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Chemical constituents from canes of Schisandra sphenanthera
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Abstract: Objective To investigate the chemical constituents from the canes of Schisandra sphenanthera. Methods The
compounds were isolated and purified by chromatography on silica gel. Their structures were elucidated on the basis of spectroscopic
methods, including MS, 1D, and 2D NMR spectral techniques. Results Thirteen compounds were isolated from 95% ethanol extract
in the canes of S. sphenanthera, including six lignans, six triterpenes, and one steroid and their structures were identified as
sphendilactone (1), kadsulactone (2), schisanlactone E (3), 12-B-hydroxycoccinic acid (4), schizandronic acid (5), schisanbilactone A
(6), B-sitosterol (7), meso-dihydroguaiaretic acid (8), deoxychizandrin (9), schizantherin A (10), schisanhenol B (11), y-schizandrin
(12), and R-(+)-angeloygomisin M1 (13). Conclusion Among them, one new triterpene is named as sphendilactone (1). Schisanhenol
B, deoxychizandrin, R-(+)-angeloygomisin M1, kadsulactone, schisanlactone E, 12B-hydroxycoccinic acid, and schisanbilactone A are
isolated from this plant for the first time.
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(kadsulactone, 2)+ F.PEE E (schisanlactone Es 3)+
12B-F2FE B Z R (12-B-hydroxycoccinic acid, 4)-.
FiWRFFR (schizandronic acid, 5). schisanbilactone A
(6). B-Lr&iEE (B-sitosterol, 7). WIHiE ~H LA
IGf& (meso-dihydroguaiaretic acid, 8). ZEH KT &R
(deoxychizandrin, 9). Ti¥&TEEH (schizantherin A,
10). TR Ty (schisanhenol B, 11). Tk T 4%
( y-schizandrin , 12 ) F1 24 )9 it 2 & K 3¢ M1
[R-(+)-angeloygomisin M1, 13]. HAEY 1 F#b
a1, maNET AR, KPR o, £5
AR UHAMBELOKE ML IR T
WIE E. 12B-F23E M2 )R RA schisanbilactone A 4 7
MBI TR E R R
1 UESHR

HP5989A RUFiil{x (L [EHZHHE A FD; HR-
ESI-MS Bruker APEXIII 7.0 TESLA FTMS 25 143«
Bruker DRX 400/DRX600 #% #Z3LHR G 1E4 (18 [H
Bruker A7) 95%HE (fb224l), LBk, B A
TR JCoKBRER NS R e, AR GRFIZ0,
TR (5 iRl B R BR A FD

BEAAELT 2010 4F 10 H R B AR 4 A6 2 TR
BB S, BF _FERKFELGF BN ERETH
5w N BT R W S B Schisandra
sphenanthera Rehd. et Wils [ 2%, FEiFFr A
(F1201010-1) A7 FH i o BE 25 K2 HH 2558 0E =
2 RESESE

Herh TURT 25 BEAS 25 HDRY 750 g, =R T
LA 95% LI [ B V15 B ke A SR ICEL S e (=T

WA, HENRE, BEBFTABKY, KESHEM
VRS A, SRR R 5 /K LA CE AR 4
W, [T, 3R 30 go HUZBEAEEU AT
RERAE R, KRR TMEE. A EE-BER 208 (15 :
1—1:2), BERR CERIHATHRREY M, 193] 2 M.
Hi o 1 CRHIMBE-BERR 208 10 1 Yeliassy) Fk
ITRERAE R, ZAmMEE-RR Ol (5 1-3 1D
REGME, M 811 PelminhREtad 7 (25
mg); M6 1 BEBRA T ERELEY 1 (12 mg). 2
(40 mg) 16 (21 mg); M4 1 1 FEhidisn H1S2E1E
Y13 (8mg) 15 (6mg). Wits 2 CAiHBk-BEFR 2B
501 W) B TR, S iR
ZBg (101 1—-2: 1) REREREEIER, M 101
Vel SRS 4 3mg). 8 (60 mg). 9 (170
mg). 12 3mg) M 13 (4mg); M4 1 EhidinT
BEME 10 (30mg) A1 11 (50 mg).
3 FHWEE

B 1 TotaTs i CRimE-TIERD - [a] 5 +46.7°
(c 0.3, HE), EI-MS 545 4>+ B U8 m/z 468,
I PEFRE HR-EI-MS (m/z 467.324 0 [M—H]
THEAE 467.323 9) AIHfE 7> TN C30HasOsr A
FEE N 9. "H- F1 BC-NMR &5 (£ 1) W%
AW =BG, Hik i 5 55 AN g
kadsulactone 8L AP AAAIT, TH-NMR (& 1)
1 6 6.60 (1H, d, J = 6.2 Hz), 4.46 (1H, dt, J = 13.2,
3.7 Hz) F13C-NMR i (& 1) 1 6c 166.5, 139.3,
128.3 %555 #5 3 B B 9 AN A0 Y B o R 57—
BEERIE Oc 175.2 WIAFAE, TR ZMEMHRELIE

#z1 A4 18 'H-.NMR #1 BC-NMR ##E (600/100 MHz, CDCl3)
Table 1 "H-NMR and '*C-NMR data of compound 1 (600/100 MHz, CDCls)
WAL Jc on [/ oc OH
1 343(t)  1.96~2.04 2H, m) 16 26.8(t)  1.61~1.70 (2H, m)
31.8(t)  2.66~2.76 (2H, m) 17 46.8()  1.59~1.65(1H, m)
3 1752(s)  — 18 143(q)  0.69 3H, s)
4 86.7(s)  — 19 236(q) 123 (3H,s)
5 528(d)  1.70~1.74 (1H, m) 20 39.1(d)  2.02~2.08 (1H, m)
6 254(t)  136~1.42(2H, m) 21 132(q9)  0.98(3H,d,J=6.6 Hz,)
7 273(t)  1.61~1.70 (2H, m) 22 80.5(d)  4.46 (1H, dt,J=13.2,3.7 Hz,)
8 420(d) 224 (1H,d,J=13.3 Hz) 23 235(t)  2.36~2.41(2H, m)
9 146.5(s)  — 24 1393 (d)  6.60 (1H, d,J=6.2 Hz)
10 216 — 25 1283(s)  —
11 117.1(d)  5.35(1H,d,J=6.1 Hz) 26 170(q) 191 BH,s)
12 372()  2.10~2.14 (2H, m,) 27 166.5(s)  —
13 445()  — 28 185(q)  0.74 3H, s)
14 46.7(s)  — 29 332(q) 146 (3H,s)
15 339()  1.94~2.08 (2H, m) 30 252(q) 147 BH,s)
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kadsudilactone —% (tb- &9 1 S B ILHR 545 &
MO SEARRAED, BD 3, 4 M P3G, MIERCEIGHR
W ZEH . BA 7 AFIEES 0u 0.69,0.74, 1.23,
1.46, 1.47, 1.91 (% 3H, s) [ 61 0.98 3H, d, J = 6.6
Hz,), [FIR & XEA RS ES, $#2m 19
RAE 9 Mk APk, T AR B UfE 7 .
A2 9 ALAR AT RETE B RUEEE . 1SC-NMR 3 FH ) 1 X XY
BRI S oc 146.5, 117.1 KIHGWEWFE, —K
ZRUEMHINEEZ A 8 (9) LXK 9 (11) fif
W, "H-NMR #EH 1 MG 55 ou 5.35,
WEEHILAE 9 (11) fiLs

MFF HMQC A1 HMBC i (B 1) HKE S
SPMTRETHN, on 1.23 (3H, s, H-19) 5 6¢52.8 (C-5)+
146.5 (C-9) #3%; oy 5.35 (1H, d, J = 6.1 Hz, H-11)
5 6c 42.0 (C-8), 44.5 (C-13) M5%, Hhn L 'H-'H
COSY i (F 1) 1 65 5.40 (1H, d, J= 6.1 Hz, H-11)
5 652.10~2.14 (2H, m, H-12) (15 %, iE XU A7
T 9 (11) 7. 454 HMQC #1 HMBC i1 'H-'H
COSY i, HAhAL BG5S WAR——HE.

Z 8 kadsudilactone HIAHXTSZARM R, 41L& 1
(A S AR S TR 6 NOESY (] 2) ik
SEHAMELIESE. Me-29/Me-19. Me-29/H-8.

E1 k&1 %R IETE HMBC, 'H-'H COSY %

Fig. 1

2 A1 KXHE NOESY XA
Fig. 2 Key NOESY correlation for compound 1

H-8/Me-18. Me-18/H-22. H-22/H-20 [¥) NOESY #H
KR ERAFIRAHENE, A -8
Me-30/H-5. Me-21/H-17. Me-21/Me-28 A3 B
N ERER FEURAE, B e AR LAY
# 5 kadsudilactone 584 — .

gE bR, A1 RO R T R
AR 2E B S A B UE =ns N B, 76 A A1 3(4)
FEFH, HHHR-ETH AN, McmteEy
kadsudilactone Z5MFEARMNE, AEZAETIHED)
kadsudilactone (1] 9(19) DR ALE, MAEY 1
911y TR OB, 19 Ao HIIE, 1B 1 I4h
Ty A 5E N 3,4-TFH0-2F B £5-9,24-XUdi-3,26- XN

Key HMBC and 'H-'H COSY correlations in compound 1

fig, Jfdnda NEPTIABER .

&Y 2. afde Chmk-BERR OB,
"H-NMR (400 MHz, CDCls) 6: 0.59, 0.80 (%% 1H, d,
J =43 Hz, 19-CH,), 0.89 (3H, s, 28-CH3), 1.03 (3H,
s, 29-CH;), 1.04 (3H, s, 30-CH3), 1.09 (3H, s,
18-CH3), 1.91 (3H, s, 27-CH3), 0.97 (3H, d, J = 6.6
Hz, 21-CH3), 4.44 (1H, dt, J = 12.9, 3.1 Hz, H-22),
6.60 (1H, d, J = 6.7 Hz, H-24); *C-NMR (100 MHz,
CDCl3) d: 216.5 (C-3), 166.6 (C-26), 139.4 (C-4),
128.2 (C-24), 80.5 (C-22), 50.1 (C-4), 48.7, 48.3 (C-5,
8), 48.1, 45.7 (C-13, 14), 47.7 (C-17), 39.0 (C-20), 37.4
(C-16), 35.5, 33.3, 32.5, 29.4, 26.9, 26.5, 25.9, 22.1
(C-12, 1, 2, 6, 11, 15, 7), 25.8 (C-19), 23.4 (C-23), 21.4
(C-10), 20.9, 20.7 (C-30, C-29), 17.0 (C-28, 18), 19.3
(C-29), 17.8 (C-27), 13.0 (C-21). A % 5 CikikiE
—, WA 2 N L.

) 3: FHEFIRLIR 25 5 C T BE-BE TR 1),
'H-NMR (400 MHz, CDCl3) 6: 6.61 (1H, d, J = 6.3
Hz, H-24), 4.80, 4.72 (% 1H, s, H>-30), 4.46 (1H, dt,
J =129, 3.5 Hz, H-22), 1.91 (3H, s, 27-CH3), 1.66
(3H, s, 29-CH3), 0.98 (3H, s, 18-CH3), 0.96 (3H, d, J =
6.7 Hz, 21-CH3), 0.91 (3H, s, 28-CH3), 0.73, 0.41 (%
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1H, d, J = 4.50 Hz, 19-CHy); *C-NMR (100 MHz,
CDCl3) §: 180.0 (C-3), 166.6 (C-26), 149.2 (C-25),
139.5 (C-4), 128.2 (C-24), 111.6 (C-28), 80.5 (C-22),
48.5, 48.0 (C-5, 8), 47.5, 45.5 (C-13, 14), 45.8 (C-17),
39.1 (C-20), 35.5 (C-16), 32.8, 31.5, 31.4, 29.8, 28.7,
26.7,26.9 (C-12, 1, 2, 6, 11, 15, 7), 27.5 (C-9), 24.9
(C-19), 23.4 (C-23), 21.1 (C-10), 19.4, 17.0 (C-30,
18), 19.6 (C-29), 17.8 (C-27), 13.0 (C-21). LA b%#E
oo — 1, S G 3 N HNEE E.

&) 4. okt dh CamBE-PERD, "H-NMR
(400 MHz, CDCl3) d: 6.09 (1H, t, J = 7.1 Hz, H-24),
5.29 (1H, d, J = 4.1 Hz, H-11), 3.89 (1H, m, H-12),
1.92 (3H, s, 27-CH3), 1.23 (3H, s, 19-CH3), 1.07 (3H,
s, 18-CH3), 1.04 (3H, s, 28-CH3), 0.96 (3H, d, J = 14.5
Hz, 21-CH3), 0.75 (3H, s, 29-CHs), 0.68 (3H, s,
30-CHs). LA FHE 5 SOk ghon B A — 550, wheds e
a4 N 12p-F2 L L RIR .

WA 5: Ttk (BEIR L8, "H-NMR (400
MHz, CDCl3) d: 6.60 (1H, d, J = 6.8 Hz, H-24), 5.35
(1H, d, J = 5.9 Hz, H-3), 4.47 (1H, dt, J = 13.2, 3.5
Hz, H-22), 1.92 (3H, s, 27-CH3), 1.00 (3H, d, J = 6.9
Hz, 21-CH3), 0.93 (3H, s, 18-CHs), 0.83 (3H, s,
28-CH3), 0.75 (3H, s, 29-CH3), 0.70 (3H, s, 30-CH3),
0.51, 0.34 (% 1H, d, J = 4.2 Hz, 19-CH»). DL %4
5kl — 5, HeE e 5 AR TR

A& 6: otk (BERR AR, "H-NMR (600
MHz, CDCls) 6: 6.60 (1H, d, J = 6.4 Hz, H-24), 6.04
(1H, d, J=12.8 Hz, H-1), 5.92 (1H, d, J= 12.7 Hz, H-2),
5.30 (1H, s, H-6), 4.46 (1H, dt, J= 13.4, 3.6 Hz, H-22),
2.03 (3H, s, J= 3.8 Hz, OAc), 1.91 (3H, s, 27-CH3), 1.48
(3H, s, 29-CH3), 1.41 (3H, s, 30-CH3), 1.23, 1.74 (% 2H,
d, J = 4.6 Hz, H-19), 1.02 (3H, s, 18-CH3), 0.97 (3H, t,
J = 1.5 Hz, 21-CH;), 0.93 (3H, s, 28-CH;); '*C-NMR
(150 MHz, CDCL3) J: 171.0 (C-1"), 168.1 (C-3), 167.8
(C-26), 151.9 (C-1), 140.7 (C-24), 129.8 (C-25), 121.3
(C-2), 85.0 (C-4), 81.8 (C-22), 71.9 (C-6), 49.6 (C-17),
49.6 (C-5), 49.2 (C-13), 47.0 (C-14), 42.2 (C-7), 40.5
(C-8), 37.9 (C-20), 37.2 (C-19), 33.9 (C-15), 33.4 (C-12),
30.2 (C-10), 29.9 (C-11), 29.4 (C-9), 29.3 (C-16), 28.4
(C-7), 25.3 (C-23), 24.9 (C-30), 22.6 (C-2"), 20.9 (C-28),
19.4 (C-18), 18.8 (C-27), 14.7 (C-21). LA_bHdiE 5 ik
aE—8, #EE S 6 N schisanbilactone A

tEY) 7. B s CFEE, "H-NMR (400 MHz,

CDCls) 6: 5.38 (1H, d, J = 5.1 Hz, H-6), 3.49 (1H, s,
H-3), 1.25 (3H, s, 18-CH3), 1.01 (3H, s, 19-CH3), 0.92
(3H, d, J = 6.6 Hz, 21-CH3), 0.83 (3H, m, 29-CH3),
0.85 (3H, m, 30-CH3), 0.68 (3H, m, 27-CH3). L E¥
P 5 STk E — 20U, HUS RGBT N B4 S I

&Y 8: Ttk il CfBk-BERR O BRD,
'"H-NMR (400 MHz, CDCl3) 6: 6.83 (2H, d, J = 8.4
Hz, H-5, 5'), 6.65 (2H, dd, J = 8.4, 1.6 Hz, H-6, 6'),
6.61 (2H, d, J = 1.6 Hz, H-2, 2'), 5.46 (2H, brs, 2 X
OH), 3.86 (6H, s, 2>X OCHj3), 2.73, 2.28 (% 2H, dd,
J =138, 5.4 Hz, H-7, 7', 1.75 (2H, q, J = 6.0 Hz,
H-8, 8'), 0.84 (6H, d, J = 6.3 Hz, H-9, 9'); '3C-NMR
(100 MHz, CDCl3) §: 146.4 (C-3, 3'), 143.7 (C-4, 4'),
133.8 (C-1, 1), 121.8 (C-6, 6"), 114.0 (C-5, 5"), 111.0
(C-2, 2, 55.9 (OCH3), 39.2 (C-7, 7'), 39.0 (C-8, 8"),
16.3 (C-9, 9. LA FH 5 ScikiiE — 517, # e
&Y 8 NN e — S AIANER .

e 9: AT CAMEE-NED, 'H-NMR
(400 MHz, CDCL3) : 6.54 (2H, s, H-6, 6'), 3.62, 3.90,
3.91 (4% 6H, s, 6 X OCH3), 2.38, 2.20 (% 2H, m, H,-7,
7", 1.61 (2H, m, H-8, 8"), 1.02 (6H, d, J = 7.2 Hz, 2 X
CHs); *C-NMR (100 MHz, CDCls) J: 152.8 (C-5, 5"),
151.0 (C-3, 3'), 139.8 (C-4, 4), 138.0 (C-2, 2), 122.6
(C-1, 1'), 107.5 (C-6, 6"), 60.9, 60.5, 55.8 (3 X OCHj3),
42.7(C-7,7),40.7 (C-8, 8), 23.6 (C-9,9). VA EHIES
SCERARGE— Y, MR A 9 N EE AR TR

&) 10: Tt ik ChlEE-7aEd D, "TH-NMR
(400 MHz, CDCl3) J: 7.58~7.29 (5H, m, H-3'~7"),
6.82, 6.56 (%% 1H, s, H-4, 11), 5.82, 5.78 (% 1H, s,
H-19), 5.66 (1H, t, J = 4.8 Hz, H-6), 3.95, 3.84, 3.56,
3.30 (% 3H, s, 4XOCHs), 2.35 (1H, dt, J = 19.8, 9.9
Hz, H-8), 2.19, 2.13 (% 1H, m, H-9), 1.37 (3H, s,
17-CHs), 1.18 (3H, d, J= 7.1 Hz, 18-CH3); '*C-NMR
(100 MHz, CDCl3) §: 152.2 (C-3), 152.0 (C-12), 148.8
(C-1), 141.9 (C-14), 140.2 (C-13), 135.2 (C-5), 134.2
(C-10), 130.4 (C-2), 122.3 (C-15), 121.1 (C-16), 110.0
(C-11), 102.4 (C-4), 100.4 (C-19), 84.9 (C-6), 72.3
(C-7), 60.8, 60.7, 58.7, 55.9 (4 X OCHj3), 42.7 (C-8),
36.5 (C-9), 28.2 (C-18), 18.9 (C-17), 164.8 (C-1"),
129.4 (C-3', 7'), 129.5 (C-2'), 127.9 (C-4', 6'), 132.9
(C-5". LA B#HE 5 somfghos — "), Mes e &Y
10 S FHRTFHiE Ao

EW 11: ot ik CaybEs-TNED, "TH-NMR
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(400 MHz, CDCl3) d: 6.50 (1H, s, H-4), 6.37 (1H, s,
H-11), 5.93 (2H, s, H-19), 2.52~2.56 (2H, m, H-6),
2.02~2.30 (2H, m, H-9), 1.78 (1H, m, H-7), 1.88 (1H,
m, H-8), 0.74 (3H, d, J = 7.1 Hz, 17-CH3), 0.96 (%
3H, d, J=7.1 Hz, 18-CH3), 3.85, 3.87, 3.91 (% 3H, s,
3XOCH3); "“C-NMR (100 MHz, CDCl;) &: 150.4
(C-3), 148.9 (C-12), 146.9 (C-1), 141.0 (C-14), 138.4
(C-13), 134.7 (C-5), 134.5 (C-10) 133.6 (C-2), 120.2
(C-15), 116.7 (C-16), 107.2 (C-11), 103.4 (C-4), 100.8
(C-19), 61.0, 59.7, 55.7 (3 X OCH3), 40.8 (C-7), 39.2
(C-9), 35.7 (C-6), 33.5 (C-8), 21.5 (C-18), 12.9
(C-17)o LA B3R 5 SCikhoE — 520, #Mes e
//B VWS Rl SR L v

&P 12: LK CamBE-TNETD, "TH-NMR
(400 MHz, CDCl3) 0: 6.69 (1H, s, H-4), 6.41 (1H, s,
H-11), 5.94 (2H, s, H-19), 3.54, 3.82, 3.88, 3.89 (%
3H, s, 4X OCH3), 2.53~2.57 (2H, m, H-6), 2.0~2.3
(2H, m, H-9), 1.88 (1H, m, H-7), 1.78 (1H, m, H-8),
0.96 3H, d, J = 7.2 Hz, 17-CH3), 0.73 (3H, d, J = 7.2
Hz, 18-CHs). LA E3d 5 ko — 82, #eke
A4 12 4 y-schizandrin.

&Y 13: Ak K, "H-NMR (400 MHz,
CDCls) 6: 6.55 (1H, s, H-4), 6.47 (1H, s, H-11), 5.90
(1H, m, H-3"), 5.88 (2H, s, H-19), 3.81, 3.83, 3.90 (%
3H, s, 3XOCH3), 2.57~2.60 (2H, m, H-6), 2.10~
2.33 (2H, m, H-9), 1.78 (1H, m, H-7), 1.90 (1H, m,
H-8), 1.79 (3H, s, 5'-CH3), 1.25 (3H, d, J = 7.0 Hz,
4'-CH3), 0.95 (3H, d, J = 7.0 Hz, 17-CH3), 0.75 (3H, d,
J=17.0 Hz, 18-CHs). VA FEd 5 sCikfaE — 2, %
KEEY 13 R AME L SOKSE M.

SE 3k
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the fruits of Schisandra sphenanthera [J]. Nat Prod
Commun, 2009, 4(11): 1571-1574.

[6] FhEEZE, B, 18 ML, & BT AL 25 HE
FHITUERE [1]. BRPGHER AR, 2007, 30(4): 74-75.

(7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

Huang F, Xu L J, Du G H, e al. In vitro antioxidative and
cytotoxic activities of Schisandra sphenanthera Rehd. Et
Wils [J]. Nat Prod Res Dev, 2006, 18(1): 85-87.

B OBICH, FRAR, & BT IR TS IS
BCE SIS T A AR s (3], rR SR 5 A A A,
2009, 15(2): 33-35.

OBk, EERR, EBAWE. B TR K EER
M FCEERE (1], Z9IFANAITAL, 2011, 34(3): 208-212.
ik, BRSO e TR TR AL E [J]. T
2547, 1999, 22(4): 177-179.

Tan R, Xue H, Li L N. Kadsulactone and kadsudilactone,
two new triterpenoid lactones from Kadsura species [J].
Planta Med, 1991, 57(1): 87-88.

XIFEAR, S, FOANR E AR B 5454 [J].
2224, 1991, 49(5): 502-506.

Li L, Xue H. Treiterpenoids from roots and stems of K.
coccimea [J]. Planta Med, 1986, 52(6): 492-493.
Takahashi K, Takani M. Constituents of medicinal plants.
XIV. Constituents of Schisandra nigra [J]. Chem Pharm
Bull, 1975, 23(3): 538-542.

Ma W H, He J, Li L, ef al. Two new triterpenoids from
the stems of Schisandra bicolor [J]. Helv Chim Acta,
2009, 92(10): 2086-2091.

XHGE, 20, Tk BE, &5 S TR T R ST Tl
BRI AS (7], T EP 24, 2012, 37(11):
1597-1601.

Liu J S, Huang M F, Gao Y G, et al. The structure of
chicanine, a new lignan from Schisandra sp [J]. Can J
Chem, 1981, 59(11): 1680-1684.

Fukidh, BREE. A8 Tk T iR e R B AL A BT
T [J]. 25254, 1985, 20(11): 832-841.

Ikeya Y, Taguchi H, Yosioka I, ef al. The constituents of
Schisandra chinensis Baill. 1. Isolation and structure
determination of five new lignans, gomisin A, B, C, E and
F, and the absolute structure of schizandrin [J]. Chem
Pharm Bull, 1979, 27(6): 1383-1394.

Ikeya Y, Taguchi H, Yosioka I, et al. The constituents of
Schisandra chinensis Baill. VIII. The structures of two
new lignans, tigloylgomisin P and angeloylgomisin P [J].
Chem Pharm Bull, 1980, 28(11): 3357-3361.

Chen Y Y, Shu Z B, Li L N. Studies on Fructus
Schisandra. Isolation and determination of the active
compounds (in lowering high SGPT levels) of Schisandra
chinensis Baill [J]. Sci China Math, 1976, 19(2): 276-290.
Tan R, Li L N, Fang Q C. Studies on the chemical
constituents of Kadsura longipedunculata: Isolation and
structure elucidation of five new lignans [J]. Planta Med,
1984, 50(5): 414-417.





