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Lignans from the root bark of Schisandra sphenanthera and preliminary study on their antitumor activities MA
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Key Laboratory of Research and Application of “Taibai Qi Yao”, College of Pharmacy, Shaanxi University of Chinese
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Abstract: The chemical constituents in the ethanol extract from the root bark of Schisandra sphenanthera Rehder et E. H.
Wilson were isolated and purified, and the in vitro antitumor activities of the compounds were compared. The results show
that a total of eight compounds are isolated and identified, namely ( —)-secoisolariciresinol-9'-0-B-D-glucopyranoside (1),
schizanbuynin B (2), sphenlignan B (3), threo-( 7R,8R) -guaiacyl-glycerol-8-0-4'-dihydroconiferyl ether (4), 3’,4-0-
dimethylcedrusin (5), () -erythro-guaiacyl-glycerol-8-0-4'-dihydroconiferyl ether (6), dihydrodehydrodiconiferyl alcohol-
4'-0-B-D-glucoside (7), and 3-hydroxymethyl-5-( y-hydroxy-n-propyl ) -2-( 3’-methoxy-4'-0-a-rhamnopyranosylphenyl ) -
2, 3-dihydrobenzofuran (8). All these compounds are isolated from S. sphenanthera for the first time. Among which,
compounds 3, 6, and 8 all exhibit certain in vitro inhibitory activities against tumor cells, but only compound 6 shows
better inhibitory activity against H460 cells compared with cisplatin ( positive control) .

Key words: Schisandra sphenanthera Rehder et E. H. Wilson; lignans; structural identification; antitumor activity

48 v H WK F ( Schisandra sphenanthera Rehder et E. H. E, I B M T X 4k & W Xt i JEg 40 M H460 , AS49 Fi
Wilson) SRS AL G P 20 “ B FK 77, A URSLEIE 25 HepG2 MUMRAMMGIE T , AITAL BT g v 1, e rh 1k F
AAEEE AMNE TR R B R B2 RS SRS S R AR AR SR IR
KM B IR VNS (RS S D, B TR
PEASRL iR WEM S E > BIFSE R BR, Eh R T A KE R 1 AR %

Ze ISR B R 2 55 2 A AL A A3, O HLak 28 4 FE B b
BRI B E AR T A BT R HET 11 #R

S TAr BT AR 7 5 TP, HEAR B 1 B T 2019 45 9 S A K (1 IIRALBEE (4o 0k T4
PR 25800 FHE  E 1 e IR T o BE 28 K o BB 5 SR RE R AR (RS

SodE R AR T IR AR 2 R A RS I T, 20190901) PRAF TR VY R 2 KA AT AR AR . W VR AR bR R
EHXEN TR TR B i BT T RS B S A YT JR B WORAR B, AR R R, A

WRREE: 2025-12-12

HEWHE: MEARPERESTE (82174111) 5 F K P FE 255 P T 5 AR B (2yyzdxk—2023202) 5 B2V o & 25 K27 810580 A AT B (2023 -
CXTD-05)

FEEREIA: TUFT (2002—) Jo BRPERBA LB | £ 8 M 225 TOERNBF

D3 E1EH E-mail zhangnatprod@ 163.com

SI A Db, MRibm, XIEEE, S AR FO0R AR B P i AR R A B S LB R R PRI IR [T ). A IR S M A, 2026, 35(4) .
111-114.



112 N7/ I AR SRS A

935 %

FEALRS FEAT AR F] : LC—- 6AD #12 th £ W AH (0, 1% 1Y
( HAS Shimadzu A ) ; Waters 2695 YA {635 4% ( 36 F Waters
N ;Bruker Avance 400 4% ff 2L 4R 3% 3% 4 ( #5 [E Bruker 24
Al ) ;6550Q - TOF Ji A (32 Agilent Technologies /A H] ) ,
CAPCELL PAK C18 MG T 2 il £ €3 #: (10 mmx 250 mm,
5 wm, HAS Osaka Soda /3 7] ) ; Sephadex LH—20 #E & A3 32 4}
(A Z R ERHA IR AR ) 5100~200,200~300 HAE 2 Hrk
J6E (75 I PEAL T7) s D101 RFLRHAS (R EEm gLk TAH R
N, B NS RTINS R (S R (P BB R A
BRI A=) 5 ZoTE Ak | 2 TR TG RINIE T B3 o0 40 My 4
(REHR A AFGERAR ) ; R ETR ” RS
3541216001, dt 5T &R K F R A R A ) ;040 (7 5
H20023460, 57 & 1 245 A FR 2 & ) 5 W98 40 il H460, A549.,
HepG2 0 H v ER# B G AN
1.2 7k
1.2.1 Aebda s 58 BUREEES 15 ke, FIARTIGEL
80% LB WOMPR] FE H2 B 3 K, FRIR 1.5 by A I HEBUR, I8
FEWRAA ISR RIEE (3 480 g) o HFEREIRE T2MBK T KK
FHAERBUA I | 2R Z R FIE T B4 26 3 W, 15 20 4 i ik
TBAL(227 ¢) \LBR BRI (450 g) FIE TESHAL(1 050 g)

B ZERERC AR JE T, A T - 288 2 W8 T (1A
50 0 1~0 ¢ 1) FATHEE R, 53] Fr.X1 & Fr.X5, Fr.X5
(39 g) £ Sephadex LH-20 BRI AR (L4, FH P S
F| Fr.X5-1 & Fr.X5-4, Fr.X5-1(252 mg) 22 £ WA (3%
alifl, FEsh A IR L2 B 60% B IA W, 15 8 Fr.X5-1-1 &
Fr.X5-1-3;Fr.X5-1-1(63 mg) 2] 4 A (3 4tk , 7 sh
AH R A R 53 B 60% FBEVE R, 15 FIAE & 3 (10 mg) . 4%
Fr.X5-3Y Fr.X5-4 571 (41 mg) , &2 0l 4 WA 35 2l 4k, 37
B AR TS EL 70% FR BT, A5 BIE A 2(11 me) .

IE T BRI D101 KA AR 7B, H S B -7k s R (MR
[0 100~20 : 80) #FAT4H BEUEML, 15 B Fr. X6 & Fr.X10,
Fr.X6(220 g) ZefE AR 2 AT, & ot — Y s o (IR AL L
1:0~0: 1) BEATES VL, 53] Fr.X6-1 & Fr. X6-3,
Fr.X6-2(13 g) 4 2F il & WA i sl Ak, 3 s AH R 7R 2 850
429 P EEE W, A3 2MEA Y 4(6 mg) 1 5(5 mg) ., Fr.X7(154
o) LRk AT AT, FH A P e - P BRI (B FLEE 1 0~0: 1)
PEATRBBE SRR , 158 Fr.X7-1 & Fr.X7-5, Fr.X7-2(8 g) &3
il A WA g AL, Bt SR R AR A3 41 36% FP A I, 75 314k
EW6 (9 mg) I 7(6 mg), Fr.X7-3(27 g) £ Sephadex LH-20
IR 1% A s, P T e - T (IR 1 s 1) YRS AR
B|Fr.X7-3-1% Fr.X7-3-3, Fr.X7-3-1(216 mg) £}l &
AR TGS, 7 S AR EL 4 32% Z B, AR B LG4 8
(6 mg) ; Fr.X7-3-3( 149 mg) £ P4 £ AR (O 3% 2l 4k, 3 248
IETRIIEL 22% SV AR B G 1(5 mg) .
1.2.2 ARSMRAF G E WA DU BEPEXT IR 360
B9 BA M 5 B SR T CCK - 8 3170 &l 6,25, 1250, 25.00,

50.00,100.00 wmol « L™ =38k & 9%t Ji 93 40 il H460, A549
B HepG2 Y48 (9 (4 Sl 16 M, IE TS 2 il vk %, R4l
3ANEE,

2 HRAH

21 EMETER

a1 HOTERKER,ESI-MS m/z:525.2[ M+H] ",
ST N € H, 0,, ' H-NMR (400 MHz, CD,0D)8:6.67( 1H,
d,J=2.4 Hz,H-2),6.65(1H,dd, J=4.0,2.1 Hz,H-5) ,6.57
(1H,m,H-6) ,2.60(2H,dd,J=14.5,7.2 Hz,H-7a,7b) ,2.02
(1H,m,H-8),3.66(2H,m,H-9a,9b) ,6.67( 1H,d,J=2.4 Hz,
H-2'),6.65(1H,dd,J=4.0,2.1 Hz,H-5") ,6.62(1H,d,J=1.6
Hz,H-6"),2.60(2H,dd, J=14.5,7.2 Hz,H-7"a,7'b) , 2.02
(1H,m,H-8"),3.66(2H, m,H-9’a,9'b) ,4.19(1H,d, J=7.8
Hz,H-1"),3.87(1H,m,H-2") ,3.55(1H,m,H-3") ,3.53( 1H,
m,H-4") 3.22(1H,m,H-5") ,3.20(2H, m,H-6"a,6"b) ,3.74
(3H,s,3-0CH,) ,3.75(3H,s,3'-0CH, ) ; *C~NMR ( 100 MHz,
CD,0D)8:134.1(C-1),113.5(C-2),148.9(C-3),145.4(C~
4),115.7(C-5),122.9(C-6),35.7(C=7) ,44.2(C-8) ,62.8
(C=9),134.1(C~1"),113.7(C-2") ,148.9(C-3") ,145.6(C~
4'),115.9(C-5'),122.8(C-6'),35.6(C-7') ,41.7(C-8"),
70.5(C-9'),104.8(C~1"),75.4(C-2") ,78.0( C-3") ,71.8(C~
4" 78.2(C~-5"),62.9(C-6"),56.4(3-0CH,),56.4 (3"~
OCH,) . &hAHIZEsTk'™  INZ & R (-) - TR STy
ARG B —9' - 0-B-D- 2 HEH ( ( -) -secoisolariciresinol-9’-0-
B-D-glucopyranoside ] ,

EW 2 FOKAK, ESI-MS m/z:515.2[ M+H]* 2212
A ChH,, 0, ,"H-NMR (400 MHz,CD,0D)5:6.86( 1H,s, H-4) ,
6.50(1H,s,H-11) ,1.11(3H,s,17-CH,),1.26(3H,d,J=6.9
Hz,18-CH,),1.81(3H,d,/=7.4 Hz,4'-CH,),1.86(3H,s,5 -
CH,),5.95~5.99(2H, m,-0OCH,0-) ,3.90(3H,s,1-0CH,) ,
3.88(3H,s,2-0CH,) ,3.82(3H,s,3-0CH, ) ,3.61(3H,s, 14~
OCH,) ;"C-NMR( 100 MHz,CD,0D)8:151.1(C-1),141.5(C-
2),152.3(C-3),106.1(C-4),132.1(C-5),77.5(C-6) ,75.2
(C-7),36.5(C-8),36.8(C-9),136.6(C-10),103.1(C-11),
149.4(C-12),133.0(C-13),141.1(C-14),119.5(C~-15),
122.8(C-16),18.8(C-17),17.5(C-18) ,166.6(C-1") ,128.7
(C-2"),137.6(C-3'),12.2(C-4'),14.4(C~-5'),101.0
(-OCH,0-),60.9 (1-0CH, ), 60.6 (2-0CH,),59.9 (3~
OCH,),55.9(14-0CH,) , Z5& H33CHk"” BNz &4 h
schizanbuynin B,

EW3 FOKAK, ESI-MS m/z:417.2[ M+H]* 312
M € Hy O, ,"H-NMR (400 MHz,CD,0D)6:6.38( 1H,s, H-4)
2.34(1H,m,H-6a) ,1.99(1H, m,H-6b) ,1.48 (1H,m,H-7) ,
1.80(1H,m,H-8) ,3.47(1H,d, J=8.4 Hz,H-9) ,6.52( 1H,s,
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H-11),0.86(3H,d,J=6.9 Hz,17-CH,) ,0.90(3H,d, J=6.9
Hz,18-CH,),5.93(2H,/=12.9,1.5 Hz,-OCH,0-) ,3.75(3H,
s,1-OCH,) ,3.74(3H,s,2-0CH,) ,3.53(3H,s,3-0CH, ) ,3.03
(3H,s, 9 - OCH,); "C-NMR ( 100 MHz, CD,0D) &; 152.9
(C-1),142.3(C-2),151.1(C-3) ,113.5(C-4) ,122.5(C-5) ,
39.7(C-6),40.5(C-7),39.1(C-8),89.5(C-9),138.6(C~
10),107.2(C-11),149.7(C-12),137.3(C~-13),140.1(C~
14),122.9(C-15) ,124.6(C-16),16.5(C-17),18.1(C-18) ,
102.6(-0CH,0-) ,61.1(1-0CH, ) ,60.9(2-0CH, ) ,59.9 (3~
OCH,),56.4(9-0OCH,) , Z5&HISCIR™  #ikiZ b &4k
sphenlignan B,

&Y 4 BEMR, ESI-MS m/z:379.2[ M+H]*, /3 T3
9 CpH, 0, ' H-NMR (400 MHz,CD,0D)6:7.00(1H,d,J=1.6
Hz,H-2),6.73(1H,d,J=8.2 Hz,H-5) ,6.79( 1H,dd, J=8.2,
1.6 Hz,H-6) ,4.82(1H,d, J=5.7 Hz,H-7) ,4.28 (1H, dt, ] =
9.4,4.7 Hz,H-8),3.83(1H,dd, J=11.9,5.7 Hz,H-9) ,3.75
(1H,dd,/=11.9,3.7 Hz,H-9) ,6.80(1H,d,/=1.7 Hz,H-2')
6.81(1H,d,J=8.2 Hz,H-5") ,6.66( 1H,dd,J=8.2,1.7 Hz, H~-
6'),2.60(2H,m,H-7'a,7'b) ,1.79(2H, m,H-8"a,8'b) ,3.55
(2H,1,J=6.6 Hz,H-9"a,9'b) ,3.80(3H,s,3-0CH,),3.78
(3H,s,3'-0CH,) ;” C-NMR ( 100 MHz, CD,0D)§8:132.5(C-
1),118.2(C-2),147.4(C-3),145.8(C-4),114.3(C-5),
119.6(C-6),72.7(C~7),85.2(C-8),60.8(C-9),136.6( C~-
1'),112.6(C-2"),150.4(C=3") ,145.7(C-4") ,110.4(C-5") ,
120.5(C-6') ,31.2(C-7") ,34.1(C-8") ,60.8(C-9') ,55.0(3~
OCH,) ,54.9(3'-0CH,) , &5&ME3CHk ™ #ikixfb &9
73— (TR ,8R) - BIAZE H I -8-0-4'- — S FABEEE  threo-
(7R ,8R) -guaiacyl-glycerol-8-0-4'-dihydroconiferyl ether) ,

&Y 5 THWEREK ESI-MS m/z:361.2[ M+H]* /3T
A €,y H,, 0, . H-NMR (400 MHz,CD,0D)8:6.80( 1H,m, H-
2),6.73(1H,m,H-5) ,6.79(1H, m,H-6) ,2.63(1H,t,/=7.6
Hz,H-7),3.72(1H,m,H-8),3.56(2H,t,/=6.5 Hz, H-9a,
9b),6.80( 1H,m,H-2") ,6.70( 1H, m,H-6") ,2.60( 2H,m,H~-
7'a,7'b),1.82(2H,m,H-8'a,8'b) ,3.55(2H,m,H-9'a,9'b) ,
3.85(3H,s,3-0CH,),3.82(3H,s,4-0CH, ) ;" C-NMR ( 100
MHz,CD,0D)&:137.1(C-1),110.7(C-2) ,149.2(C-3) ,147.7
(C-4),114.2(C-5),119.9(C-6),89.1(C-7),55.6(C-8),
65.1(C-9),137.1(C-1"),116.3(C-2"),135.0(C-3") , 145.4
(C-4"),130.0(C-5"),118.1(C-6"),33.1(C-7"),36.0( C~
8'),62.4(C-9"),56.9(3-0CH,) ,56.5(4-0CH,) , 4i&H%
SCERT BN IZ AL A R 37, 4-0- " RE R K (3, 4-0-
dimethylcedrusin)

ae AR, ESI-MS m/z:379.2[ M+H] ", /3 F =X
9 CpH, 0, ,' H-NMR (400 MHz,CD,0D)6:7.02(1H,d,J=1.8
Hz,H-2),6.76(1H,d,J=8.2 Hz,H-5) ,6.86( 1H,dd, J=8.2,
1.8 Hz,H-6) ,4.87(1H,d,J=4.7 Hz,H-7) ,4.21(1H,dd, J=

9.9,5.3 Hz,H-8),3.71(1H,dd,J=11.9,4.0 Hz,H-9) ,3.45
(1H,dd,J=11.9,5.2 Hz,H-9) ,6.86(1H,d,/=1.7 Hz,H-2") ,
6.97(1H,d,J=8.2 Hz,H-5") ,6.71(1H,dd, /=8.2,1.7 Hz,H-
6'),2.62(2H,m,H-7"a,7'b) ,1.84(2H, m,H-8"a,8'b) ,3.56
(2H,t,J=6.5 Hz, H-9'a,9'b),3.85(3H,s,3-0CH,) , 3.82
(3H,s,3'-0CH, ) ;* C-NMR ( 100 MHz, CD,0D)&8:133.9(C-
1),119.7(C-2),148.9(C-3),147.3(C-4),115.9(C-5),
120.9(C-6),74.2(C-7) ,87.8(C-8) ,61.9(C-9),138.3(C-
1'),114.0(C-2"),151.8(C-3") ,147.2(C-4') ,111.8(C-5") ,
122.1(C-6"),32.8(C-7"),35.7(C-8") ,62.3(C-9") ,56.6( 3~
OCH,) ,56.4(3'-0CH,) , Z5&HISCHk™  #ikNiZ b &4k
() - A -@EIAREH M -B-0-4"- A MMBERE(()-
erythro-guaiacyl-glycerol-B-0-4'-dihydroconiferyl ether] ,

&Y T OAEERK ESI-MS m/z:523.2[ M+H]* /3T
Hh €, H,,0,,,"H-NMR (400 MHz,CD,0D)&8:6.75( 1H,s, H-
2),6.90(1H,d,J=8.1 Hz,H-5) ,6.69(1H,s,H-6) ,2.62( IH,
t,/=7.7 Hz,H-7) ,2.18(1H, m,H-8) ,3.56(2H,t,J=6.5 Hz,
H-9a,9b),7.03(1H,d,/=2.0 Hz,H-2") ,6.93( 1H,dd,/=8.3,
2.0 Hz,H-6'),5.55(1H,d,J=5.8 Hz,H-7") ,1.84(2H,p, ] =
6.9 Hz,H-8'a,8'b) ,3.84(2H,m,H-9'a,9'b) ,4.78 (1H,d,J=
7.7 Hz,H-1") ,3.37~3.50 (5H, m,H-2",3",4",5",6"a),3.74
(IH,m,H-6"b),3.86(3H,s,3-0CH,),3.83(3H,s,3' -
OCH,) ;”C-NMR (100 MHz,CD,0D)8:129.6(C-1) ,114.1(C-
2),145.4(C-3),147.6(C-4),119.4(C-5) ,118.1(C-6) ,88.5
(C-7),55.7(C-8),62.5(C-9),138.4(C~1"),111.1(C-2"),
150.9(C-3"),147.4(C-4') ,137.1(C-5") ,118.2(C-6") ,32.9
(C-7"),35.8(C-8"),65.1(C-9"),102.7(C-1") ,74.9(C-2") ,
78.2(C-3"),71.3(C-4") ,77.8(C-5") ,62.2(C-6") ,56.7(3~
OCH,),56.7(3'-0CH,) . %54 Mk il iz ik &
H_HER MBI RKEE -4 -0-p-D - R
(dihydrodehydrodiconiferyl alcohol-4’-0-8-D-glucoside)

&8 EAF MR, ESI-MS m/z:493.2[ M+H]* , 1
KA €, H,, 0,0 H-NMR (400 MHz,CD,0D)6:7.03(1H,d, J=
1.9 Hz,H-2),7.04(1H,d,J=8.1 Hz,H-5) ,6.93(1H,dd, J =
8.1,1.9 Hz,H-6) ,5.53(1H,d,/J=6.1 Hz,H-7) ,3.44(1H,m,
H-8),3.85(1H,m,H-9a) ,3.75(1H, m,H-9b) ,6.57(1H, brs,
H-2'),6.60( 1H,brs, H-6") ,2.56 (2H,t,/=7.5 Hz,H-7"a,
7'b),1.83(2H,m,H-8"a,8'b) ,3.56(2H,t,/=6.5 Hz,H-9'a,
9'b),5.33(1H,s,H-1") ,4.03(1H,m,H-2") ,3.79( IH,m,H-
3"),3.40(1H,m,H-4") ,3.71 (1H,m,H-5") ,1.20(3H,d, J=
6.2 Hz,6"-CH,) ,3.80(3H,s,3-0CH,) ;" C-~NMR (100 MHz,
CD,0D)6:139.1(C-1),111.2(C-2),152.1(C-3),146.9(C~
4),118.8(C-5),119.1(C-6),88.3(C-7),57.5(C-8) ,65.4
(C-9),136.8(C-1"),117.2(C-2") ,141.9(C-3"),146.7(C~
4'),129.5(C-5"),116.7(C-6') ,35.8(C-7"),32.7(C-8"),
62.3(C-9'),101.4(C-1"),72.1(C-2") ,72.2(C-3") ,73.8( C-



114

EIE7/B R SRS R N e

935 %

4"),70.8(C-5"),17.9(C-6"),56.3(3-0CH,) , &4 MK
BRI 3- B H -5 (y- R ILIE ) -2-
(3'-F -4 -0-a- RAWEIRIL ) -2, 3- Z EORIF 0k ( 3-
hydroxymethyl-5-( y-hydroxy-n-propyl )-2-( 3’-methoxy-4'-0-a-
rhamnopyranosylphenyl ) -2, 3-dihydrobenzofuran] ,
22 LEYRMEEEST

KM R (3 1) £ ALE 8 3 0 8 XAy 3 Fiibsai 40
J H460 ,A549 Fil HepG2 Y4 ELA — & MR SN Gl 15, tb &4
6 XF H460 F1 HepG2 A — & MM HI TG PE, H2 L& 6
X HA60 (14 #1031 0 T M4 ( BT RR) o

F1 P ALRFRELFR S 3 BEL B A5 E 1 ( X+SD)
Table 1 Inhibitory activities of root bark components of Schisandra
sphenanthera Rehder et E. H. Wilson against tumor cells ( X+SD)

X TR 28 4~ A0 e BE/ (ol - L)

a2/ Half inhibitory concentration against tumor cells
Compound"
H460 A549 HepG2
C3 42.58+0.97 51.53+0.78 47.18+1.56
C6 21.06+1.37 71.59+1.56
C8 77.54+0.86 62.78+2.56 58.93+2.03
G4 Cisplatin 32.16£1.19 43.51+1.26 32.45+1.04

' C3. Sphenlignan B; C6: () - -@AIAKHM-g-0-4-=K
FAFAEERE ( +) -erythro-guaiacyl-glycerol-8-0-4'-dihydroconiferyl ether;
C8: 3-FEMIL-5-(y—BRILIENEE) -2 (3" - 2k -4'-0-a- [
TR R L) -2, 3 - A R I 0k 3-hydroxymethyl-5-( y-hydroxy-
n-propyl) -2-( 3’ -methoxy-4'-0-a-rhamnopyranosylphenyl) -2, 3-
dihydrobenzofuran. {31 X fit 7 20 M A7 410 #1549 /£ & 4 Only

list the compounds with inhibitory activity against tumor cells.
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