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Isolation and Identification of Chemical Constituents in Tujia Medicine Eupatorium Japonicum

Liu Lingling' , Guo Hongwei', Liu Yihang', Tian Yungang', Tian Lan’, Tian Huayong®, Li Sidi'?, Sheng Yihua?®, Wei Hua'’
(1. College of Biotic Resource and Environmental Science, Jishou University, Hunan Jishou 416000, China;2. Ethnic Minority Tradi-
tional Medicine Institute of Xiangxi;3'. Tujia Medicine Research Center in Hunan)

ABSTRACT Objective; To investigate the chemical constituents in Eupatorium japonicum. Methods: Various chromaiographic
methods were used to isolate and purify the chemical constituents in Eupatorium japonicum, and the structures were identified by spec-
tral analysis and literature comparison. Results: Seven compounds were obtained and their structures were identified as taraxasterol ac-
etate (1), stigmasterol (2), 9-angeloyloxythymol (3), 9-acetoxythymol 3-O-tiglate (4), hydrocoumaric acid (5), 7-hydroxy-4-
methyl isochroman-1-one (6) and coumarin (7). Conclusion: Compounds 5-7 were isolated from Eupatorium genus for the first time,
and compounds 1-7 were isolated from the plant for the first time.
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PG LR MM X, A 22 B Ak 9 3% o O T
HERBELENATHE WL BEL, I
A, EREHEARELHERESE KA, A TER
P57 ALPH JATTRAE R ARAESE , T3k 2 M AR
RAVE”, Bk, BB BRPISTESURIE T RE=
TEHUE DR PLE R LA A MHBE R A E S
FHEAHEERD Y MR 2R MRS
B AR EATTRE IR E S, F RS - IRE
HEAHEMNZA Y A Ik BTN R, T 4> B8
BIFLEERE 6 MEF RS (B TERRE ML
$)07 AT BRI LA MBS, 4 F
AIERATERITE M4 2y BRI BT S F W 2
MY REMAREENE L,

1 BE5#H

LC-20AT B30 AH 1% ( H A B ) ; R-210
JiEFs 78 & AX (F 1 BUCHI ) ; BP211D 43 R (4
EFELZFIHT) ;Rios RBBAUK RGBT HHEIE) ;
BSZ-160F B 3185 W& 2% ( Lig¥EHL) ; WFH-203B
=R (_EHERERL) s AVANCE TT-600 %
B AR (BR 1 Bruker) ; LTQ-Obitrap XL %4 ( 3§
AREHR) .

AE SR AN R LER R
HRE(4rra, & Ik T) ; FHEE (e, X
PHERRAL L) s IRBAER (4 #72E, B FHBLGEHRT) B
b KB (F B ¥4 1) ; Sephadex LH-20
( Pharmacia)

SLEAFRHT 2016 4E 10 Ak A#iEA RILEA
S, 2T BIE N RIEE SR BT sk H L
TR TR KF2X——HA k¥ Eupatorium japonicum
Thunb. , EEFRAS (455 :1SU20161001 ) E FH B K
ZWRE L REAHR O,

2 AEEER
2.1 RBRE5E4B

FREUT R K= 2% 535 BETERP, L 710%
CEEERIRE 3 K, 81K 2 h, &35 IR BUK DL e
HERDOEERSE BRI 115.0 g, KRB
SEERHAE R G5 KR LA sk .
e LERZER NER . BEUE AR, 45 3] — | B S ER AL
9.0g.ZMRLER 8.9 g, H AWM LB ALHFT IEAH
BERCHE B, DA Bk A ThE - — 5 (15 - 1~1

15) B . CRROBEBTIRR, 188 6 M4
DFrl~6, DFr2 %k BHE ik UG il -— E H o
(20 : 1~8: D)BEHRBFELEY 1(282.5 mg);
DFr3 % [z & £t 5K 2 1 #1 Sephadex LH-20 7% 2|
DFr3.1,DFr3. 1 5k AL JZ 47 LA A ih - — SO e

(3:1~1:4)BEUIR, BEhLEY 4(2.2 mg);
DFr4 4 X & #E J& A 2 #7 1 Sephadex LH-20 75 ¥
DFr4. 1,DFr4. 1 £ HPLC 4355 L), B @-7k (70 : 30)
GBS RMEEY 7(15.6 mg) , DFrS 2R EREKAE
JEH7 #1 Sephadex LH-20 75 %] DFrS.1 #1 DFi5.2,
DFrS. | A LA G HBE-= P he(l: 1~1:3)
BEHRRGZLEY 2(182.4 mg) ,DF15.2 2H 2
50 HPLC 2325 LA R BE-/K (41 : 59) Be e f5 3lfk
G 3(5.8 mg) o ¥ LR ZEEERAL LARE AT #HAT IE
tHEERA R, 2 —E R . P R-LBRZEE(30
P1~1:1)  ZBRER AR, B8 7 4
4y EFrl ~7, EF3 &1 R B B H B8 ER3. 1
1 EFr3.2,EFr3. 1 £ HPLC LB EE-/K (37.5 : 62.
5183454 5(62.5 mg) ; EFr3.2 2 HPLC LI F
BE-K(33 : 67)4kEH 6(1.6 mg), HPLC 2B %
R4 &gk (YMC-Pack ODS-A, 250%10 mm, 5
pm) , SEHME I K : 254 nm, AR 35C, i :3.0
ml - min~',

2.2 #HMER

2.2.1 fuathl BEEEER,ESI-MS(+) m/z: 491
([M+Na]"),rFH C32H520201H'NMR( CDdly,
600 MHz) 5: 0.84, 0.85, 0.86,0.87,0.93,1.02,
1.02 (21H, 7x-CH,), 2.05(3H, s, COCH,),
4.48(1H, dd, H-3), 4.62(2H, m, H-30),"C-
NMR(CDCL,,150 MHz) §: 15.1(C-27), 16.2(C-
24), 16.7(C-25), 16.8(C-26), 18.5(C-6),
19.8(C-28), 21.7(COMe) ,21.8(C-11), 24.0(C-
2), 25.8(C-29), 26.0(C-21), 26.5(C-12),
27.0(C-15), 28.3(C-23), 34.3(C-7), 34.9(C-
17),37.4(C-10), 38.1(C-4), 38.6(C-16), 38.8
(C-1), 39.2(C-22), 39.5(C-13), 39.7(C-19),
41.3(C-8), 42.4(C-14), 49.0(C-18), 50.7(C-
9), 55.8(C-5), 81.3(C-3), 107.5(C-30),
155.0(C-20), 171.4(C=0), U FHiEHESE
— R&EPREREA B, BUE LA Y ST R
DR LRER,

2.2.2 a2 B[EBEK,ESI-MS(+) m/z: 435
([M+Nal"),4»FR K CuH,0,'H-NMR ( CDCl,,
600 MHz) &: 5.36(1H, brd, H-6), 5.16(1H, dd,
H-22), 5.01(1H, dd, H-23), 3.52(1H, m, 3a-
H),"”C-NMR (CDCl,, 150 MHz) &: 12.0(C-18),
12.3(C-29), 19.0(C-26), 19.4(C-19), 21.0(C-
21), 21.1(C-7), 21.2(C-11), 24.4(C-15),
25.4(C-28), 29.0(C-16), 31.7(C-1), 31.9(C-
2,7,8,25), 36.5(C-10),37.3(C-12), 39.7(C-
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4), 40.5(C-20), 42.3(C-13), 50.2(C-9), 51.3
(C-24), 56.0(C-14), 56.9(C-17), 71.8(C-3),
121.7(C-6), 129.3(C-23), 138.4(C-22), 140.8
(C5), MEWEBIES EMAEC RBNESR—
Mz YHEENTHEE,

2.2.3 ket 3 TAEEIR,ESI-MS(+) m/z; 271
([M+Nal]"), 4 FR A C\sHyO0,, H-NMR (CDCL,,
600 MHz) &: 7.05(1H, d, J=7.8 Hz, H-5), 6.72
(1H, d, J=7.8 Hz, H-6), 6.68(1H, s, H-2),
6.10(1H, m, H-3"), 4.38(1H, dd, J=4.8,
10.8 Hz, H-9a), 3.95(1H, dd, J=7.8,10.8 Hz,
H-B), 3.36(1H, m, H-8), 2.28(3H, s, H-7),
1.98(3H, d, J=7.2 Hz, H-4"), 1.89(3H, s, H-
5, 1.37(3H, d, J=6.6 Hz, H-10),"C-NMR
(CDCl,, 150 MHz) §; 16.0(C-4"), 16.6(C-10),
20.7(C-5), 21.2(C-7), 32.4(C-8), 69.8(C-
9), 117.0(C-2), 121.5(C-6), 125.1(C-5),
127.0(C-2"), 127.7(C-4), 138.1(C-1), 139.4
(C-3°), 154.2(C-3), 169.1(C-1"), LAk EHEH
5 Wang £UVRENE A B, M EHEWN
9-angeloyloxythymol ,

2.2.4 &4 TEEAR,ESI-MS(+) m/z; 313
([M+Nal*),4FX % C,H,0,,'H-NMR (CDCl,,
600 MHz) &: 1.24 (3H, d, J=7.2 Hz, H-10),
1.99 (3H, s, OCOCH,), 2.07 (3H, s, H-5"),
2.08 (3H, d, J=7.2 Hz, H-4"), 2.34 (3H, s, H-
7), 3.23 (1H, m, H-8), 4.13 (2H, d, J=
7.2 Hz, H-9), 6.27 (1H, q, J =7.2 Hz, H-3"),
6.89 (1H, s, H-2), 7.04 (1H, d, J=7.8 Hz, H-
6), 7.19 (1H, d, J = 7.8 Hz, H-5),"C-NMR
(CDCl,, 150 MHz) &: 16.5(C-4"), 17.9(C-10),
21.2(C-7), 21.4(C-5°), 21.4(C-CH,CO), 32.4
(C-8), 69.1(C-9), 123.7(C-2), 127.5(C-6),
127.6(C-5), 127.6(C-2°), 132.3(C-4), 138.0
(C-1), 141.5(C-3"), 149.0(C-3), 166.7(C-
1), 171.6 (C-CH,CO), Ll L ¥ E 5 Tori
&l BB R A — B, O E 4 9-acetoxy-
thymol 3-O-tiglate,

2.2.5 et s5 Bk, ESI-MS(+) m/z; 189
([M+Na]"), 5+ FRXH C9H100301H‘NMR( CD,0D,
600 MHz) &: 6.90(1H, dd, J=7.2, 1.8 Hz, H-
5), 6.86(1H, m, H-7), 6.59(2H, m, H-6, 8),
2.74(2H, t, J=7.2 Hz, H-4), 2.47(2H, t, J=
7.2 Hz, H-3),"”C-NMR ( CD,0D, 150 MHz) §:
27.3(C-4), 35.2(C-3), 116.1(C-8), 120.7(C-
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6), 128.2(C-4a), 128.7(C-7), 131.2(C-5),
156.6(C-8a), 176.0(C-2), LAk i%¥iE 5 Ma-
rumoto %' IRH MY B A B, MBI E AW A EE
EERNR,
2.2.6 ft&46 FTEAEIR,ESI-MS(+) m/z; 201
([M+Na]*) ,ﬁ'%ityﬂ C,0H|00301H-NMR(CD3OD,
600 MHz) 5. 6.95(1H, d, J=7.8 Hz, H-6), 6.59
(1H, d, J=7.8 Hz, H-5), 6.58(1H, s, H-8),
3.71(1H, dd, J=6.0,10.8 Hz, H-3a), 3.51(1H,
dd, J=7.2, 10.8 Hz, H-38), 3.23(1H, m, H-
4), 1.23(3H, d, J=6.6 Hz, H-4"),"“C-NMR
(CD,0D, 150 MHz) §. 17.3(C-4"), 36.9(C-4),
68.4(C-3), 117.0(C-8), 121.5(C-6), 128.5(C-
5), 128.8(C-8a), 138.0(C-4a), 156.2(C-7),
167.8(C-1) o ML LBIEEIES Cao '™ HH M2
A —3, HEH S N 7-hydroxy-4-methyl isochro-
man-1-one,
2.2.7 a4 7 BEBEK,ESI-MS(+) m/z: 169
( [M+Na]+) B FRA C9H602°'H-NMR( CD,0D,
600 MHz) 6; 6.47(1H, d, J=9.6 Hz, H-3), 7.37
(1H, m, H-6), 7.39(1H, d, J=7.6, H-8), 7.64
(1H, m, H-7), 7.68(1H, dd, J=7.6, 1.2 Hz,
H-5), 8.00(1H, d, J=9.6 Hz, H-4) ,”C-NMR
(CD,0D, 150 MHz) &§. 118.0(C-3), 118.4(C-
8), 121.3(C-10), 126.7(C-6), 130.3(C-5),
134.6(C-7), 146.5(C-4), 156.2(C-9), 163.7
(C-2), K EBHEER SRS g EER—
B HHEREMHTER.
3 itig

FHRMERAREZPIBLEET T MAE
Y REREZHEYPER, LW S~THEK
MNEZEEYP BB, ER—-ROE, SHM
MBARMHBZRENGRENES, TREEX
ZeEMFEA¥ERS. SR ZEFETESHE
Yih , BERREFRNERSHEDEE, EFXE
FZXRED, MANEARFEFA L LB MK
ML REBPEYIR B THH, MEM = Eupatorium
fortunei!'™ SR TG K B Cirsium henryi'"™ % 30 £
FHHHEYPBERA . N EARMMEIRBEHTTR
RS, RALEERR T URBEN
PERER, BAEMMZMEESRASRE
VPR BN BRERARMAEEE RENL
RAHREZNHBYRENERE, HEHLE—F
R,
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