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Phenolic Derivatives and Steroids from Eupatorium adenophorum Spreng.
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Abstract: In order to understand the chemical constituents of Euparorium adenophorum Spreng., four phenolic
derivatives and five steroids were isolated from the ethanol extract of the stems and leaves of E. adenophorum. On
the basis of spectral data, they were identified as 2-hydroxyphenylpropanol (1), coumarin (2), demethoxyencecalin
(3), encecalin (4), 3p-acetoxy-25-hydroxydammara-20,23-diene (5), 3-acetoxy-24-hydroxydammara-20,25-diene
(6), stigmasta-4,22-dien-3-one (7), stigmasterol (8), f-daucosterol (9), respectively. Compounds 1, 2 and 5-7
were isolated from this plant for the first time.
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Fig. 1 Structures of compounds 1-9
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5 IE T B AT A M, U R v 45 15 A T Tk AR EGER 43
(93.1 g) . W Z P AE U 43(80.0 @)U K IF T B A%
R 43(98.2 g)o

I E A BOGH 43(93.1 )28 1F AHRE AT 2 BT
(200~300 H), LA £ i Fk-54 £/ (90 : 10~0 : 100)F1
A A7-H BE(100 = 0~80 = 2006 B Uk WL, 4 I & JF
F A AMFE AT, 58] P1~P10 3 10 >4 43, P4
(5.0 )% ODS & A & i #1 )2 Hr(50 pm), LA Y -
JK(50 = 50~100 : 0)ff B Pk BE, & I 60% H BE-/K
VR B AR R] 35 500 43, 48 Sephadex LH-20 4 2 #7
(LA : W), 181659 3 (12 mg). P5 (5.7 9)&
Sephadex LH-20 ¥ 2 #7, LA 5+ W BE@4 : )3k
B, A A R 3 4045 PS-1~P5-4, P5-1 (0.6 g)
28 1E AR B AT )2 A1 (200~300 H), LAIE & 4-14 B
(100 = 1~9 = 1B BEBEML, & JFAH R 32 s i o1, &8
Sephadex LH-20 £ )28, LAGAT « HEE@4 - DBEM
LAY 7 (17 mg); P5-3 (2.0 g)Z& FAREAT 2T
(200~300 H), LA IE & %e-N Bl(100 = 1~9 = 1)Ef B
VR, G IF AR R 3 S0 48, 28 ODS [ AH ik I A
JEHT(50 pm), LA EEE-7K (60 = 40~100 = OYERJE VLI
51659 4 (12 mg). P6 (30 )28 IEAHRE AL )2 HT
(200~300 H), LIE L %E- 4R LTE90 = 10~70 : 30)
BREEGRIL , A5 IFHH R £ 2L 4315 P6-1~P6-10 £ 10 4
45y, P6-4 (2.4 g)Z ODS AHRERAE)ZHT(50 um),
100% FEsE B 3t 43 h A B DTEE(0.57 )T i, &
- FBE(L = 1) A I 40 10 R R e A J2 #17(200~300
H), VL IE & %E-N Bi(100 : 3~100 = S)E6 FF ¥k i
51k & W5 (54 mg)Fl 6 (16 mg). P6-6 (3.1 )4
Sephadex LH-20 £ /2 7, FH H BEVE A 4 104 47,
P6-6-3 (1.42 gy &h it , 138k 54 8 (52 mg).

LR CTEFERGH3(80.0 @) 2 HE I kE JZ (200~
300 H), LA & 15-F BE(95 = 5~60 : 40)ES B Uk i,
2% TLC )2 2Rl 5 91 32 sAH R A i o3, 15 31
E1~E14 3 14 44145, E8 (21.0 )& IEAHRER )2
Hr(200~300 H), LiA k- ER(100 @ 0~0 : 100)%H
FEVER , KA 3 s AR R 40, 7551 ES-1~E8-6
6 A~ W4 4. ES8-3 4 Sephadex LH-20 # )2 #r,
DI BEEPEIRAS 3 S 4H 43, ES-3-3 Z8 IE AHAE R AE
JZH1(200~300 H), LA S 5-H BE(95 = 5~90 : 10)E
VG, A I I 3 5AH R A9 43, 48 Sephadex
LH-20 #1241, AADG-HBEQ « BRI LS
1(41 mg). E10 Hrih I EElTiER2Ib G4 9 (175 me).

E12 (10.0 g)Z& & 1 AH A B AE 2 #1(200~300 H),
LIS -FEE(95 © 5~60 = 406 B BEm, K604 51 32
SR B 47, 15 3] E12-1~E12-6 3£ 6 N4 43,
E12-4 (21.3 @)% ODS AHAER AT JZHr(50 pm), LA
FH - 7K (30 = 70~60 = 40)BRBEVERL , 53T 30% HH -
IKVEMEHR 5y , R4 IEARRE AT )2 4T(200~300 H), LA
A HEE-I (6 4TEIRS LAY 2 (3 me).

1.4 ZEHEE

2-# E X W (2-Hydroxyphenylpropanol, 1)
& H R o 7 X8 CHYL0,; ESIMS m/z: 175
[M + Na]’, 151 [M — H]; '"H NMR (500 MHz,
MeOD): § 7.00 (2H, m, H-4, 6), 6.73 (2H, m, H-3,
5), 3.56 (2H, t, J = 5.8 Hz, CH,CH,CH,OH), 2.65
(2H, t, J = 6.8 Hz, CH,CH,CH,OH), 1.82 (2H, m,
CH,CH,CH,0OH); "C NMR (125 MHz, MeOD): &
156.2 (C-2), 131.1 (C-6), 129.4 (C-4), 127.9 (C-1),
120.5 (C-5), 115.9 (C-3), 62.5 (CH,CH,CH,0H), 33.8
(CH,CH,CH,0H), 27.4 (CH,CH,CH,OH)., I i& )t
TR 5 SCHR[ 11 4B — 3

& = & (Coumarin, 2) F i A 45X
H CHO,; mp: 68°C~70°C"", ESIMS m/z: 147 [M +
H]"; '"H NMR (600 MHz, CDCL,): § 7.71 (1H, d, J =
9.6 Hz, H-4), 6.43 (1H, d, J = 9.6 Hz, H-3), 7.54 (1H,
td, J = 7.2, 1.2 Hz, H-7), 7.49 (1H, dd, J = 7.8, 1.8 Hz,
H-5), 7.35 (1H, d, J = 7.8 Hz, H-8), 7.29 (1H, td, J =
7.2, 1.2 Hz, H-6). LG 5 SOk 12408 — 3K

* B & & Z 7 | # (Demethoxyencecalin,
3) HEBE; Uk C,H,,0,; ESIMS m/z: 203
[M + HJ", 225 [M + Na]", 201 [M — H]; '"H NMR
(600 MHz, CDCL,): & 7.73 (1H, dd, J = 8.4, 2.4 Hz,
H-7), 7.60 (1H, d, J = 2.4 Hz, H-5), 6.78 (1H, d, J =
8.4 Hz, H-8), 6.34 (1H, d, J = 10.2 Hz, H-4), 5.65 (1H,
d, J =10.2 Hz, H-3), 2.52 (1H, s, H-12), 1.45 (6H, s,
H,-13, H;-14); "C NMR (150 MHz, CDCL,): 8 196.6
(C-11), 157.4 (C-9), 131.1 (C-7), 130.3 (C-5), 120.6
(C-4), 121.6 (C-6), 130.2 (C-3), 116.1 (C-10), 126.9
(C-8), 77.5 (C-2), 26.2 (C-12), 28.3 (C-13, C-14), |-
IRSCIEEE 5 SBR[ 13]4aE — 3k

3 7 £ # (Encecalin, 4) W B AR
¥ &k C,H,05; ESIMS m/z: 233 [M + HJ', 255
[M + Na]’, 231 [M — H]; 'H NMR (400 MHz,
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CDCl,): 8 7.54 (1H, s, H-5), 6.38 (1H, s, H-8), 6.31
(1H, d, J = 10.0 Hz, H-4), 5.53 (1H, d, J = 10.0 Hz,
H-3), 3.88 (3H, s, OCH,-7), 2.56 (1H, s, H-12), 1.44
(6H, s, H;-13, Hy-14); C NMR (100 MHz, CDCL):
8 197.6 (C-11), 161.1 (C-7), 158.4 (C-9), 129.0 (C-5),
128.4 (C-4), 121.3 (C-6), 120.6 (C-3), 113.9 (C-10),
99.6 (C-8), 77.7 (C-2), 55.6 (OCH,-7), 31.3 (C-12),
28.4 (C-13, C-14), LG %4E 5 STk 1414 38
—3
3B-Acetoxy-25-hydroxydammara-20,23-diene
5 F 8 K 5 43 7 X Cy,H;,04; ESIMS m/z:
507 [M + Na]", 483 [M — HJ, 519 [M + CI]; '"H NMR
(400 MHz, CDCL,): & 5.61 (2H, m, H-23, H-24), 4.75
(1H, s, H-21a), 4.67 (1H, s, H-21b), 4.47 (1H, m, H-3),
2.67 (2H, d, J = 6.0 Hz, H,-22), 2.20 (1H, m, H-13),
2.04 (3H, s, MeCO), 1.31 (6H, s, H,-26, H,-27),
1.00~1.90 (19H, overlapped), 0.96 (3H, s, H;-18), 0.86
(3H, s, H;-19), 0.84 (9H, s, H,-28, H,-29, H,-30); °C
NMR (100 MHz, CDCl,): 8 171.0 (MeCO), 151.4 (C-
20), 139.3 (C-24), 125.5 (C-23), 109.1 (C-21), 80.9
(C-3), 70.6 (C-25), 55.9 (C-5), 50.7 (C-9), 49.4 (C-
14), 47.5 (C-13), 45.0 (C-17), 40.4 (C-8), 38.7 (C-1),
37.8 (C-4), 37.1 (C-10), 37.0 (C-22), 35.3 (C-7), 31.3
(C-15), 29.8 (C-26), 29.8 (C-27), 28.8 (C-16), 27.9
(C-29), 24.8 (C-12), 23.6 (C-2), 21.3 (C-11), 21.3
(MeCO), 18.1 (C-6), 16.5 (C-28), 16.2 (C-18), 15.8
(C-30), 15.6 (C-19), i %dE 5 SCHR[1514E —2 .
3B-Acetoxy-24-hydroxydammara-20,25-diene
(6) H @8 K ; 431X Cy,H;,04; ESIMS m/z:
507 [M +Na]", 483 [M —HJ, 519 [M + CI]; '"H NMR
(400 MHz, CDCL,): 6 4.95 (1H, s, H-26a), 4.85 (1H, s,
H-26b), 4.76 (1H, s, H-21), 4.76 (1H, s, H-21a), 4.72
(1H, s, H-21b), 4.48 (1H, m, H-3), 4.08 (1H, m, H-24),
2.17 (1H, m, H-13), 2.04 (3H, s, MeCO),1.74 (3H, s,
H;-27), 1.04-1.91 (22H, overlapped), 0.96 (3H, s, H;-
18), 0.87 (3H, s, Hy-19), 0.86 (3H, s, H-30), 0.85 (3H,
s, Hy-28), 0.84 (3H, s, H;-29); °C NMR (100 MHz,
CDCL): 6 171.0 (MeCO), 152.6 (C-20), 147.5 (C-
25), 111.1 (C-26), 107.5 (C-21), 80.9 (C-3), 75.7 (C-
24), 55.9 (C-5), 50.8 (C-9), 49.4 (C-14), 47.6 (C-13),
45.4 (C-17), 40.4 (C-8), 38.7 (C-1), 37.9 (C-4), 37.1
(C-10), 35.3 (C-7), 33.5 (C-23), 31.3 (C-15), 30.5 (C-

22), 29.1 (C-16), 28.0 (C-29), 24.9 (C-12), 23.7 (C-
2),21.3 (C-11), 21.3 (MeCO), 18.1 (C-6), 17.6 (C-27),
16.5 (C-19), 16.5 (C-30), 16.3 (C-18), 15.6 (C-28).
IR S SOk 15]HGE — 5K

2 §§-4,22-" J%-3-fl (Stigmasta-4,22-dien-3-one,
7) F 8 &K 7 F 20N CyHyO; ESIMS my/z:
411 [M + HJ, 423 [M + Na]"; '"H NMR (400 MHz,
CDCl,): 8 0.71 (3H, s, Hy-18), 0.79 (3H, d, J = 6.4 Hz,
H-26), 0.82 (3H, d, J = 6.4 Hz, H-27), 0.85 (3H, t, J =
6.8 Hz, H-29), 0.91 (3H, d, J = 6.8 Hz, H-21), 1.18
(3H, s, H-19), 5.01 (1H, dd, J = 15.2, 8.8 Hz, H-22),
5.14 (1H, dd, J = 15.2, 8.8 Hz, H-23), 5.74 (1H, s,
H-4); "C NMR (100 MHz, CDCL,): § 199.7 (C-3),
171.7 (C-5), 138.1 (C-22), 129.4 (C-23), 123.7 (C-
4), 56.0 (C-17), 55.9 (C-14), 53.8 (C-9), 51.2 (C-24),
42.3 (C-13), 40.4 (C-20), 38.6 (C-10), 35.7 (C-1),
35.7 (C-8), 35.6 (C-12), 33.0 (C-2), 32.9 (C-6), 32.0
(C-7), 31.8 (C-25), 28.8 (C-16), 25.4(C-28), 24.2 (C-
15), 21.1 (C-21), 21.0 (C-27), 21.0 (C-11), 18.9 (C-
26), 17.4 (C-19), 12.2 (C-29), 12.1 (C-18), I i&%
TR 5 SCHR[16]H0E —2K

E B fZ (Stigmasterol, 8) HEEr i 1
AN CyH,0; mp: 166°C~169°C"" . ESIMS m/z: 413
[M +H]’; '"H NMR (600 MHz, CDCL,): & 5.35 (1H, m,
H-6), 5.15 (1H, dd, J = 15.0, 8.4 Hz, H-22), 5.02 (1H,
dd, J = 15.0, 8.4 Hz, H-23), 3.52 (1H, m, H-3); "°C
NMR (150 MHz, CDCL,): & 140.7 (C-5), 138.2 (C-22),
129.1 (C-23), 121.6 (C-6), 71.4 (C-3), 56.7 (C-14),
55.9 (C-17), 51.1 (C-24), 50.0 (C-9), 42.3 (C-4), 42.0
(C-13), 40.3 (C-20), 39.6 (C-12), 37.1 (C-1), 36.4 (C-
10), 31.7 (C-2, 7, 8), 31.2 (C-25), 28.8 (C-16), 25.2
(C-28), 24.1 (C-15), 21.1 (C-21), 20.5 (C-26), 20.1
(C-11), 20.0 (C-19), 19.2 (C-27), 12.0 (C-29), 11.9
(C-18) iR yGiEEdE 5 SCik[ 1 748 — 2L

B-#H% ¥ (B-Daucosterol, 9) A K 5
TN CyHe Oy ESI-MS m/z: 577 [M + H]', 599
[M + Na]’, 575 [M — H], 611 [M + CI]; '"H NMR
(400 MHz, Pyridine-ds): 6 5.32 (1H, s, H-6), 5.04 (1H,
d, J = 7.6 Hz, H-1'), 4.56 (1H, dd, J = 12.0, 2.4 Hz,
H-4"), 4.40 (1H, dd, J = 11.6, 5.2 Hz, H-3'), 4.28 (2H,
t,J=4.4 Hz, H-6), 4.04 (1H, t, J = 8.0 Hz, H-2'), 3.92
(1H, m, H-5"), 2.71 (1H, dd, J = 13.2, 2.4 Hz, H-3),
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0.97 (3H, d, J = 6.4 Hz, H-19), 0.92 (3H, s, H-21), 0.86
(3H, d, J = 1.2 Hz, H-29), 0.85 3H, d, J = 1.0 Hz,
H-27), 0.84 (3H, s, H-26), 0.66 (3H, s, H-18), [if
B S SCHR[18]—2) .
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