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Abstract: In order to understand the chemical constituents of Eupatorium adenophorum Spreng., seven
compounds were isolated from its ethanol extract. On the basis of spectral data, they were identified as patulitrin (1),
7-0-(6-methoxykaempferol)-p-p-glucopranoside (2), 4’-methoxylpatulitrin (3), 3-O-(6-methoxykaempferol)-f-p-
glucopranoside (4), dibutyl phthalate (5), bis(2-ethylhexyl)phthalat (6), 1,4-bis(2-benzoxazolyl)naphthalene (7).
Compounds 1-4 were isolated from this plant for the first time.
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IB 5 2R 2 A o BT TR S R
Je R A BTRZE RN R AT A
Horp ot e oy 9O BUHAT LR Al B
G BRI R T HE DR SR
== AR A RYE R A S VAL A W SRR, Ry 52
PRI R A TR A, FA o 50257 22 i Ak
SO HEAT TS, BT 2y B S B 22 M R |
R LI KR S5 . ASOR i — 2D %)
SEEF R E YO AR SR AL S, AL
LRSS0 B 5 250 2 5 AT

1 MBI
1.1 ##t

e

LRV % (Eupatorium adenophorum Spreng.)4:
PET 2009 4 7 F ok A =B BWTAR, £ rp R
= [Be A B AT el TR A e B S AR AR A AE
ERF Bt pa AE ) bl A WA DL A IR 20 S0 %

1.2 {28

FE AT E AR E T RERE N T S AL T A TR
H) 7 s ROAHZEPTEE S YMC ODS-A (50 um)A H
A YMC 72 m) A 77 5 2 (3% IE AR A B AR (HF GF,s,)
Syt 2R R BT A BT R A R R s R R
Sephadex LH-20 & #ij # Amersham Biosciences 2
AlA R DR SR H AR A Bt BAE A /] N-1000
R 78 AL . CCA-1110 EFF 48 HI4H A1 SB-1000
FH, B0 Y /K ¥ B s HPLC R A H A B A A LC-
20AT AU A (3% 4L . SPD-M20A £ il #% #1 Shim-
Pack PRC-ODS & i #£ (ki 42 5 pm, L 42 12 nm,
250 mm>20 mm); = R AH 2 il 25 (5 FH b 5t B8
i 1E B AT BR 2 W B9 HPLC B4 R 40, A S
“f P3000, 4 1 #§ & UV3000 UV-VIS, {4 3% F: K
Fuji-C18 (10 pm-100A); o 1% 2 il £ % 1 g A
FERLH A R 2y 5](Dr Flash-S)/3 &5 4l fk & 4 ; H 5t
%5 S (ESIMS) >R FH 3€ [ 1 FH A= ) 3 4623 7] MDS
SCIEX API 2000 LC/MS/MS 1%, LA B i i,
2 EFE E s 'H NMR 3% Al °C NMR 3% 4357 >k FH
Bruker DRX-400 % fif 22 4% AL 1 Bruker Avance 600
Fr FEPRAL, LAY S doe A P BRI 2

1.3 1REHE
Pt AT 10 k)BTRS 95% 1 2,

T Y R 3 U, BF UK 24 h, IR IREGR . W%
W AR B RO T 2 A T A Kl A TR
B R Ak PR LR S IE T R4S AL S
R, Ul R e 4 I A AR B A R 53(93.1 @) LT
CBEAEBGER53(80.0 @) A K IE T FEAEHGHS/3(98.2 g).

ATIMEEAE G 2 IEAHRERAE 2 HT1(200~300 H),
DL A7 i k-4 £77(90: 10~0: 100)F11 42 £5-F B(100:
0~80:20) A7 bk PRI HHEA 40 BE BRI, Ar 45 01 3 i A
A EH Ay 458 P~P, 3£ 10 453, 2H4) Py (30 g)
22 ODS S AHEERBEAE ZHT(50 um), SR FH H E-7K (60 :
40~100: 0YBH FE VRN, & FFAH R = A 7315 Pe.~Pe.y
7 MWL WY Py, (2.3 @& IEAREEAT)E
Hr(200~300 H), LiA il fik-PN ER(300: 0~100: 5)8
Ve, A M E SR S AW 4y, WAL
Poss (0.2 @) iR BB AH (A 3% (HPLO) il 45, LA 75%
H - /K R i s A, R 15 mL min™', 4L &9
5 (t;=36 min, 3.5 mg).

2 TR 2 T 2 B 73(80.0 @)28 Tk i+ 2 Mt
(200~300 H), LA G -H BE(95 : 5~60:40) A7 ik 15t 71
BRBEVERL , 48 TLC W2 2 HrA A 31 32w A R 1
oy, 13 B E~Ey L 14 A4 5y, 4143 E, (0.3 g)
2 vh J TE M RE A 2 ME(200~300 H), LA i ik -
PN BA(100: 1~90: 10)A6 Ji2 3k i, & I AH W] 3 00
4% B, Fl E,, W.2H 43 E,, W.4H 43 £ Sephadex
LH-20 A5 2#7, AN ERGERL, 154654 6 (5.0 mg);
E,, W.2H /> % Sephadex LH-20 £ 2 #r, L) 74 Bl &
J, T 28 TLC )2 i 25, & FF 500 A A ik k-7 i
10: )F4L &9 7 (2.0 mg). E,, 4 51(10.0 g)Z&
JE 1F AR A E AT (200~300 H), LA - (95 -
5~60: 4016 B P8 B, 4600 45 91 3 50 [R] 14 3t o, A5
il Epp~Eis 6 A4~ 4y E,,, . 2H ﬁj\(21.3 g)
22 ODS J A7 B e A 2 Hr(50 pm), LA H EE-7K(30:
70~60:40)Eh B Uk B, & I 30% F BE-/K Uk A 5
Oy, 28 1E MRE S RE JZ A (200~300 H), LA A7 I k- TN
fil(60: 40)%5% i 15 1k 5 ¥ 4 (35 mg);45% HT BE-7K
PRSI 20 v A UUVE BT B ek S AR AR A 3
(7 mg) 451 E; (9.0 @A IEAHRERAT)ZH1(200~300 H),
PAGEAT - H (98 : 2~80 = 20) B BE BRI , A6l & 32 50
FHIA A9 3 43, 45 8] By ~Boas 35 5 AN W4 53 Esy
W4 53(2.4 g% ODS JAH A A JZ B (50 pm), DA
FH E-7K (202 80~90 < 10YA6 JB Pk JBE , 45 5 AH 7] 3= A 9k
IS 3 NS, B, WA 44: Sephadex LH-20
FEJE AT, BRI, A6 G 2 (150 mg). Ez5 0
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H43(2.5 g% ODS KAHAERAEZ (50 pum), LA
fig-7K (20 80~90 : 10)46 & v Jit , I i A 8% €6 I
Bk, R EE e 5 A5 4E 59 1(7 mg).

1.4 ZEHEE

T HE%HE (Patulitrin, 1) AN AR ;7 F X
Cy,H,,0,5; ESIMS m/z: 517 [M + Na]'; ESIMS m/z:
493 [M — HJ, 'H NMR (600 MHz, DMSO-d,): & 6.93
(1H, s, H-8), 7.71 (1H, d, J = 1.8 Hz, H-2'), 6.89 (1H,
d, J = 8.4 Hz, H-5"), 7.55 (1H, dd, J = 8.4, 1.8 Hz,
H-6"), 5.11 (1H, d, J = 7.2 Hz, H-1"), 3.32~3.46 (3H,
overlapped, H-2", H-3", H-5"), 3.20 (1H, t, J =
9.0 Hz, H-4""), 3.72 (1H, d, J = 10.2 Hz, H-6"a), 3.50
(1H, dd, J = 10.2, 6.0 Hz, H-6"b), 3.77 (3H, s, OCH;-
6), 12.47 (1H, brs, OH-5); °C NMR (150 MHz,
DMSO-dy): 5 147.8 (C-2), 135.9 (C-3), 176.2 (C-4),
151.2 (C-5), 131.9 (C-6), 156.4 (C-7), 93.9 (C-8),
151.1 (C-9), 105.1 (C-10), 121.9 (C-1"), 115.6 (C-2"),

HO O OH
O
HO
(0]
H&/ O O

145.1(C-3"), 148.0 (C-4"), 115.5 (C-5"), 120.1 (C-6"),
100.2 (C-1"), 73.3 (C-2"), 76.7 (C-3"), 69.7 (C-4"),
77.3 (C-5"), 60.7 (C-6"), 60.4 (OCH;-6). iR
5 SCHk[10 4R E—EK .

6-H & E-1l %= #-7-B-D-F & #E F [7-0-(6-
Methoxykaempferol)-B-D-glucopranoside, 2]
O ; 01X C,H,,0,,; ESIMS m/z: 479 M+ HY',
501 [M + Na]";477 [M — H]; 'H NMR (400 MHz,
CD,0D): § 6.85 (1H, s, H-8), 8.09 (1H, d, J = 8.0 Hz,
H-2'), 6.88 (2H, d, J = 8.0 Hz, H-3', H-5'), 8.09 (1H,
d, J = 8.0 Hz, H-6"), 5.09 (1H, d, J = 7.2 Hz, H-1"),
3.56 (2H, m, H-2", H-5"), 3.53 (1H, t, J = 9.2 Hz, H-3"),
3.42 (1H,t,J=9.2 Hz, H-4"), 3.94 (1H, d, J = 12.0 Hz,
H-6"a), 3.71 (1H, dd, J = 12.0, 5.6 Hz, H-6"D), 3.87
(3H, s, OCH,-6); C NMR (150 MHz, DMSO-dj):
§ 147.7 (C-2), 135.7 (C-3), 176.2 (C-4), 151.9 (C-
5), 131.8 (C-6), 156.4 (C-7), 94.0 (C-8), 151.4 (C-
9), 105.0 (C-10), 121.6 (C-1"), 115.5 (C-2"), 129.6

1AL 1~7 B9 A2

Fig. 1 Structures of compounds 1-7
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(C-3"),159.4 (C-4"), 129.6 (C-5"), 115.5 (C-6"),
100.2 (C-1"), 73.2 (C-2"), 76.7 (C-3"), 69.6 (C-4"),
77.3 (C-5"), 60.6 (C-6"), 60.3 (OMe-6), “C NMR
(100 MHz, CD,0D): & 149.1 (C-2), 137.3 (C-3),
177.6 (C-4), 153.1 (C-5), 133.3 (C-6), 157.6 (C-7),
95.4 (C-8), 153.2 (C-9), 106.7 (C-10), 123.5 (C-1"),
116.3 (C-2'), 131.0 (C-3'), 160.8 (C-4"), 131.0 (C-5"),
116.3 (C-6"), 102.0 (C-1"), 74.8 (C-2"), 78.0 (C-3"),
71.3 (C-4"), 78.5 (C-5"), 62.5 (C-6""), 61.5 (OMe-
6). TE DMSO-d, "l it &3 450 4 F - '"H NMR
(600 MHz, DMSO-d,): & 6.97 (1H, s, H-8), 8.07 (1H,
d, 7 =9.0 Hz, H-2'), 6.93 (2H, d, J = 9.0 Hz, H-3',
H-5""), 8.07 (1H, d, J = 9.0 Hz, H-6"), 5.11 (1H, d,
J =17.2 Hz, H-1"), 3.34~3.49 (3H, overlapped, H-2",
H-5", H-6"b), 3.32 (1H, m, H-3"), 3.19 (1H, m, H-4"),
3.72 (1H, d, J = 10.2 Hz, H-6"a), 3.76 (3H, s, OCH;-6),
12.46 (1H, brs, OH-5). ZH M 5591
Fds, St B 2 Sk 6-F AR -1 2R 13- 7-B-- ] 4
WEA -

4'-FA B BR-J7 75 % F (4'-Methoxylpatulitrin, 3)

WO AR 43 F N C3H,0,5; ESIMS m/z:
531 [M + Na]’; 507 [M — H]; '"H NMR (400 MHz,
CD,0D): § 6.86 (1H, s, H-8), 7.73 (1H, d, J = 1.8 Hz,
H-2'),7.01 (1H, d, J = 8.4 Hz, H-5"), 7.75 (1H, dd, J =
8.4, 1.8 Hz, H-6'), 5.10 (1H, d, J = 7.2 Hz, H-1"), 3.57
(1H, m, H-2"), 3.52 (1H, t, J = 9.0 Hz, H-3"), 3.41
(1H, t, J = 9.0 Hz, H-4"), 3.57 (1H, m, H-5"), 3.94
(1H, dd, J = 12.0, 1.8 Hz, H-6"a), 3.72 (1H, dd, J =
12.0, 6.0 Hz, H-6""b), 3.88 (3H, s, OCH,-6), 3.91 (3H,
s, OCH,-4"); "C NMR (100 MHz, CD,0D): & 148.5
(C-2), 137.7 (C-3), 177.7 (C-4), 153.1 (C-5), 133.4
(C-6), 157.7 (C-7), 95.5 (C-8), 153.2 (C-9), 106.7 (C-
10), 125.2 (C-1"), 115.8 (C-2"), 147.4 (C-3"), 150.9 (C-
4", 112.2 (C-5"), 121.8 (C-6"), 102.0 (C-1"), 74.8 (C-
2'), 78.0 (C-3"), 71.3 (C-4"), 78.5 (C-5"), 62.6 (C-6"),
61.5 (OCH,-6), 56.4 (OCH,-4"). ZXA3Hr M 51k
B2 X AGY) 3 4 4-F BT R AT

6-F | -1l & B-3-B-D-F & & F [3-0-(6-
Methoxykaempferol)-B-D-glucopranoside, 4]
WA R T A CuH,0,,; ESIMS miz: 479
[M + H]", 501 [M + Na]'; 477 [M - H]; 'H
NMR (600 MHz, DMSO-d,): & 6.52 (1H, s, H-8),
8.03 (2H, d, J = 9.0 Hz, H-2', H-6'), 6.88 (2H, d, J =

9.0 Hz, H-3', H-5"), 5.45 (1H, d, J = 7.2 Hz, H-1"),
3.08~3.33 (5H, overlapped, H-2", H-3", H-4", H-5",
H-6"b), 3.57 (1H, dd, J = 12.0, 4.2 Hz, H-6"a), 3.75
(3H, s, OCH;-6), 12.69 (1H, brs, OH-5); "C NMR
(150 MHz, DMSO-d,): 8 159.9 (C-2), 132.8 (C-3),
177.6 (C-4), 152.3 (C-5), 131.3 (C-6), 156.2 (C-7),
93.9 (C-8), 151.6 (C-9), 104.6 (C-10), 120.9 (C-1"),
115.0 (C-2"), 130.8 (C-3'), 159.9 (C-4"), 130.8 (C-5"),
115.0 (C-6"), 100.8 (C-1"), 74.2 (C-2"), 76.4 (C-3"),
69.9 (C-4"), 77.4 (C-5"), 60.8 (C-6"), 59.9 (OCH;-6).
£ CD,0D H it i) A% B 454 : 'H NMR (400 MHz,
CD,0D): & 6.49 (1H, s, H-8), 8.04 (2H, d, J = 9.0 Hz,
H-2', H-6), 6.87 (2H, d, J = 9.0 Hz, H-3', H-5'), 5.26
(1H, d, J = 7.2 Hz, H-1"), 3.43 (1H, m, H-2"), 3.41
(1H, m, H-3"), 3.30 (1H, overlapped, H-4""), 3.20
(1H, m, H-5"), 3.68 (1H, dd, J = 12.0, 2.0 Hz, H-6"a),
3.52 (1H, dd, J = 12.0, 5.6 Hz, H-6"b), 3.86 (3H, s,
OCH;-6); °C NMR (100 MHz, CD,0D): § 161.6 (C-
2), 135.1 (C-3), 179.8 (C-4), 153.7 (C-5), 132.7 (C-
6), 158.8 (C-7), 95.0 (C-8), 153.8 (C-9), 106.2 (C-10),
122.8 (C-1"), 116.1 (C-2"), 132.3 (C-3'), 159.2 (C-4"),
132.3 (C-5"), 116.1 (C-6"), 104.0 (C-1"), 75.7 (C-2"),
78.0 (C-3"), 71.4 (C-4""), 78.4 (C-5"), 62.6 (C-6"),
60.9 (OCH;-6). iR %ds 5 SCik[11 ] HiE —3k.

48X —HE — T 5 (Dibutyl phthalate, 5)
HEME ; 4 FHh C¢HyO,; ESIMS m/z: 279 [M +
HJ', 301 [M + Na]; '"H NMR (400 MHz, CDCl,): &
7.71 (2H, dd, J = 6.4, 3.2 Hz, H-3, H-6), 7.53 (2H, dd,
J=6.4,3.2 Hz, H-4, H-5), 431 (4H, t, J = 6.8 Hz, H,-
3', H,-3"), 1.72 (4H, m, H,-4', H,-4"), 1.44 (4H, m,
H,-5', H,-5""), 0.98 (6H, t, J = 6.8 Hz, Hy-6', H,-6").
FREEE S SR (12 4B —F

X _HEE —(2-2E)C2EE [Bis(2-ethylheXyl)
phthalat, 6] TEaHPIR ;7128 C,HiO,; ESIMS
m/z: 391 [M + H]", 413 [M + Na]’; '"H NMR
(400 MHz, CDCL,): & 7.70 (2H, dd, J = 6.4, 3.2 Hz,
H-3, H-6), 7.53 (2H, dd, J = 6.4, 3.2 Hz, H-4, H-5),
4.21 (4H, t, J = 6.4 Hz, H,-3', H,-3"), 1.67 (2H, m,
H,-4', H,-4"), 1.41 (4H, m, H,-5', H,-5"), 1.25~1.36
(12H, overlapped, H,-6', H,-6", H,-7', H,-7", H,-9’,
H,-9"), 0.91 (6H, t, J = 7.6 Hz, H,-8', H,-8"), 0.89 (6H,
t, J = 6.4 Hz, H,-10’, H,-10"), %8 5 3C#ik[13]
A —EL
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4-Bis(2-benzoxazolyl)naphthalene (7) %
Bkt i T2 CoH N,O,; ESIMS m/z: 363 [M +
H]', 385 [M + Na]’; 'H NMR (400 MHz, CDCL,): §
9.62 (2H, dd, J = 6.4, 3.2 Hz, H-5, H-5"), 8.55 (2H, s,
H-6, H-6"), 7.82 (2H, dd, J = 6.4, 3.2 Hz, H-7, H-7),
7.47 (2H, dd , J = 7.2, 2.0 Hz, H-9, H-9"), 7.44 (2H,
dd, J =172, 2.0 Hz, H-10, H-10"), 7.93 (2H, dd, J =
5.2,2.4 Hz, H-11, H-11"), 7.69 (2H, dd, J = 5.2, 2.4 Hz,
H-12, H-12"); "C NMR (100 MHz, CDCL,): § 162.1
(C-1, C-1"), 150.3 (C-2, C-2"), 142.3 (C-3, C-3"),
131.3 (C-4, C-4"), 128.2 (C-5, C-5"), 128.1 (C-6, C-6"),
126.9 (C-7, C-7"), 126.8 (C-8, C-8"), 125.8 (C-9, C-9"),
124.8 (C-10, C-10"), 120.6 (C-11, C-11"), 110.7 (C-12,
C-12), FiR%ds 5 SCHk[14]140E — 2L

2 ZE LA

SEERVE S SRR MUY 2 A T Bk AN O R TR AR
B3, e o e A 2 T A SR B I A 2 5
T BB, WA A O Ay e B s 2 1 M s
YN CR SRR 7o B3 2 6 MEa Y, I
XPAUATA AR REEE 24T T IR ARIE . &S AR
OIMTRISCHER LR, 7304 5 S T 77351 (1) 7-0-(6-
methoxykaempferol)-B-D-glucopranoside (2). 4'-H
FEfk 7 #5451 (3). 3-0-(6-methoxykaempferol)-B-
D-glucopranoside (4) . 284 —H R T lig (5). 4B 2K
“HIR(2-4%5) B (6). 1,4-bis(2-benzoxazolyl)
naphthalene (7).

B G Y) 1~4 R RS 2R 2o i
B3, HTEY 1~3 7 2% 1 SCIRE IR AR A8
T , AR A 2 BRI A0 ME A 0 55 [n) Rl i A
GRS ZRRAGR A XS 23 B A5 2 1) 4 Fh BT 2 1k
EWHEAT TAZRE, IF 58 T AT RO S5H 4 5E
ZTAEREX LAY 1~4 AR REER AT T 58 38%
AT, Wy HAB S IR S W R B SE TAESRAE T2

SCHRR I FIA RS R 2R b a2
FhEEER 2 Y, B S Y B 2R YR
P, HAE DU SAAL R B A R s S5 T A
RO 3PSO RGE AR R TR (5)
X} H #5 (Medicago sativa) B4 38 5 1) 4k B0 i) 7
FH A LB 0 A B A IHRIE T R 4B R
TR TR SR 2R S AL BT, HAE S

P22 DL SRR M) W 2 (R 3R 00 e 28 e AR i
EE Y,

AR BE— 2 F TR LAY TR
SR, XoF T e g AR 2R 2 A ROT A A
AP

S 3Lk
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