, 5.8
Hz, H-6), 3.38 (1H, m, H-3"), 3.36 (1H, m, H-5"), 3.26
(1H, m, H-4"), 3.25 (1H, m, H-2"), 3.03 (1H, ddd, J =
7.4, 74, 1.3 Hz, H-5), 2.62 (1H, t, J = 8.3 Hz, H-9),
2.34 (3H, s, H-13); '3C-NMR (150 MHz, CD;OD) 6:
172.9 (C-11), 169.3 (C-12), 155.4 (C-3), 145.5 (C-8),
132.4 (C-7), 108.1 (C-4), 101.3 (C-1), 100.7 (C-1),
78.6 (C-5"), 77.9 (C-3"), 75.3 (C-6), 74.9 (C-2"), 71.6
(C-4", 66.2 (C-10), 63.0 (C-6"), 51.8 (C-14), 46.2
(C-9), 42.4 (C-5), 13.5 (C-13). LA #3555 ClikdRiE
PIFEAR—E], M) 29 4 paediatrics acid
methyl ester.

&Y 30. wEEREE (HEE, 727K
A CoH1904; HR-ESI-MS m/z 183.065 3 [M+H]",
'"H-NMR (600 MHz, CD3;0OD), f 1 HAMfES o
7.41 (1H, overlapped, H-6), 7.39 (1H, overlapped,

H-2), 6.79 (1H, d, J = 8.1 Hz, H-5), 428 (2H, q, J =
7.1 Hz, H-8), 1.34 (3H, t, J= 7.1 Hz, H-9); '3C-NMR
(150 MHz, CD;0D) J: 168.4 (C-7), 151.6 (C-3), 146.1
(C-4), 123.5 (C-6), 122.9 (C-1), 117.4 (C-5), 115.8
(C-2), 61.6 (C-8), 14.6 (C-9). LA_ % ¥ 5 sk iE 3
AR—FH), W% w2 A 30 A 3-ethoxy-4-hydroxy-
benzoic acid.

&Y 31 wJoEREE (FED, 755X
N CoH100s; HR-ESI-MS m/z 199.060 2 [M+H]".
'H-NMR (600 MHz, CD;0D) é: 7.04 (2H, s, H-2, 6),
425 (2H, q, J= 7.1 Hz, H-8), 1.32 (3H, t, J= 7.1 Hz,
H-9); *C-NMR (150 MHz, CD;OD) d: 168.6 (C-7),
146.4 (C-3, 5), 139.6 (C-4), 121.7 (C-1), 110.0 (C-2,
6), 61.7 (C-8), 14.6 (C-9). LA % # 5 3C kR 1B FEA
—H, WS EEY) 31 NIRRT IR LB,

&Y 32 mOIEREE (PR, 71K
N C13His0¢; HR-ESI-MS m/z 271.117 3 [M+H]*.
'H-NMR (600 MHz, CD;OD) §: 7.41 2H, d, J = 7.3
Hz, H-2, 6), 7.31 (2H, t, J= 7.3 Hz, H-3, 5), 7.26 (1H,
t, J = 7.3 Hz, H-4), 492 (1H, d, J = 11.8 Hz, H-7),
4.66 (1H, d, J = 11.8 Hz, H-7), 4.34 (1H, d, J=7.7 Hz,
H-1"), 3.89 (1H, dd, J=11.9, 2.1 Hz, H-6"), 3.67 (1H,
dd, J = 11.9, 5.7 Hz, H-6"), 3.33 (1H, m, H-5"), 3.28
(1H, m, H-4", 3.26 (1H, m, H-3"), 3.23 (1H, m, H-2");
BC-NMR (150 MHz, CDs;OD) §: 139.1 (C-1), 129.3
(C-3, 5), 129.2 (C-2, 6), 128.7 (C-4), 103.3 (C-1"),
78.1 (C-3%, 78.0 (C-5%, 75.1 (C-2%, 71.7 (C-7, 4",
62.8 (C-6). LA B 5 SCIRIRE F A — 300, Hk
E LB 32 O benzyl B-D-glucopyranoside .

&Y 33 HEOTEREE (FE, 77X
A C14H200s; HR-ESI-MS m/z 317.123 3 [M+H]"
'H-NMR (600 MHz, CD;0D) J: 6.85 (1H, d, J = 8.7
Hz, H-3), 6.81 (1H, brs, H-6), 6.66 (1H, brd, J = 8.7
Hz, H-2), 4.77 (1H, d, J = 7.0 Hz, H-1'), 3.80 (3H, s,
4-OCHs), 3.77 (3H, s, 5-OCH3); *C-NMR (150 MHz,
CD;0D) 6: 154.0 (C-1), 151.1 (C-5), 146.0 (C-4),
113.9 (C-3), 109.3 (C-2), 104.1 (C-6), 103.5 (C-1"),
78.2 (C-57), 78.0 (C-3"), 75.0 (C-2"), 71.6 (C-4"), 62.6
(C-6"), 57.1 (4-OCH3), 56.4 (5-OCH3). LA E%¥E 5
PR IE A — B, WS ENEY 33 N 34-
dimethoxyphenyl-B-D-glucopyranoside.

EY 34 BOTEREE (FED, 71K
N CisH20s; HR-ESI-MS m/z 329.123 3 [M+H]*,
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IH-NMR (600 MHz, CD;OD) ¢: 7.64 (1H, dd, J = 8.5,
2.0 Hz, H-6), 7.57 (1H, d, J = 2.0 Hz, H-2), 7.22 (1H,
d, J = 8.5 Hz, H-5), 5.03 (1H, d, J = 7.6 Hz, H-1'),
3.90 (3H, s, 3-OCH3), 3.88 (1H, dd, J = 12.2, 2.3 Hz,
H-6'), 3.69 (1H, dd, J = 12.2, 5.7 Hz, H-6"), 3.53 (1H,
m, H-5'), 3.48 (1H, m, H-4", 3.46 (1H, m, H-3"), 3.40
(1H, m, H-2", 2.56 (3H, s, H-8); *C-NMR (150 MHz,
CD;0D) ¢: 199.4 (C-7), 152.5 (C-4), 150.6 (C-3),
132.9 (C-1), 1244 (C-6), 116.2 (C-5), 112.4 (C-2),
101.8 (C-17), 78.4 (C-3"), 77.9 (C-5"), 74.7 (C-2"), 71.2
(C-4"), 62.4 (C-6"), 56.6 (3-OCH3), 26.4 (C-8). PL L%
5 SRR IE T AR — Y, WS E LAY 34 REL
FATHEH o

&Y 35 e REE (FED, 755X
4 CisH1406; HR-ESI-MS m/z 291.086 6 [M+H]".
'H-NMR (600 MHz, CD;0D) §: 6.97 (1H, d, J = 1.7
Hz, H-2), 6.78 (1H, dd, J = 8.2, 1.7 Hz, H-6"), 6.75
(1H, d, J = 8.2 Hz, H-5"), 5.93 (1H, d, J = 2.2 Hz,
H-8), 5.91 (1H, d, J = 2.2 Hz, H-6), 4.80 (1H, s, H-2),
4.17 (1H, brs, H-3), 2.85 (1H, dd, J = 16.7, 4.6 Hz,
H-4),2.73 (1H, dd, J = 16.7, 2.8 Hz, H-4); '3C-NMR
(150 MHz, CD;0D) d: 158.0 (C-7), 157.6 (C-5), 157.4
(C-9), 145.9 (C-4'), 145.8 (C-3%, 132.3 (C-1"), 119.4
(C-6", 115.9 (C-2", 115.3 (C-5"), 100.1 (C-10), 96.4
(C-6), 95.9 (C-8), 79.9 (C-2), 67.5 (C-3), 29.2 (C-4).
DA b 25085 5 SRR AR — 2053, MU e A 35
NRILK

&Y 36 EToEMEE (FED, 757X
N CaoH20011; HR-ESI-MS m/z 437.107 5 [M+H]*.
'H-NMR (600 MHz, CD;0D) 6: 6.98 (1H, brs, H-2"),
6.82 (1H, dd, J = 8.2, 1.4 Hz, H-6"), 6.72 (1H, d, J =
8.2 Hz, H-5"), 5.92 (1H, brs, H-8), 5.89 (1H, d, J=1.6
Hz, H-6), 5.42 (1H, d, J = 2.7 Hz, H-2), 4.54 (1H, d,
J=2.7Hz, H-3), 4.53 (1H, d, J = 7.0 Hz, H-1"), 3.66
(1H, dd, J = 11.6, 5.0 Hz, H-5"), 3.41 (1H, m, H-4"),
3.28 (1H, m, H-3"), 3.18 (I1H, dd, J = 8.6, 7.0 Hz,
H-2"), 3.10 (1H, dd, J = 11.6, 9.2 Hz, H-5");
13C-NMR (150 MHz, CD;0OD) ¢: 194.4 (C-4), 168.8
(C-7), 165.9 (C-5), 164.2 (C-9), 146.5 (C-4"), 145.9
(C-3"), 128.4 (C-1"), 120.4 (C-6", 116.1 (C-5"), 115.8
(C-2%, 103.4 (C-1"), 102.2 (C-10), 97.2 (C-6), 96.4
(C-8), 82.0 (C-2), 77.0 (C-3"), 76.5 (C-3), 74.4 (C-2"),
71.1 (C-4"), 66.6 (C-5"), LA -H0# 5 SCRIRIE FEA

— B, WS ELAEY 36 N taxifolin-3-O-B-D-
xylopyranoside.

& 37 AEEE (HEED, 57X HK
C20H2606; HR-ESI-MS m/z 363.180 5 [M+H]*.
'H-NMR (600 MHz, CD;OD) §: 7.06 (2H, d, J = 8.2
Hz, H-2', 6", 6.74 (1H, d, J = 1.8 Hz, H-2"), 6.69 (2H,
d, J = 8.2 Hz, H-3', 5), 6.67 (1H, overlapped, H-5"),
6.60 (1H, dd, J = 8.0, 1.8 Hz, H-6"), 3.89 (1H, m,
H-5), 3.80 (3H, s, 3"-OCH3), 3.65 (1H, m, H-3), 3.58
(1H, m, H-2), 2.78 (1H, dd, J = 13.8, 5.3 Hz, H-1),
2.65 (1H, m, H-7), 2.61 (1H, m, H-1), 2.54 (1H, ddd,
J =139, 98, 6.5 Hz, H-7), 1.74 (1H, m, H-4), 1.70
(2H, m, H-6), 1.66 (1H, m, H-4); 3C-NMR (150
MHz, CD;OD) §: 156.6 (C-4'), 148.8 (C-3"), 145.4
(C-4", 1352 (C-1"), 131.4 (C-1', 2', 6'), 121.8 (C-6"),
116.1 (C-3', 5'), 116.0 (C-5"), 113.1 (C-2"), 76.4 (C-2),
72.9 (C-3), 70.7 (C-5), 56.3 (3"-OCH3), 40.9 (C-4), 40.8
(C-6), 39.6 (C-1), 32.3 (C-7). LA FH¥E 5 3CilikhiE 3t
A—EI), WEEWEY) 37 4 thoiptelol Co
4 RIMEERIPTEMS

MIREFR T 10%0R4 M5 1% E H -6
Z I RPMI 1640 B53:%Hd (37 'C. 5% COo A
SEIGFREL L5 B A3 2 B 5P % 0.5~1.0 mg,
RPMI 1640 }iFRIE 780 fidt )G, Bohl sk E N 1
mmol/L B, 20 C NIKFRIRAT & H -« XRHEEK
W) PC12 40 CORBUE b RE5s 20 M s 40 i &
e T UK 4B R 0 ) BL 11X 10* AN/l
Tl 96 FLAEE TR, WA FEFR. xH, FFL4EM
LR E N 100 pmol/L ) HaOn KM 24 h 5, IR
FER 6.25 pumol/L IS e A 1) R BH 14 o) 24 24
HZEKE (Vi), 37 ‘C. 5%CO, M4k 455 9% 24 h
RiFReE G, FBEAMUAE 450 nm AN FLIROE
B (4) fEH. CCKS8 LA I35k A1 A B AL 1 40 ffa 2
2R S HHE DL X £ SR . T SPSS 18.0 # A,
K BR R T 2243 M1 (One-Way ANOVA) X $if it
TG B

TR EFR=A sumn/A xumn

G (R 1) TR, fE6.25 umol/L I, ZEHE
FAEY) 3. 100 17 HMAFE R 8w RN, HEN
Al e S G FRIL RIAAE A R
5 g

KBNS TR FAREAT T R G AE B 55
B, XM 'D-NMR J% 2D-NMR it 22 FBOF 45 &
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x1 L&Y 1~22 3 H:0:15F PC12 MR RIFE
B (x+s,n=3)

Table 1 Neuroprotective effect of compounds 1—22 on
PC12 cells-induced by H202 ( X + s, n=3)

51 MG R% | AR IR R/ %
payict 100.00+1.09 11 53.92+3.55
Y 42.53+4.16 12 34.85+3.36
[HEREROPHE 70.04+4.71 13 41.11+3.22

1 26.93+2.59 14 22.83+2.49
2 23.50+1.64 15 34.52+3.64
3 64.39+5.32 16 28.10+2.59
4 34.66+3.75 17 64.39+5.46
5 11.29+1.35 18 34.66+2.48
6 22.73+2.56 19 50.53+5.34
7 34.52+2.77 20 50.99+5.12
8 28.10+2.44 21 19.01+3.25
9 47.70+2.69 22 19.48+1.69
10 63.63+5.29

HR-ESI-MS i fidls, e 37 Mea. H
19 MEEYITEZRHE T E ORI, 11 MEE
YItEZBE IR RN RI AN Tk
THEY P RFLENFRS T2 —, GERK, H4
A SCHRAREAE ORGP 7 T BA B iE M. AR sk
45K H CCK8 i, MERNR=EUEMN H0, 1
T PC12 RS E R ER, RIEAFE
WET, RARBNEWIIRI A FFRERE F4R 4
PR YER, Hd b &4 3.10. 17 ££ 6.25 pmol/L
W TR B WA I . BRI T
TR TR 7 BRI AR RGN H0: 75
F0 PC12 SR bR ER, A4S 5 Lk
TR AT AL T 400 1) S50 FEAit o (7] HE]
BB IAFAE ] Be A BT Ho 02 75 51 PC12
I i B AR S ph 22 R AP E FH
FIBAR AR P ATRAEEA BT R
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