KRS 5T % Nat Prod Res Dev 2023 ,35,761-765 780

SR KB K B S OB 5%

F ORIREFUEKAN
BEBKEE 522505 BB 541199

W E SRR EE Parthenium hysterophorus Linn. KGR b il4r . R AL Sephadex LH-20 MCI,ODS #12f
il £ 8 HPLC A5 Hi R , AR 46 18314 95% L AR 7 8513 8 5 MARNGE LAY (1 ~5) lid ik il
SRR AR SR 4 ) % N (7S,85,7'E)4,9,9"-= ¥ 4E-3,5,7,3" 5 - L & -8, 4 S BT RIS £ -7/
(1) THEIBHR(2) MMRARE (3) AR (4) JRTEEH (5) . Ho MG 1 ke, EW 3 ~5 hEK
MR o B AS 3 . XA LA WIEAT T RSMU 28 90 1 M i , 25 R o, L& 1 X5 LPS S 4 BV-2 /)
i S AR LR e NO BAT S 2B i A, 1G5 21,10 £ 1.97 pumol/ L, Hop A W3 el 1 , BT A7 A6 & e e JE
T EIAS S 0 40 L AT R

KBRS s ARNEZR 5 /MBS AN s BT 28 AT T 1

hE 425 :R284.2 ZERFRIRAD : A
DOI:10. 16333/j. 1001-6880. 2023. 5. 004

N E %S :1001-6880(2023)5-0761-06

Lignans from Parthenium hysterophorus Linn.
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College of Pharmacy ,Guilin Medical University , Guilin 541199 , China

Abstract : To study the lignans from Parthenium hysterophorus Linn. Five lignans (1-5) were isolated from the 95% ethanol
extract of the aerial parts of P. hysterophorus by silica gel , Sephadex LH-20,MCI, ODS, and preparative HPLC chromatograph-
ic techniques. Their structures were established on the basis of extensive spectroscopic analysis and comparison with the data
in reported literatures. As a result, five compounds were identified as (7S,8S,7'E)-4,9,9 -trihydroxy-3,5,7,3",5'-pentame-
thoxy-8 ,4-oxyneolign-7'-ene (1) ,syringaresinol (2) ,medioresinol (3) ,pinoresinol (4) ,schisandrin (5). Compound 1 was
a new compound ,and compounds 3-5 were isolated from P. hysterophorus for the first time. All the compounds were screened
for their in vitro anti-neuroinflammatory activities,and the results showed that compound 1 displayed significant activity with
an ICy, value of 21. 10 £ 1.97 pmol/L. The other compounds were inactive ,and all the compounds didn't affect the cell sur-
vival under the test concentrations.
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-+ Bruker /3] ) ; Agilent 6545 Q-TOF LC-MS 15453t
BB (21 Agilent 22 R ) 5 QU8 1H S BORAR (%
AL B RE I E R A R AR s BV-2 40 (R
PR 27 58 110 5 4% A 175 W 3% ) 5 Wl b X ( 56 [ Bio-
Tek) ;CO, £ 3746 (3£ [E Thermo A1) ; YMC C (8
JEAE (20 mm x 250 mm,5 pm, HA YMC A d]) ; #
JRCOGEERE GF s FAE @5 FEE (200 ~300 H , 75 5
VR T ) R BEBENE Sephadex LH-20 ( i it
Pharmacia 7\ &) ) ; MCI ( CHP20,75 ~ 150 pum, H A
Mitsubishi 23 &) ) 5 )2 AHA: 6% 8 RP-18 (50 wm, H
AR YMC 24 A )5 o 3% BB (56 B Fisher 23 W,
218273 ); {1 3% £ Ji§ ( 3£ [ Fisher 24 #],
F22M7D201 ); DMEM & ## 3% 3% & ( Gibceo,
8122308) ; Jifi 4F 1fiL 775 ( Clark Bio, JC63469 ) ; LPS ( 3£
Sigma, 018M4000V ) ; Griess i 7| ( # =~ X,
061322220711 ) ; MTT ( 32 [E Sigma, WXBC6835V ) ;
DMSO (Fif 42T, 1817070 ) 596 FL 21 Jfd %5 37 A (
Nest /2 &) ,071521BLO01) ,,

BRIEAG T 2020 4F 7 AR T VR H IR X BT
ST SR AR R 2 B X TR AT 5 D148 E
BRI 2 JE A W) AR K 28 Parthenium hysterophorus
Linn, #3745 (No. PH-202007 ) {847 T AR S 27 e 24 2

B
1.2 SLWHE
1.2.1 #EE55H

WA AG B ER 4 (11 kg) FH 140 L.95% &
BN R AR 3 YK, B3R 3 h, & T BRI, 980 vk
IR HEE KRR, HOR OFREIT
B, 198 4R LR IZF 388.8 g,

SR RE A (6335 X R TR R A R AT A 43, 4K
U S Be-HTEE (100 1—3: 1) FEATHERE VL , 2t
559 MH A Fr. A ~Fr. 1, Fr. E(81.8 g) £ MCI
ISR T o B, SR I EE-7K (402 60—100:0) R 5E
HEATRRBEGRI , & DR VR A5 31 8 453 (Fr. E1 ~
Fr.E8), Fr.E2(9.4 g) % ODS H:ta it 174385, H
FH - 7K (152 85—100: 0) #EATHR LRI , &5 I Ve
15%5] 29 24y (Fr. E2. 1 ~ Fr. E2.29) , Fr. E2.28
(56 mg) £ Sephadex LH-20 & ¢ (5,35 73 &5, I H
By BiA5 3 O 20 43 (Fr. E2.28. 1 ~ Fr. E2.28.9) ,
B Fr.E2.28.5(11.0 mg) FH ¥ il 4% % HPLC 4lifk
(23% Z.J5/7K ,8 mL/min) , 1885 1 (1, =64.7
min,2. 1 mg), Fr. E4(4.5¢) &2 A ODS A 4% 43
B9, I EE-7K (450 55—100: 0) #4786 2 e i 45 2

33 N4> (Fr. 4.1 ~Fr. F4.33) . Fr. E4.18(156.6
mg) Z& Sephadex LH-20 #E AT 4 35% 53 85, JH H It vk
AR5 5 N2 45 (Fr. E4.18.1 ~ Fr. E4. 18.5) , 243
Fr. E4. 18.4(29. 5 mg) %45 2 4l % % HPLC #lifk
(30% £ JiE/7K, 8 mL/min), 132G Y 2 (1 =
27.5,6.3 mg) . Fr. ES(6.3g) £ 4 ODS 4 {3,
FHHITE-7K (34: 66—100: 0) B B VE AT 27 ~2H 43
(Fr.E5. 1 ~ Fr. E5.27), Fr. E5. 10 (65. 7 mg) £
Sephadex LH-20 #4385 53 25, F WP B v i 75 2]
9 N4 (Fr. E5.10. 1 ~ Fr. E5.10.9) , Fr. E5.10. 5
(10.6 mg) 1 2 1l £ 7 HPLC 4lifk (30% 2.5/
7K,8 mL/min) , 15 #4L- &%) 3 (1, =33.2 min,5.0
mg) ;Fr. E5.11(210. 0 mg) £& Sephadex LH-20 % i
RSB, Y B AR 21 9 A2 43 (Fr. ES. 11
1 ~Fr.E5.11.9) ,Fr. E5. 11. 8 (20. 6 mg) £33l
£ % HPLC 4lifk (30% £ fit/7K ,8 mL/min) , 15 %4k
E¥4(t; =39.4 min,5.0 mg); Fr. E5.19(525. 6
mg) % Sephadex LH-20 #E AT (4185 43 25, FH W it vk
JFEE] 5 A4 4> (Fr. E5.19. 1 ~ Fr. E5.19.5) , Bt
Fr. E5.19. 1(92. 0 mg) £ i 2 i £ % HPLC 4fi{k
(50% Z,JiE/7K ,8 mL/min) , 18FL A4 5 (1, =26.3
min,5. 8 mg) .
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I, B = R RE 4 L 2y o 85 57 LI T AR 70% ~
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2 — BRI, R 3 ~ 8 A BV -2 4T 5L .
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C,5% CO, MIGFA N KT IR, 4 A NG BE RS 5% 24 h
Jo TR SR, R R AT I 2y Ab B, LBk
FIH0.1.1.10 .50 pmol/L 5 LPS dL[RfE ., [FHt
WA A SRR, &4 254 LPS Zk i 100
ng/mL, ZHMIINZY 5 AR 2857 20 h J5  UR I,
Griess LA EKEIN S W+ NO &,
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SERHTHME = bRMERFOR, TP R 2= R,
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Mo TC5o fF 4 ) 25 45 Hh 4 AR Ze vk [nl I3 480531
&,
1.2.5  MTT A&l AL A4 st 0N i R 4m BL 84 iR, 7 5
OSBRI S 57 1 BV-2 /N B 40 M, T
10% JiG 4 I3 (1) 5T i DMEM 35 33 5 41 i 2 B 34
2.5 x 10° 4~/mL, #/T 96 LAk, 100 pl/1L,
T37 °C,5%CO, WIEFRAANIEFE. 4 MU BE 35 57
24 h R SO EE R SR, R SEAT N2 ab B, Horp
5 ML &R & 0.1.1,10.50 pmol/L 5 LPS 3t
FIVER . AR Zs 4 S50 IEA . £ 452540 LPS
LN 100 ng/mL, K45 5 mg/mL MTT F
37 C T :[FEREE 4 h, WERRE SR, SR SGMA 150 pL
1) DMSO ¥, T 490 nm Kb HOG%E B OD fA,
VT A7 1 5 (LA 06 % = R L4 OD {E YT
PIE/ 25 X IRZH OD R~ F-341H x 100% ) .
2 LGHER
2.1 HHETE
wEWm1 AEKA; [aly) - 14(c 0.4,
MeOH) ; mp. 122 ~ 123 °C; UV (CH,;0H) A, (log
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£):200 (4.54),270 (3.78) nm, HR-ESI-MS: m/z
473.177 4 [M + Na]” (caled for C, Hyy OgNa,
473.178 8) , 454" C NMR $u4f (W2 1) & Hi4y
TN CoyHyy O, AIAIE A 9, "H NMR Hodis (13%
D) B aY 1 AP FREY 1,3,4,5-I0 R
EWA[ES[6,6.61 (2H,s,H2,6) F16.70(2H, s,
H2',6") ], —#H A REEF 56, 6.53(1H,
d,/=15.6 Hz,H-7") #16.30 (1H,dt,J =15.6,6.0
Hz,H-8") ]2 MERK P IEFS[6,4.48(1H,d,
J=6.0 Hz,H7)f14.22(1H,m,H-8) ],2 Pi&EE W
FRESES{6,03.89(1H,dd,J =12.0,4.8 Hz),
3.66(1H,dd, J =12.0,3.0 Hz), H,9] f1[4.21
(2H,m, H,9") ]} #i1 5 4~ H A S (55 [6,3.82
(6H,s,3,5-OMe) ,3.78 (6H,s,3",5'-OMe) #1 3. 28
(3H,s,7-OMe) ], C NMR %4l b /s 11 T 23 A
S 14 4 sp® ZAR RS S, 9 A AR
(HrPads 5 AR E ) o B R R B
5(7S,8S,7'E) -5 ,9-dihydroxy-3,7,3’,5',9'-pentam-
ethoxy-8 ,4"-oxyneolign-7"-ene' " AH L35 , & 0 A%
BARARARRL, P, AL 59 1 2 8-04"-5F0k A
ER(ILET),
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Fig. 1 The chemical structures of compounds 1-5

4% , HMBC ( LI 2) j v, H-2/H-6/7-OMe &
C-7(8. 84.0),H-7 5 C2/C-6 (8, 106.0) il 3,5-
OMe 43 911 5 C-3/C-5 (5, 149.1) #H%, 45 4'H-'H
COSY i H-7/H-8/H,-9 F JiE & 4t #E il H oy 4-
(333 JL-1-F AR JE N 5L ) 2, 6-— F 4 i 2 i 1) 45 g
B, ok, HMBC % ¥, H2'/H-6' 5 C-7' (5.
131.4) ,H-8'5 C-1' (5. 134.6) i1 3',5'-OMe 5 C-
3/C-5(8, 154.5) %, 454 H-"H COSY ¥+ H-7'/
H-8'/H,9" (i€ RSt , LKy 4- (35879 k-1 -45-1 -
$)-2,6- " H A SR B 50 B, e Jm , HMBC 3%
i, H-8 5 C4'(8,136.4) #HC, IEH] LR W A>2544
FBE st C-8 1 C4MHi%E . &5 Lrdk, JAi1wfe 1

(ot 7B WIIRRTER I8

"H NMR %4 7%, H-7' Fl H-8' {8 & # % J =
15.6 Hz, B3 T C-7'/C-8" YRy E #7014k,
CO i EmAE ML A 0% 22K 0.23, 455 3
mke L FRATHE T HT/H-8 PR R, 7E CD %
H1,232 nm 4b M IR Cotton 25 B, 4545 SCHR il &
T C-8 WALy S AL, LR B, ATE E LS
Y1 4(7S,85,7'E)4,9,9-=5%3,5,7,3",5 -1
FH AR -8 472 R IE -7 - [ (7S,8S5,7'E) 4,9,
9'-trihydroxy-3,5,7,3", 5'-pentamethoxy-8 , 4’ -oxyne-
olign-7"-ene | . LAY 1 WY TF-A0 4544 %5 5 B4 I 4
L3 AT AT E 1 56 2% 28 (www. trew. ac. en) o
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OCHg -~ HMBC

E2 &1 3£ H-"H COSY 1 HMBC #H3%£
Fig.2 The '"H-'"H COSY and HMBC correlations of compound 1

*F1 &1 H(600 MHz) F1"C
NMR (150 MHz) ##% ( CD,0D)
"H (600 MHz) and “C NMR (150 MHz)
spectra data of compound 1 in CD;0D

Table 1

No. 8y (J in Hz) Sc
1 130. 6
2 6.61,s 106.0
3 149. 1
4 136. 1
5 149. 1
6 6.61,s 106.0
7 4.48,d(6.0) 84.0
8 4.22 ,m 86.8

3.89,dd(12.0,4.8)

? 3.66,dd(12.0,3.0) 61.4
1 134.6
2 6.70,s 104.9
3 154.5
4 136.4
5 154.5
6' 6.70,s 104.9
7' 6.53,d(15.6) 131.4
8 6.30,dt(15.6,6.0) 129.7
9’ 4.21,m 63.8
3-OMe 3.82,s 56.7
5-OMe 3.82,s 56.7
7-OMe 3.28,s 57.4
3'-0Me 3.78,s 56.6
5"-0Me 3.78,s 56.6

wEaEWm2 HEOTERH AR mp. 184 ~186 C;
HR-ESI-MS:m/z 441.151 5 [M + Na] " (caled for
C,,H,,O4Na,441.152 5) ,'"H NMR ( (CD,),CO,400
MHz)§:6. 68 (4H,s,H2,6,2',6") ,4.67(2H,d,J =
4.0 Hz,H-7,7'),4.22,3.83 (4 2H, m, H9,9') |
3.82(12H,s,2,6,2',6'-OMe) ,3.08 (2H, m, H-8,

8');"C NMR( (CD,),CO,100 MHz)§:133.2 (C-1,
1'),104.4(C2,6,2",6"),148.7(C-3,5,3",5"),
136.1(C4,4"),86.8(C-7,7"),55.3(C-8,8"),72.3
(C9,9"),56.6(2,6,2",6"-OMe) . VI "3t 5 X
R G — B, BB I T BB R,

HEW3 HETEIEHAR;mp. 173 ~175 C;
HR-ESI-MS:m/z 411.140 9 [M + Na] " (caled for
C, H,,0,Na,411. 142 0) ,'"H NMR ( CDCl, ,400MHz )
5:6.90(1H,d,J =1.6 Hz,H2),6.89(1H,d,J =
8.0 Hz,H-5),6.82(1H,dd,J=8.0,1.6 Hz,H-6),
6.58(2H,s,H2",6"),4.74(1H,d, J =4.4 Hz, H-
7),4.71(1H,d,J =4.8 Hz,H-7") ,4.26 (2H,m, H-
9a,9'a),3.91 (3H,s,3-OMe),3.90 (6H,s,3",5'-
OMe) ,3.88(2H, m, H9b,9'b),3. 10 (2H, m, H-8,
8);"C NMR (CDCL,, 100 MHz) §:132.2 (C-1),
108.7(C-2),145.4(C-3),146.8(C4),114.4(C-
5),119.1(C-6),85.9(C-7),54.2(C-8),71.7(C-
9),134.3(C-1"),102.8(C-2",6"),147.3(C-3",5"),
146.8(C4"),86.3(C-7"),54.5(C-8"),72.0 (C-
9'),56. 1(3-OMe) ,56.5(3",5'-OMe) ., VI ¥ 5
SCHR™ 38—k, MO A N AR RS 1) o

wEWme HOIEEH A ;mp. 119 ~120 C;
HR-ESI-MS:m/z 381.130 4 [M + Na] " (caled for
C,,H,,0,Na,381.131 4) ,'H NMR ( CD,0D, 400MHz )
5:6.95(2H,d,J =1.6 Hz,H2,2"),6.81(2H,dd,J
=8.4,1.6 Hz,H-6,6") ,6.77(2H,d,J =8.4 Hz, H-
5,5'),4.71 (2H,d,J =4.0 Hz,H-7,7') ,4.23(2H,
dd,/ =8.8,7.2 Hz,H9a,9'a),3.85(6H,s,3,3"-
OMe) ,3.83 (2H,dd,J =8.8,3.2 Hz, H9b,9'b),
3.14(2H,m,H-8,8") ;" C NMR(CD,0D, 100 MHz)
5:133.8(C-1,1"),110.9(C-2,2"),149.1(C-3,3"),
147.3(C4,4"),116.0(C-5,5"),120.0 (C-6,6"),
87.5(C-7,7"),55.4(C-8,8"),72.6(C-9,9"),56. 4
(3,3"-OMe) . LA b %d 5 3ok "™ s — 2%, il
FEEYHINIEE

w&WSs Ttk ; HR-ESI-MS: m/z 455.203 3
[M + Na] " (caled for C,,H,,0,Na,455.204 6) ,'H
NMR ( CDCl, , 400MHz) 8:6.61 (1H, s, H4) , 6. 54
(1H,s,H-11),3.91(3H,s,3-OMe) ,3.89(3H, s, 2-
OMe) ,3.88(3H,s,12-OMe) ,3.87(3H,s,13-OMe) ,
3.59 (3H, s, 14-OMe) ,3.58 (3H, s, 1-OMe ) , 2. 66
(1H,d,J =13.2 Hz,H-6a),2.65(1H,dd,J =14.0,
1.6 Hz, H9a) ,2.38 (1H,d, J = 13.2 Hz, H6b),
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2.35(1H,dd,J =14.0,2.0 Hz,H9b),1.88 (1H,
m,H-8),1.26 (3H,s, H-17),0.82 (3H,d, J =7.2
Hz,H-18) ;" C NMR (CDCl,, 100 MHz)§:152.2( C-
1),140.9(C-2),152.5(C-3),110.1(C4),131.9
(C-5),41.0(C-6),72.0(C-7) ,42.0(C-8) ,34.4(C-
9),134.0 (C-10),110.5 (C-11),152.0 (C-12),
140.3(C-13),151.7 (C-14),122.9(C-15),124.3
(C-16),30.0(C-17),16.0( C-18) ,60. 80 (1-OMe) ,
61.1(2-OMe) ,56.1(3-OMe) ,56.0(12-OMe) ,61. 1
(13-OMe ), 60.76 (14-OMe) . VI I B4 5 scikt™
1B — B, B E RS YN TR TR
2.2 jEMEMKER

FH Griess 12 E T4 1 ~5 % LPS 3%
TG BV-2 /NS A LR NO (3l VE Y, 45 2R
LAY 1 BA B NIHIVER L IC, 8 21,10 +
1.97 wmol/L, PHH:Xf B2 K35 38 R 1y 1C5, 2 7. 57
+ 1.40 pmol/L, HARILEWXT NO By R A B
WAPHIER (1G5, > 50 pmol/L) o MG MTT SL4 45
RN ALEW 1 ~5 ZEMHE BT ¥R 0 BV -2
7N T 240 B A7 2%
3 g

NI K253 B o 3 Y e AR N =
BB AT TS, I 8 T 5 MARIERZE
&Y, b adE 1 ASH 8-04" -5 AR 3 4~
WIREANG R 1 DMPRARFHETIANEER . X Bk
5 AL A YT T BUd 2 50 TE M I 0 1 , & AL
A1 Bt T AR EE A NO B E M, A
E R NO (RS BA MRIVER . MTT SE8e4s
W ARIB RGP e vk &~ A B A 4l i 8
PEVER AT BV -2 /)N 52 J5T 240 M 09 A7 05 % . AR A
IRBETEAE AL I A R 2R 28 B P REAS S R 46
RIFPUARIGVEN FZ 30 e hill . 456 SCHk i
T, FRAT 2 BUAR I A5 BT 48 1 1 3 1) i R B 4E vp
TERE 2R N EEIR A i — 4 SR Hipr s 2
PTG VE R LA, FRATTR AR SL A 5T HAL 22 A
JFE ROCTERS Fm 2E BT, LA LA o pf
ZRAET ML G o EAh, A e SCHk & I, SR G
HHARRR R A GE R D, AR E &
TR AR o B A S ARY, hy Je BEp s AR At T
B

&% 3k
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