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A new glycoside compound from Schisandra sphenanthera
Rehd. et Wils. and its activity
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Abstract: To study the chemical constituents and activities of Schisandra sphenanthera Rehd. et Wils. . The constituents were
isolated and purified with normal phase silica gel chromatography ,reversed phase silica gel chromatography and semi-prepara-
tive HPLC methods from the bark of dried stems of S. sphenanthera ,which were identified by spectral data. They were identi-
fied as 6''-0-p-hydroxybenzoyl salidroside(1) , nectandrin B(2),7-(3,4-dimethoxyphenyl ) -7’ (4’-hydroxy-3’-methoxyphe-
nyl)-8,8’ (dimethylbutyl) acetate (3) , henricine B(4), (8R,8'R)-3,4-dimethoxy-3",4'-methylenedioxy-7 ,7'-dioxo-8 , 8'-

neolignan(5) ,secoisolariciresinol (6) , calceolarioside B(7). Compound 1 is a new compound. Compounds 1,6 and 7 have

good inhibitory effects on NO release.
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A AR TR 4y B 51 anwulignan HAT
BRI AR 4P 4 P 5 i 2650 AR 10k 7 P 43 B
#33 B9 schisphenthin A 25 = #5246 5 W) HAT SIS FE
YR, 72 B3 FIY schisphenlignan L 2 A JIE R 264k
GEYRA T ER]

PR, A8 TR T AT B T R B T PR Y
By TP IR TR L, A S ik
WA i R 2R XA S o RS PR AT T
HNERGIWIE ., W38 7133 7 MeE Y, il
D2 B S e T AR AR S5, 430 D 1 67 -0-%) R
ORI k2T 5 K (1) .nectandrin B(2) . 7-(3,4-di-
methoxyphenyl ) -7" (4'-hydroxy-3'-methoxyphenyl ) -8 ,
8’ ( dimethylbutyl) acetate(3) . henricine B(4) . (8R,
8'R) -3 ,4-dimethoxy-3",4'-methylenedioxy-7 ,7’-dioxo-
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8,8 -neolignan(5) ., secoisolariciresinol (6) . calceolari-
oside B(7) ., fb&W 1 HHLEY EW1.6.7 A
A NO B a3 IAE A

1 (|5

Bruker AM-600 742 o4z Y61 (755 Bruker
INT]) s Agilent 1260 T %9 HPLC ( Agilent 23] ) |, A3
R Agilent Zorbax SB-C 4 # (4.6 x 250 mm) , $i 4%
5 wm; 2 &+ Venusil XBP C g #4(10 x 250 mm) ,
FiA% 5 wm; TBP-5010 A4 rf FR AT (b [W) FH A= P R
JBAR A BRAF] ) 5 4 €3 Ak i (200 ~ 300 B, 7 5 ifg
AL ) s MR R AR (5 BIEEAL T ) 595% &
P (DO A R A A 5 SO EK Chroma-
tores( HAS Fuji 2] 5 A ik (fes 4, g geiadk
FAHRAR) ; LR O (M4, il Z A
FRATD) s HEE(fb7 i, B s A RA ) ;
il EE (SIGMA A H)) ; (3% 2 SRR 1L 27
i A FRZA A o

AN AN RAW264. 7, 1 (1 Fh BB 4
JiL 26 s MR SE S (BT R T 23 7)) s NO A I 0] & ( |F
R RKEYVEARARAF) s LPS (LM A
FHEARATR) .

A FBRT o bR RO 2 B i Ot B R
Keg MAB T TR T Schisandra sphenanthera Rehd. et
Wils. 25
2 BRSNS

FAE T TUOR T 2K, B S PR L A5 10 ke
BEJS 25 T195% L BEAE i T & AR I 3 W, 4
W4 Ko WA BOR AT HIUE, B 25 250, fE i AT vk
45, 1RRE . REHOR OBEHATAR, ZEH =K,
W8 2 OO VR 1 TR 4 5 A L TR L TR R AL 168 g
300 g IEAHFEREKE (200 ~300 H ) $£4£,3 000 g 1EAH
FEREZ (200 ~300 H ) M3k 4, R A3k LA, i
TTREENT . A - R CBR IR R (IRFRLEE 1501
—0: 1) BEATRE FE VR, AR I TLC K5 f5 19 43547 Ry
AV 15 6 N B, 5 i Fro A ~F, 4% Fr. B H]
FARGE AR E AT 3 85, 159 8 A4 43 Fr. B-1 ~ B-8,
¥ Fr. C HRAHEERAEE T3 B, 45 4 D23« Fr. C-
1 ~C4, B Fr. C-2(39.0 mg) ki1 4]45 % HPLC
aife (WK =55:45,3 mL/min) {34659 5(2.0
mg,t; =6.9 min) , B Fr. C-3(123.6 mg) #4721l
£ M HPLC 4lifk ( FFfE: 7K =60: 40,3 mL/min) , 15
A 2(7.7 mg,t, =33.0 min) ALAY 3(3.2
mg,ty =40.8 min) , A Fr. D JSCAHRE AT JZE B 43

B 45910 4N4H 45 . Fr. D-1 ~ D-10, Ht Fr. D-5(113.8
mg) HEATH 6145 % HPLC 4iifk ( Z i+ 7k =40: 60,3
mL/min) , 84654 4(14.4 mg,t, =33.0 min) , ¥
Fr. ¥ I RAHEER AT E 0 8 45 11 A5y . F-1 ~ F-
11, HCFr. F-5(204.9 mg) #E17 211l 45 7% HPLC 4fifk
(27K =15:85,3 mL/min) , 18L& 41(2. 1 mg,
tg =23.3 min) , B Fr. F-7(137. 6 mg) #4765
A HPLC 4ifk ( &g /K =19: 81,3 mL/min) , 154k
¥ 7(9.6 mg,t, =18.5 min) , HX Fr. F-8 (151.8
mg) FE4T 2 il 4 %1 HPLC #4hifk ( Z 1 /K =23. 5:
76.5,3 ml/min) 545 H) 6(7.5 mg,t, =18.7 min) ,
3 SMERE
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Fig. 1 The chemical structure of compound 1

R1 LEWILRHM"C R
Table I 'H and " C NMR data of compound 1
(600 and 150 MHz in CD,0D)

Position 9 ii"Hz) S¢
1 122.2
2 7.85,d,8.8 132.9
3 6.80,d,8.8 116.1
4 163.7
5 6.80,d,8.8 116.1
6 7.85,d,8.8 132.9
7 168. 1
1 156.8
2 6.66,d,8.5 116.2
3 6.98,d,8.5 130.9
4- 130.6
5 6.98,d,8.5 130.9
6 6.66,d,8.5 116.2
7’ 2.81,m 36.5
8 3.70,m 72.4
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2:5% 1( Continued Tab. 1)

o

Position (i ) S
3.90,m

1- 4.31,d,7.8 104.6
2° 3.22,m 75.1
3~ 3.39,m 78
4- 3.39,m 7
5- 3.58,m 75.5
6° 4.41,dd,11.8,6.3 64.9

4.59,dd,11.8,2.1

L&A1 A9 H NMR 3%£1°C NMR % ( Table 1)
Hh B 7 T SR S R X7 IR R 8 [ 8, 6. 66
(2H,d,J =8.5 Hz,H-2',6"),6.80(2H,d,J =8.8
Hz,H-3,5),6.98(2H,d,J =8.5 Hz,H-3",5"),7.85
(2H,d,J =8.8 Hz,H2,6) ], — N #4j {5 5[
4.31(1H,d,J =7.8 Hz,H-1"") ,3.22 (1H, m, H-
2'"Y,3.39(1H,m,H-3"") ,3.39(1H,m,H4"") ,3. 58
(1H,m,H-5"") ,4.41(1H,dd,J =6.3,11.8 Hz, H-
6a'’),4.59(1H,dd,J =2.1,11.8 Hz,H-6b"") ], —
A HEAES[2. 81 (2H, m, H-7") |, —A~ & 0 H
$f5~[3.70,3.91(2H, m,H-8") ] Ml — A EEEE(5
(8. 168.05) . P, FeAT] LI H iz 4k & 90 1) F- Tl
S5k BARAY 1 B TEANSS R % FE R R T
PAATE 9 4 2% 5 2% (www. trew. ac. en) o

7 HMBC 3E R LIE H (B 2) ,H-3"(5,6.98) 5
C-7"(8.36. 54) fE1EAE X, H-8' (5, 3.70,3.91) 5 C-
7'(8.36. 54) FEAEM X, H-1"" (5, 4.31) 5 C-8' (8,
72. 44) FEAE R G, H2 (8, 7.85) 5 C-7(5.168.05)
TETE A UL Je H6"" (8, 4.41,4.60) 5 C-7 (5,
168.05) fETEAH G, AT LAHE ) & SR B 7 C47 (5
130. 57) b, #iA5 B (07 B 7E C-8' b, X F 5L oK
i ot R AL S N FEERERY 6V Lo IR, T RARIA
G 1 B mgstly, il 1 o,

FH T4 2 R 1 i S S RS B R Bk 7. 8 He,
W AT DA OB 5 B AR R 3 3 SCHR AT, T LR
MALEW 1 5 6" -0-galloyl salidroside'® J % FH {11,
ATz ZEN G 1 DT 3.5 MR, M
i SCHRAS [ AT L& B A 1 1 L R KA
RO BEA H RR R AT B, BB s A5 4 1 B9
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Fig.2 The key HMBC correlations of compound 1

W& 2 B AaR;'H NMR (CDCLy,
600MHz)§,:1.03 (6H,d, J =6.6 Hz,3-Me,4-Me),
2.32(2H, m, H3,H4),3.88 (6H, s,3'-OMe, 3''-
OMe),4.49 (2H,d, J = 6.6 Hz, H2,H-5),5.62
(2H,s,4'-OH,4''-OH) ,6.91 (2H,s, H2' ,H2"") ,
6.92(2H,d,J=1.7 Hz,H-5' /H-5"") ,6.95(2H,d,J
=1.7 Hz,H-6",H-6"") ;" C NMR( CDCl,, 150 MHz)
8::13.0(3-Me,4-Me) ,44.3(C-3,C4),55.9(3'-
OMe,3""-OMe ), 87.3 (C-2, C-5),109.1 ( C-2', C-
2/"),114.1(C-5",C-5"") ,119.3(C-6",C6"") ,134.2
(C-1',C-1""),145.0(C4',C4"") ,146.4 (C-3', C-
3') o PR RO 5 Sk i X IR A — 5,
B B G 9N nectandrin B,

W& 3 Bk ' H NMR (CD,0D, 600
MHz)§,,:0. 78(3H,d,J =6.8 Hz,H-9'),1.02(3H,
d,J=6.8 Hz,H-9) ,1.79(1H,m,H-8) ,2. 03(3H,s,
H-11),2.42 (1H, m, H-8'),3.68 (1H,d, J = 11.2
Hz,H-7") ,3.80(3H,s,4-OMe) ,3. 82 (1H, overlap,
H-7),3.82(3H,s,3-OMe),3.85(3H,s,3'-OMe) ,
4.16(1H,dd,J =10.8,4.8 Hz,H-7) ,6. 73 (1H,d, J
=8.0 Hz,H-5"),6.81(1H,dd,J =8.0,2.0 Hz, H-
6'),6.86(1H,d,J =8.3 Hz,H-5) ,6.90(1H,d, J =
2.0 Hz,H2") ,6.91(1H,dd,J =8.3,2.0 Hz,H-6) ,
6.92(1H,d,J=2.0 Hz,H-2) ;" C NMR(CD,0D, 150
MHz)§,.:13.5(C9') ,17.1(C9) ,21.0(C-11) ,34. 4
(C-8),40.3 (C-8"),56.5(C-7"),56.5(3'-OMe) ,
56.5(3-OMe) ,57.3(4-OMe) ,67.2(C-7) ,112.8(C-
2'),112.8(C-2),113.0(C-5") ,116.3(C-5) ,121.2
(C6"),121.2(C-6),137.6 (C-1"),139.7 (C-1),
145.6(C4"),148.6 (C4),148.9(C-3"),150.2( C-
3),173.3(C-10) . LA b k% 5 So k™ 456 %
PREEA 34, B et 59078 7-(3 ,4-dimethoxyphe-
nyl) -7’ (4'-hydroxy-3'-methoxyphenyl ) -8 , 8’ ( dimeth-
ylbutyl ) acetate,

KE&Ww4 [EFER;"H NMR (CD,0D, 600
MHz)$,,:0.75(3H,d,J =7.0 Hz,H9') ,0. 98 (3H,
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d,J=7.0 Hz,H9) ,1.89(1H,m,H-8) ,2.02(3H,s,
H-11),2.36 (1H, m, H-8") ,3.62(1H,d, J =11.73
Hz,H-7"),3.80 (1H,d, J = 11.2 Hz, H-7),3.82
(3H, brs, H-12),3.82 (3H, brs, H-13) ,4. 12 (1H,
dd,J=10.9,5.1 Hz,H-7) ,6. 71 (1H,d,J =8.0 Hz,
H-5"),6.73(1H,d,J =8.0 Hz,H-5) ,6. 76 (1H,dd,J
=8.0,1.6 Hz,H-6") ,6. 78(1H,dd,J =8.0,1.6 Hz,
H-6),6.85(1H,d,J=1.6 Hz,H2"),6.87(1H,d,J
=1.6 Hz, H-2) ;" C NMR (CD,0D, 150 MHz) §,:
13.5(C-9'),17.1(C9),21.0(C-11),34.3(C-8),
41.9(C-8'),56.5(C-12),56.5(C-13),57.2 (C-
7'),67.4(C7),112.6(C-2"),112.8(C2),116. 1
(C5"),116.3(C-5),121.1 (C-6"),121.2(C-6),
138.0(C-1"),138.4(C-1),145.3(C4"),145.3(C-
4),148.8(C-3"),148.8(C-3),173.8(C-10) , VI I
PR 5 SCR O R X B AR — B s e
-} henricine B,

W& S Bk, H NMR (CD;0D, 600
MHz)§,,:2. 14(3H,brs,H-9) ,2. 15(3H,brs, H-9") ,
3.78 (3H, s, 3’-OMe ), 3.87 (1H, m, H-8'), 3.89
(3H,s,4’-OMe) ,3.95(1H,d,J = 14.8 Hz, H-8),
6.02(2H,s, 0CH,0),6.78 (1H,d, J =8.2 Hz, H-
5'),6.91(1H,d,J =8.2 Hz,H-5) ,6.92(1H,d,J =
1.6 Hz,H-2"),7.05(1H,d,J =2.0 Hz,H=2),7.23
(1H,dd,J =8.2,1.6 Hz,H-6') ,7.28 (1H,dd, J =
8.2,2.0 Hz,H-6) ;" C NMR (CD,0D, 150 MHz) 3§, :
15.9(C-9'),16.0(C-9),48.2(C-8"),48.4(C-8),
54.9(3'-OMe), 55.1 (4'-OMe ), 102. 1 ( OCH,0) ,
107.2(C-5"),107.6(C-5),109.9(C-2"),110.7( C-
2),124.8(C-6),126.4(C-6"),129.7(C-1),131.5
(C-1"), 148.1(C-3"),148.9(C-3),152.2(C4"),
153.8(C4),197.8(C-7"),198.3(C-7) . VI b Uitk
Hs 550k SR T IR — B, O E LA R
(8R,8'R)-3,4-Dimethoxy-3",4'-methylenedioxy-7,7'-
dioxo-8,8 -neolignan,,

W& 6 fihik;'H NMR (CD;0D, 600
MHz)8,:1.90 (2H, m, H-8 ,H-8") ,2. 57 (2H, m, H-
7a,H-7a’) ,2.64(2H,m,H-7b,H-7b") ,3. 58 (4H,m,
H-9,H-9"),3.73(6H,s,3-OMe,3'-OMe) ,6. 53 (2H,
dd,J=8.0,1.8 Hz,H-6,H-6") ,6.58 (2H,d,J =1.8
Hz,H-2,H2'),6.65(2H,d, J = 8.0 Hz, H-5, H-
5');"C NMR (CD,0D, 150 MHz) §.:34.6(C-7, C-
7'),42.6 (C-8,C-8"),54.7 (3-OMe,3'-OMe) , 60. 7

(C9,C9"),111.6(C-2,C2"),114.3(C-5,C-5"),
121.3(C-6,C-6"),132.4(C-1,C-1"),144.0(C4,C-
4'),147.4(C3,C3") . Vb b s 5 ok )
TEXTHR R AN — 3, S K B A& ¥ N secoisolaricires-
inol ,

wE&EW 7T W aIk;'H NMR (CD,0D, 600
MHz) 8,:2. 80 (2H, m, H-8') ,3.23 (1H,t,J = 8.2
Hz,H-2'),3.39 (2H, m, H-3', H4') ,3.54 (1H, m,
H-5').3.72 (1H,dd,J =16.9,8.1 Hz, H-a) ,3.97
(1H,dd,J =16.7,8.0 Hz,H-a) ,4 34 (2H,m,H-1",
H-6"),4.51(1H,dd,J=11.8,1.8 Hz,H-6"),6.30
(1H,d,J =15.8 Hz,H-a'') ,6.55(1H,dd, ] =8.0,
1.8 Hz,H6),6.65(1H,d,J =8.0 Hz, H-5),6.69
(1H,d,J=1.8 Hz,H-2) ,6.78(1H,d,/ =8.0 Hz, H-
5'"),6.90 (1H,dd,J =8.0,1.8 Hz, H-6""),7.05
(1H,d,J =1.8 Hz,H2""),7.58 (1H,dd, J = 15. 8,
2.0 Hz,H8"") ;"*C NMR(CD,0D,150 MHz)5, :35. 3
(CB),63.2(C6'),70.3(C4"),71.0(C-a),73.6
(C2'),74.0 (C5'),76.5(C3'),103.1 (C-1"),
113.4(C-'"), 113.6 (C2"") , 114.9 (C-5), 115. 1
(C5""),115.7(C2),119.8 (C6),121.8(C-6"") ,
126.2(C-1"") ,129.9(C-1) ,143.2(C4) ,144.7 (C-
3),145.4 (CB""),145.9 (C-3""),148.2 (C4""),
167.8(C=0) . L EWHEEIE 5 3k ™ )i v i
AR 3 S B SN calceolarioside B,
4 UEYMKBEERAR

AN TR S IR SR IR IR 1E CO, e JE
H 5% M EE N 3T CHERGFATEREA
RAW 264. 7 IV 20 Jfd (1) 35 372 3, B RAZAC, % .
it NO JK-F- By 46 b1 Ry Griess 15 & A% i 1 (1)
NO*/NO™, Ht RAW 264. 7 P41 g, 3 M T 96
FLEFFRAR (200 L /FL) o, AHECR 1 x 10°/FL. 1
37 CHMFTFHIFE 24 h J5 4 100 L BHAE 285 (ng] g
) i B O A BN AL IR E S
ME Lo 7E 30 min J5RALANA 100 wl i LPS (2
FES5 pg/mL) . SRJ5E T 37 CHiFE 24 h, UG+
W 35 50 wL A B EESR AR, ITA 50 pL Griess 1
W, FINA 50 WL Griess 11305 ,540 nm 4Zb % 1
Tl PR AR AR
[NOZ_Z]_Lpsmm - []\i(_)z_ ] i’é) % 100%

[NO™™ ] 1ps =[NO"" ] 50

AN LPS 755 RAW 264. 7 E I 4 i Bk

NO PPl % L3 2, AT LA H 05| e 55 3 A 0 11 32

I=(1-
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49.43% LAWY 1.6 T AUINH] R 2 L ng | 35 3 A
Hil%E, Ui A 1.6 .7 HA B U NO B
EARIVER . X A EIR SR R PR IE T
AT PRHE T — SR AR
*2 &t LPS S RAW 264.7
E 40 A NO B9HE R

Table 2 Inhibitory effect of compounds on NO release from
RAW 264. 7 macrophages induced by LPS

W

bt ot LIRS
Compound ?r:li‘ir/‘i‘;’“ Inhibitory rate( % )
1 50 50. 28
2 50 29. 41
3 50 41.94
4 50 36.24
5 50 27.32
6 50 51.99
7 50 49.91
LIS 50 49.43
5 it

H AT, X FAd BRI F 2 R RE, LT
HUBEZE L2 o BIE T ARG B 0T L AR S AR
H LR FEZE 1 95% £ BEAR BV Y 418 T B Ao
SEVEET T AMMEEY . AW 1 BT RS
W ALEY 2 ~T BRI R EY, HLE Y1
WG . POk A S AT T BRI MR
78 W5 R LAY 1.6.7 75 50 wmol/L IR E T,
XN RAW264. 7 E W) NO Az sl il 52 35 L
N R S 2 A I R, UL EAE G 1.6 .7 HoAg i
() NO BRI 0 176 T, 3% X A g 2 2 b 24k
BRI B — i M AR L, RAE
S N P e UL R B R, K 2R S
A 5 AR A T I AR, A
T M AR FAPLHIMEAS I — 9T . AR ALE
B T T Ab2E R B 2 BTG PERF T, 3R K
HRBRZ A T 2B PR TG MR T 5056
Wt , XA bR i — 2B T & SR R T
IS ELA
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