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8-0-4' Neolignans from the fruits of Leonurus japonicus
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Abstract: To study the compounds from the fruits of Leonurus japonicus and their anti-proliferation of liver cancer cells and
hepatocyte protection activities. Macroporous adsorbent resin (D-101) column chromatography,silica gel column chromatogra-
phy,reversed phase C,; column chromatography, and high performance liquid chromatography were used for separation and
purification of the compounds. The structure of each compound was identified by organic spectroscopy. Three 8-0-4' neolig-
nans were isolated from the fruits of L. japonicus,which are ( +)-(7S,8S,7"'E)-4,9,9 -trihydroxy-3,3’,7-trimethoxy-8-0-
4'-neolignan (1) ,7,8-threo-methyl-4-[ 2-hydroxy-2-( 4-hydroxy-3-methoxyphenyl-) 1-( hydroxymethyl ) ethyl ] ferulate (2) ,7,
8-erythro-methyl-4-[ 2-hydroxy-2-(4-hydroxy-3-methoxyphenyl-) 1-( hydroxymethyl ) ethyl ] ferulate (3). We first reported the
absolute configuration of compound 1. Compound 3 is a new natural product. Both compounds 1,2 and 3 were isolated from
the fruits of L. japonicus for the first time. The anti-proliferation of liver cancer cells and hepatocyte protection activities of
each compound were investigated by the MTT method. When the three compounds were administered at a concentration of 50
pmol/L  they had no obvious inhibitory effect on inhibition proliferation of SMMC-7721 liver cancer cells and no obvious pro-
tective effect on acetaminophen-injured Chang and HL-7702 liver cells.

Key words: the fruits of Leonurus japonicus ;8-0-4" neolignan ;isolation and identification jabsolute configuration

BT W R R 25 B 25 Leonurus japoni-

Wk H 19 :2020-09-21 32 1 11:2021-03-05 cus) WHRSL,“ 258" Z A R T M) - #5 B,
FETE EEK A RFLF 3 4 (82022072,81872991 ) 3 H K H 4% F) S 1 N "~ N AN e STt
FAFLREETZE0 H (2019YJ0334) “BRAE LR, EIHH S, BRAK R, AMREE B, 22

# WAE1EH E-mail :feifeifly555@ 126. com, pengchengchengdu@ 126. com FIES m‘,ﬁz\zﬁ Wyooeeer "B S s R R 3
Y~ ’ ’ R 2N



Vol. 33

&

J7% JER TP 8-04 WA MR REMF WAL 1321

TR, AZE(ARFH ) id 2 A6 T 2 WK E 53
PAHR VTS TR B H 2568 , I8 2 N 22k, W) 80 ] 52 7
THR. AR, HAKAT I, AR50,
JUN=18; 25 /5 SRS P SERE TR 2 B R A R R
B2 AN ST 2 AR A8 25 F RO A T AN TR
Rl RE % o

H T X T 65 BRI AL E A, TR 38
BIFORR D . WFERE T o B ik & Ak >,
FEALE SR K TR ST,
AN, — SR AR G- BT B AL ( GC-MS)
XF AT T T, R I FE B S A KR AR DT
i AR A AT X TR T
I PR B Z o FE R T IR R HTTIRYT
EEAY S EIRINE E-NS = 31V NP NS
B AT Sk 0 KR R 1 s e 2, L2
TR AN A SRR B 0 18 T Bov Se i 1
A BT AT TOE9E . RIS, 38t e 1) Sk & B
WAL S Y RA HUMIE BT R O EE DRTE S A i
1/ A6 DR (PAF ) 26 A i 112 AR 52
A5G R AR LT IR, X kAT T
T ORISR 2L . USRI 5 383 18 52 )
RO IR 24550 Jo3 B iy, Sy 76 7 111 R FH 24 48
HE 2 B B AR
1 #R5FZ®
1.1 ##y

Synapt G, HDMS #4573 B i 154X ( 36 (5 Waters
/AT ) 5 Burker-AVIITHD-600 7 4% 54 415 e 33 4% [ 0]
FEMRBE 297 K (24 °C) , WU EERELE (TMS) S MR,
[ Bruker 23 7] ] 5341 plus BYRESGAL [ 314 IR R
IR (1) A BRZN ] ] 5 Agilent Cary 600 FT-IR %I4T
HPIGTEACFN 1220 HY 25 RO AH (0,35 4L (S [ Agilent
/N1 ) 5 Chirascan-plus circular dichroism % 5 1% {%
(5L = W 4 3/ 7] ) ; Biichi Rotavapor R-205 7Y
HEHE 72 % AL Bachi Gradient Former B-687 #I i &
AR 35 (X (31 Bachi A H])  ZF-90 A £ Yy fE i
Fa S HME S (i LLBURE L OEAAR))  Milli-
Q Reference A1 2 /KA (75 [ ¥R e £ 141 ) ; AL 104
B, 1R (Fi -+ Mettler Toled 22 %] ) ; Multiskan MK
3 HITEHRY AN Series 1T Water Jacket %I CO, W4 ( 35
Thermo 7\ #] ) ; Allegra X-12R I B .0 HL ( &
Beckman Coulter /v H] ) 3 AE 2000 Y iy 1 I fik s (J&
"] Motic ] ) o

TGRS e I S AR [ A AR (1

13) BBy A 7,40 ~60 pum ] 5 D101 B ALK 3§ i
(LR B AR A A AR H S
JROTERERE GF254 (5 B AL T ) s X S mk 2 Sk
By (R P v 3% A B A R A AL S
CHB180228) ; DMEM # 5% 3t [ F8 8L Kt /R Bh4z (h
) A BRA ] L5 2003938 | ; 7 85 R -8 R IH K
(100X, b3 2= RAYIFAR) s H A 4 1E (LR
AR A BR 2 F L iS5 18060403 ) ; 25
i (1:250, b EREERFHA RN A, it S
920T042) ; MEMEHE (MTT, Jb 5 4 Fe 22 ik A MRk B A1
BRZ\ 7], CAS 298-93-1) s S H 2 (CD,0OD) At
fid[ (CD,),CO JRGRARE T (CDCLL) [ 22 HE&I#fF CIL
([ B AR e S ) 28 Al 5 o e (92 [ Sigma 24
Al) AR S e (AT Al R TR Ak
A BRA D) .

SMMC-7721 A 48 JifL  HL-7702 A JH1E & 2
Jitl ,Chang AT IE & 40 g 357 iy & [ 1 - 2E ) ) 4
FBRA A FE T 250 F 2016 4F 9 A [ U1
B IR T fr AL 25 A4 Tl 4, el S BE 2 K24 vh 2
5 5E U A 2 KT R SR 5 5 N I TR R ) 25 B
Leonurus japonicus B 5E, bR A BUAE T WUAR H B2 24
KAV €0 245 61 BT 25 0 1 B 9 T, A AR
SCWZ-0917,
1.2 7k
1.2.1 #BRE555

FREUFE B 7 24544 60 kg, i 8 fi5 i 70% £ P [Hl
PRI 3 UK, BFR 2 h A ERBURA IF , WUE [T i 711
J& A5 3.5 kego WIRBASHT KT, HHLER
SRR, I 4G R L BEFRAL 0.9 kg, FIAT
KA I T P AR B, [ 50 500 A5 1 T R 4R B
1.8 kg, IF TEEH H D101 BIHCFLI N HEA T4 55
PIAS [] R B 20 B0 2 B (10% . 30% . 50% |, 70%
95% ) PEA 56 FE VB , [l MC v 790 A5 510 5 A eI 3B 43
(F1 ~F5) . SRR €% (1% NaOH) X} F2
HEAT TSy B, L A - H B2 (500 1 ~0: 1) A
SHAHIEA TR EE TR, Ve 2 W2 s A, A 51
CARLAYIESY, DA FIAS 2 17 ASPEBEER 4 (F2-a
~F2-q) o, F2-0(23.0 g) il ik S AH R AH 23 L
5% ~100% P BE-/K W 04T 10 B VR L, 75 31 17 A~
Ve A (F2-0-1 ~ F2-0-17) , F2-0-12(1.1 g) Zohit
JeHE € 3%, DA G H e EE-K (50 1:0 ~3:2:
0. 25) Ay 3t 0 FH HE A 70 B 0 B0, o 08 0 42 9 22 £ 3
K, 45 L BCAR LA 48 4, [l 770 45 31 12 Sk



1322 KIRF=YIB R 5T K

Vol. 33

W4y (F2-0-12-1 ~ F2-0-12-12) , F2-0-124 F£ )%
AP 2 B A3, L 37 % R -k IR TRE A, 20 S
MRS 2(2.3 mg, 1y =50 min) , fL5H 3(1.7
F2-0-12-6 128 J AH > il % W AH
ik, L 42% WP - K B BE I, 73 s 2k 6 1
(2.0 mg,t; =52 min) ,
1.2.2 HEEMGH

SMMC-7721 ,Chang . HL-7702 4 Jfd Ffl & 10% K
TEFAE A M35 1% 75 55 -5 55 R 19 DMEM 5% 4215
FREERGE SR WO # A K B9 SMMC-7721 | Chang |
HL-7702 20 Makk B, ¥ 3 x 10° 4~/FL, FL 100 pL
BAP % 96 fLbR, BT 37 °C,5% CO,,95% 235 135
FEAA™ o TRAHMOG EE RS R FLAR T R R B o A
2 BRI FI25 254 (SMMC-7721 RNl ) |,
HIL6 N AL, AN ETH 1% B4 i
DMEM 3555 3 s BRI 20 g 28 Sk B B It 5 114
30 mmol/L Xt £ BEa By , 15 45 INF 1] 4 h 2524
274 30 mmol/L Xt Pk 2 By ifs 24040 4 h J5# &
YA LT, AR BE R 50 pumol/ L A FFIN AR 43 ( Ak
Y12 H3) 6 MESL. kL E 24 h 5L
SHIMA S mg/mL MTT 20 pL, 4kZe0FHE 4 h j5
W, BEFLINA T H LT ( DMSO) 180 wL, 78
GTREG , AL W FE T VI , 7E 490 nm b
JGEE(OD fH) o A3l A gl g = [ (A4
OD {B-2524540 OD {8) /25 141 OD 1 ] x 100% %Fnélﬂ
JufRAr R = [ (4524540 OD {H-# A0 OD {H) /(=5
ZH OD {H-# 72 OD ff) | x 100% frﬁ%ﬂ@ﬁﬂ%ﬂﬁ
FIEH L AP
2.1 4EE

HEWm1 ABKEREE; (o] + 4.9(c
0.03,CH,0H) ; UV (MeCN) A, (log £)202(3.4),
271(4.1) nm;IR(ATR) v, :3 356,2 923,2 851,1
660,1 597,1 511,1 424,1 270,1 222,1 130,1 086,1
031,971,857,816 cm™ . =43 ¥ i3 ( HR-ESI-MS)
BHHES T T m/2413.156 6 [M + Na] * (caled
for C,,H,,0,Na,413. 157 6) , #& /R HAF4H R C,
Hye O, AHIAIEE 9. ALAH 1 AYEE SR 5 ok
ﬂiiﬁﬁ’] 4,7,9,9"-PU¥R 33,3 - B 4 3E-8-04"-37

J& 25 B0 I 1% B AR ), 203 ("H NMR) i 515
vhm’?ﬂ%% [FIAE AT 2 ANRRIE RS ABX AR
W1 ARUGE(F S . H7'5 H8 WG HE T, o =
15. 8 Hz, 3R AN E, P E A E 2k ik

mg,t, =69 min)

w121 AHEIEFS[6,3.25(3H,s,7-0Me) ],
H H7 fe2e i At w5 % 8 [ 6, 4. 36 (1H ,d, J =6. 8
Hz,H-7) ], H#%i%("C NMR) 1E 8. 57. 2 b iyfE5
PR BRI BE H E L AR . 25 BT 2 AL A
YrargesE C-7 Aii%A 1 AR AR R, X —
HEM ' H A 3% Z B G TE (HMBC) Hh 7-0OCH, 5
C-7 ByARIC A5 BUESE (WL 1) o [F A, &4 1
#£ CDCL, 1)'H NMR 1 J, , =6.8 Hz( >6.0 Hz) , %%
A SCHR B 1AL B AR = B N R A L
Xt & B A 1 0P T4 55 Sk — 30 (H
R P B RE DG B R W e S ECD %l , o A B
AR, FESL AL e & 1 B3
a3 (ECD) 7F 228 nm b A7 1E Y Cotton 5 (UL,
’l2) 427 C-8 MZa X5k S, Jf i i 5 SCERx
FUBE , B0 g 3o 9 780 5 Sk — 3, B 75,881
K, 59 1 AT E R ( +)-75,85,7'E4,9,9"-=
%tﬁ 33", 7-= A IE-8-04"- i KR =, 45 # =L 0L
1, BB SRR LR 1,

o
3, _8
17
G O\l‘@\/\/

B &1 fg#F HUBC, ' H-"H COSY X#ES
Fig. 1 The structure,key HMBC and 'H-'H

)

Q") OH

O

W AN A
4~ HMBC

= 'H-'H CcOSY

COSY correlations of compound 1

ism (mdeg)

0 220 240 260 280 300 320 340 360 380 400

E2 &A¥W1#ECDE

Fig.2 The ECD spectroscopic data of compound 1
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(1H,d,J = 7.8 Hz,H-5),7.11(1H,d,J = 1.8 Hz,



Vol. 33 W SRR 8-04 HRIE E R RSB 1323
k1 &% 1 ' HNMR(600 MHz) F1°C NMR (150 MHz) #1%
Table I 'H NMR (600 MHz) and “C NMR (150 MHz) data of 1 in CDCL, (8 in ppm)
Position 8y (J in Hz) 8c Position &y (J in Hz) Sc
1 - 130. 6 2’ 6.84 ,1H,d(1.9) 109.9
2 6.84,1H,d(1.9) 110. 1 3 - 151.0
3 - 146. 8 4’ - 147. 4
4 - 145.5 5’ 6.49,1H,d(8.3) 119.6
5 6.82,1H, overlapped 114.3 6' 6.75,1H,dd(8.3,1.9) 120.0
6 6. 82,1H,overlapped 120.9 7' 6.45,1H,d(15.8) 130.7
7 4.36,1H,d(6.8) 83.0 8’ 6.17,1H,di(15.8,5.8) 127.8
8 4.09,1H,m 86.2 9’ 4.21,2H,d(5.8) 63.5
9a 3.86,1H,dd(12.0,5.0) 61.7 3-OMe 3.81,3H,s 56.0
9b 3.78,1H,dd(12.0,5.0) 61.7 3'-OMe 3.78,3H,s 56. 1
1’ - 132.3 7-OMe 3.25,3H,s 57.2
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Hz,H-8'),4.90(1H,d,J=6.0 Hz,H-7) ,4.38(1H,
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MHz, (CD,),C0) 8:167.7 (C9'),152.0 (C-3"),
151.7(C4"),148.0(C-3),146.8 (C4),145.3(C-
7'),133.8(C-1),129.3(C-1"),123.3(C-6"),120.5
(C-6),118.2(C-5"),116.7(C-8"),115.1(C-5),
112.0(C-2"),111.4(C-2),87.4(C-8),73.6(C-7),
61.9(C9),56.4(5'-OMe) ,56.2(3-OMe) ,51.6(9'-
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2),6.95(1H,d,J=8.4 Hz,H-5) ,6.84(1H,dd,J =
8.1,1.9 Hz,H-6') ,6. 70(1H,d,J = 8.1 Hz,H-5"),
6.38(1H,d,J =15.9 Hz,H-8') ,4.81 (1H,d,J =
5.9 Hz,H-7),4.49(1H,td,J =5.7,4.0 Hz,H-8),
3.79 ~3.84(4H, overlapped ,H-9 ,H-7" ,H-8' ,H9') ,
3.82(3H,s,3-OMe),3.79 (3H, s, 5-OMe) , 3. 76
(3H,s,9'-OMe) ;" C NMR ( 150 MHz, CD,0D) §:
169.5(C-9"),151.8(C-3"),148.7(C4") ,147.1(C-
3),146.3(C4),144.7(C-7"),134.0(C-1),129.5
(C-1"),123.5(C-6"),121.1(C-6),117.6 (C-5"),
116.5(C-8"),115.6(C-5),112.4(C-2"),112.0(C-
2),85.5(C-8),74.1(C-7),62.4(C-9),56.6(5'-
OMe) ,56.3(3-OMe) ,52.0(9'-OMe) , L) I ¥#i 5
SCHR A A — 2, S N R - 4 2-8
FE2-(4-F2HE-3- WA RO ) 1- (R L) ¢ ) BT 3R .
2.2 HEFEFELER

G RIS G YIRS 25U R 50 pumol /L i
AR I B I O 8 0 1, L TE A ST A B AR B T
PE(ILE2)

£2 BMAWRBINHRSEPR (v 25,0 =3)

Table 2 Cell inhibition rate or protection rate of each compound(; +s,n=3)

way e N JHE 48 240 B4 1) 2R N IE 20 A 4 % N IE 4 A
C B q Concentration Inhibition rate of SMMC-7721 Protection rate of Protection rate
ompount (‘pumol/L) liver cancer cells( % ) HL-7702 liver cells( % ) of Chang liver cells( % )
1 50 6.68 =1. 10 2.10 £1.09 3.95 +0. 83
2 50 3.75 +0.72 4.38 +0.98 2.45+1.42
3 50 13.7+£1.33 7.35+2.04 4.93+1.07
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SRFEREIEM YAPI RERFWEBZFSHORES

ZZFR R (Dox) J& T ROAEGY, R dm i AL 25 2 —, v T IR7 2 0Bk , B an L A
MU ZRGIEAE o SR, Dox Il PRIV H 32 2 HEAEMEC U Y BRI, CRE S LI 18] 50 2 AR 1 07 3078 A
AL LA ML T T PR (ROS) 77 A WPIE SZ 45 2R AR T RERR I . — 28 ROS YE BRI AT LAZE M Dox 7
SOV , IR RECRIEAS NG P, 38 VIR 28 5408 19 SR IR X T Dox i A 9. UK . YAPL 1
OHER T VO UESE (ML) ML AEfe b k3 R EAE . RO IET YAPT A ER I 2 O LA M 58 5 T 5
BOPRIEOE ., fet8 1k M1 YAPL (.0 LR R S5 PSR Ae 2 i ML 375 5 F)CoJULEAR M A T 000 IE D RE B 45
SR, YAPL (4 FH BCHAE Dox 755 8L WU HH G 25 BR300 3 R DL AR

5 AR (Tsor) 2P I0 —IR MG AW, HAL 22 450 5 AR IEAH L. 4R, Tsor 25 T 77219
AR AR ST TR P IMGE AL IER S . Tsor R3E i A ROS FIFH T MAPK/NF-«B {55 i
AT Lo UL, {H Tsor 36 Dox 75 53 190 LA 4 O MEE P 1 ) SRR AR ML AR 1 R A o R B AP R~ 24
“FBE R X B PC P AR I (R RELEA T 1 BIESE, AT A B YAPT Ziili RS 5K A0 UL 2 38 4O JE A Dox 155
O EREE F 2R I YAPT f9 5 i 3k LA (8] 57 4 (TEADL) 485 4 75 sUOR 370 ILAR M 9252 Dox 5 511
#idi, YAPL [ BEJE Dox i3 B O MEREE R — BT RS, Tsor A7 20 = T Dox 4 YAPT JKF-, Uk
AT R RIAR SN Co LA 8 T OIS A BIE D BEZE AL o Rl i) YAPT BHLIE T Isor Xt Dox 75 19
O MEREPER PRI VE T . BIFSEAE SR AT REXS S i L ) Tsor-YAPL-TEADT %ok 5g ik Dox 15T 0 D EREVE B HTIR YT
SRS A7 AR . FHOGHIFSE & R fE( Acta Pharmaceutica Sinica B) 2875 I

B T 4E 4015 H < hitps ://www. ncbi. nlm. nih. gov/pmc/articles/PMC7982427/
JESCHR AT ; Isorhapontigenin protects against doxorubicin-induced

cardiotoxicity via increasing YAP1 expression





