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Abstract: Objective To study sesquiterpenoids from the herb of Petasites tricholobus of Compositae family. Methods The
compounds were isolated and purified by silica gel, ODS, Sephadex LH-20, MCI, etc. Their structures were identified by extensive
analysis of MS, NMR, UV, IR data and so on. Results Five sesquiterpenoids were isolated from the 50% ethanol extract of P.
tricholobus. and identified as 1a-(cis-methylthioacryloyloxy)-8a-angeloyloxy-3p,4B-epoxy-bisabola-7(14),10-diene (1), bakkenolide
IIb (2), monoketone (3), japonipene C (4) and petatewalide A (5). Conclusion Compound 1 is a new sesquiterpenoid named
petatricholide, and compounds 2—5 were isolated from P. tricholobus for the first time.
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B2 3|3 Petasites tricholobus Franch. J2%§
Al (Compositae) T H ¥ (Senecioneae Cass.) 14
|38 Petasites Mill. [ 2 AL RN, i 2|5
BT BRILA 18 Fh, 4041 TR LA A6,
WEAH 6 A Ea P, 4370 72 123 P. japonicus (Seib. et
Zucc.) Maxim. FEMH#§=}3¢ P. tatewakianus Kitam. .
EhyEE 2|3 P, versipilis Hand. Mazz. 55143132 P,
formasanus Kitam.. & [H#}2% P. rubellus (J. F.
Gmel.) Toman F1E%¢4% -5 P. tricholobus Fanch.,
HrzoafmTRIe. REMPER R, BRI} E
BAERER. BOREMIhRL RIA1E H 1697 W
Mok 28 . TR fREE 2R SERAER. IACHTE 7T
XKW, BRI RAAFEERNAEEN, w2k
. PrEEd. bud i pukEkin ., PraREEEL, AR
FZH AT A B 0 2|3 95% L BEE LY R AL 22 1 o
BEAT T RGBT, AT BERR2Z A M mEL S
PIOIHT 2 AMFRAEVE I AS s B R B 2R A A 10, ik
W, AR M ZAEY) 50% L BRI 4y 545 5]
5 MG R sy (B D, K dY 1 o
G, i hERE SRR (petatricholide),
R 4 MEAEMBINREEE N RS, 50N
bakkenolide I11b (2). monoketone (3). japonipene C
(4) F1 petatewalide A (5), {h&W 2~5 B NE R
BRI 3 rh 7y B3 3

1 k&1 MEH
Fig. 1 Structure of compound 1

1 UEE5HH

ESI-MS Hi Agilent G6520 Q-TOF LC-MS %Y
TEACIE ;. EI-MS B Thermo DFS B A 5 ;
Jig6H Autopol VI 90079 RLE el e s At
F Thermo nicolet 6700 AY£1 ARG IEAIE; H. 13C
A1 2D NMR i Bruker Avance 111 500 742 i 4R 1%
Mg, ROESY H Varian vamrs 400 A% g 4R350
€, LA TMS AMAFR. 300~400 HEER . HEER ([
2B AT BR A F]D; ODS-A-HG 12 nm S-50
um ( A YMC A #]); Sephadex LH-20 Utz (Fi
# GE Healthcare Bio-Sciences AB A a]); flfL# I

(MCI GEL CHP20P, HA=3E{k ket &k
JiE GFass TR E MR (I & 0 TALEF D,
SR (RR-EF2RBEH)D; FTHRFFE. 4
. BERR WS, IETEE. AmBE. Aok, —&H
BRI A T2, i E 2R R AR A
EIE

ARSI 2 B | SR A T 2009 4F 10 H R
HER, & BBz Kerh a5t i i ROLE I
REENFRIE L XBHEY BRE LK P
tricholobus Fanch., #5374 (FDC-20091029) fff7 T
iR R 2K 2 B R A S O E
2 REENH

T ) B S R A (6.5 kg), MR RA
95% L BENNFREIFIEE 3 K, 23R 50% L
100 Clalisen 2 ¥k, Wbk 2 ISR 4i15 2 50%
CIETRIUR 4G . 50% £ BEFE IR AK VR B R 2,
e A0 IE T EESE AR 2 IR AL, ARIRAS RIS TR LR AN
BT REZERUO, DR IR YR 5 70 7 SRAR ISR £ R A5 X
Y (21 @), IETEEARRY) (153 ) FIZEEUE/K)E 3
AR B AR Z A (TLC) HiEXTEIR 4
i FH IE T T 2 ) R AR AE M B A EAT WD 43
Brs RIERELRE R EPTE R AR (RR-F 2R 5
B NRRERHE, RIEETER BRI AT S
SRSy B Atk

Fitslis Z BE AL (21 g) % FH 300~400 H it
Jig, DA SR - H A SRR FE e (15 2 1. 9 1 1,
6:1.4:1, 1:1), BE4A4HS (Fr.1~4), Fr.
1 (5.39) & HEERAEIES R, DUAIEE-EER £
ek ZABEATHE Ve (401, 20: 1. 9:1. 6: 1,
4:1.2: D, 52147 45 (Fr.1.1~14). Fr.1.1
(1.6 g) % Sephadex LH-20 #:faifdktratith, —&
PR - BRI 25 R e i (1 2 1), 7531 Fr. 1.1.1(960 mg) .
Fr.1.1.1 4 ODS a1, HIfEE-7K (0 1 100, 20 : 80.
40 : 60. 60 : 40, 75:25) BFEEVEM, BEMLEY
1(25mg). 4 (249mg). 5 (7.1 mg). Fr. 1.3 (812
mg) £ Sephadex LH-20 ik — 5 H - H i S5 5
Pl (10 1), PefijEFE s R ODS H: ik — Ik
alifk, HEE-/KERFEPER (0 100, 20 : 80. 40 : 60-.
60 : 40. 80 : 20) J5fRFHIEW 2 (16.7mg). Fr.
2 (219> %4 300~400 H kAL, Liof k-
FEiR 2. lg (30:1. 15:1, 10:1. 6:1. 4: 1,
1:1) BEFEVEm, 1838 344 (Fr.2.1~2.3),
Fr. 2.2 (163 mg) % Sephadex LH-20 A i, —
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AR - BTN (10D, YR ERS K
F MCI HE: 3%, FIBE-ZK86 B2 S (0 100, 20 :
80. 40 : 60. 50 :50. 70:30) Zr&Eaifk, 53]
&Y 3 (2.9 mg).
3 KT

a1 ABIEIHE R (HED; [o]-45.5°
(c 0.1, MeOH); HR-ESI-MS m/z 471.181 1 [M+Na]*
(iH 5048 471.181 7, CasH306SNad; IR vior (cm™):
(cm™b): 2925, 1732, 1705, 1647, 1566, 1435, 1375,
1230, 1161, 1026; H-NMR (500 MHz, CD;0OD) #I
13C-NMR (125 MHz, CDsOD) % .3 1.

IR A4 1 1) HR-ESI-MS m/z 471.181 1 [M+
Na]* (i1-5{H 471.181 7, Cz4H3206SNa), HiiE %Ak

Fz1 LAY LEYHFIBC-NMR £ (500/125 MHz, CDz0D)
Table 1 'H and ¥*C-NMR data of compound 1 (500/125
MHz, CDsOD)

ﬁi}%{j oc OH

1 745 (d) 5.72 (1H,d, J=12.8 Hz)
2 201.7 (5)
3 61.3 (s)
4 64.3(d) 3.55(1H,d, J=4.3 Hz)
5 31.3(t) 2.61(1H,ddd,J=11.8,7.5,4.3Hz)
2.16 (1H, ddd, J = 16.5, 11.8, 7.5 Hz)
6 44.0(d) 2.94 (1H, ddd, J=16.5,12.8, 11.8 Hz)
7 147.9 (s)
8 75.2(d) 5.21 (1H, dd, J=8.0, 6.5 Hz)
9 31.9 (t) 2.42 (2H, overlapped)
10 119.1(d) 5.11 (1H, m)
11 134.1(s)
12 246 (q) 1.71 (3H, brs)
13 16.7 (q) 1.66 (3H, brs)
14 112.6(t) 5.27 (1H, brs)
5.16 (1H, brs)
15 13.7(q) 1.42 (3H,s)
' 165.3(9)
2’ 110.7(d) 5.76 (1H,d, J=10.2 Hz)
3" 1544 (d) 7.35(1H,d, J=10.2 Hz)
4 17.6 (q) 2.41 (3H,s)
1"  166.9 (s)
2" 127.8(s)
3" 138.3(d) 6.16 (1H, qq, J =7.3, 1.5 Hz)
4" 14.7 (q) 1.98 (3H, dd, J=7.3, 1.5 Hz)
5" 19.4 (q) 1.89 (3H,t,J=1.5 Hz)

HEWHI TN CoaH3206S, FHXT 73T i &4 448,
AHIFIE N 9. IR i 1732 cm™ Al 1647 cm™?
AEFIRFER R B A TP 5 o, B- AR .

H-NMR ¥~ (£ 1D, mXE 6 MHERGES
51 2.41 (3H, s), 1.98 (3H, m), 1.89 (3H, t, J = 1.5 Hz),
1.71 (3H, brs), 1.66 (3H, brs) 1 1.42 (3H, s); 947.35
(1H, d, J = 10.2 Hz), 5.76 (1H, d, J = 10.2 Hz) {55
AN ol A R Sl < I £ T W N U T = i

BC-NMR % (R D Bz EWEH 24 Mirls
5, 454 DEPT135 EIiHE B R dc 24.6, 19.4, 17.6,
16.7, 14.7, 13.7 4 6 MHE(E S, oc 112.6, 31.9 Al
313 N3 NWHEAE 5T, 6c 154.4, 138.3, 119.1, 110.7,
75.2, 74.5, 64.3, 44.0 S~ 8 MRHHEAES, 6c 201.7,
166.9, 165.3, 147.9, 134.1, 127.8, 61.3 5 7 NS
Fo 0c 2017 5 S5 HREM T EH 1 ML, oc
166.9 #1165.3 or&itgh & 2 MG, Jc 154.4,
147.9, 138.3, 134.1, 127.8, 119.1, 112.6, 110.7 | iR
gitgh A 8 MAEMIRE S . FRFHIEE S 5k
& ¥ la-(3"-ethyl-cis-crotonoyloxy)-8-angeloyloxy-
3p,4B-epoxy-bisabola-7(14),10-diene™125 L, 3= % %=
SETAAY) 11 C-1 A7 BRI 2 FH I BRAR T4 I It
A2 (methylthioacryloyloxy), T SR 24k &4 C-1
P OEERERUR. (A 1 PS5 MiE HSQC
5 HMBC i it — P e, £ HMBC i (& 2)
1 H-1 (045.72, 1H) A1 C-1' (dc 165.3) HHK, Tox
FIERAR A MG A L S C-1 A% H-8 (0n5.21, 1H)
Ml C-1"(5c 166.9) AH K, & ox 2 0 B A &
(angeloyloxy) 5 C-8 #i%; H-14 (6u 5.27, 1H; dn
5.16, 1H) #1 C-7 (dc 147.9), C-8 (6¢c 75.2), C-6 (dc
44.0) #5%, H-8 (0nw5.21, 1H) Al C-7 (dc 147.9)
%, H-6 (04 2.94, 1H) A1 C-7 (dc 147.9), C-14 (dc
112.6) HK, iR 5 Box C-7 A& C-14.C-8
1 C-6 137 {88 5 H-12 (0w 1.7, 3H) 1 C-11 (dc
134.1), C-10 (6c 119.1) AHK, H-13 (61 1.66, 3H) Al
C-11 (6c 134.1) K, FiRMET5 RN 12 F1 13 fii H
£ 5 C-11 #Hi%E; H-15 (0w 1.42, 3H) F1 C-3 (6c 61.3),
C-4 (oc 64.3), C-2 (dc 201.7) #%, &Eon 15 7 FiJE
5 C-3 Hi%; H-4' (0n 2.41, 3H) 1 C-3' (6 154.4) #H
Ky o A RS C-3"4Hi%; H-4" (64 1.98, 3H) Fi
C-3" (dc 138.3), C-2" (dc 127.8) #5%, H-5" (0n1.89,
3H) 1 C-1" (6c 166.9), C-2" (dc 127.8), C-3" (dc
138.3) #HXK, LikfE 5 Bon 47F0 5" B350 5 C-3”
Al C-2"FH%E . H-TH COSY it (& 2) #k—irse,
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E2 &% 18 HMBC (H—C) #1H-H COSY (—) *
BEXES

Fig. 2 Key HMBC (H—C) and !H-'H COSY (=)
correlations of compound 1

H-1 (0n5.72, 1H) F1 H-6 (0n 2.94, 1H) AHi%E, H-6 (o1
2.94, 1H) F1H-5 (o4 2.61, 1H; 0 2.16, 1H) HHi%,

H-5 (0n 2.61, 1H; 0n2.16, 1H) A1 H-4 (64 3.55, 1H)
FHE; H-8 (0n5.21, 1H) F1 H-9 (6n2.42, 2H) #Hi%E,
H-9 (0n2.42, 2H) 1 H-10 (6n5.11, 1H) AHi%; H-2'
(0n 5.76, 1H) F1 H-3' (6n 7.35, 1H) AHI%E; H-3" (o4
6.16, 1H) 1 H-4" (on 1.98, 3H) M. 45 &
'H-NMR. BC-NMR. HSQC. HMBC } H-'H COSY
W, WEY 1 WA E N 1-(cis-methyl-
thioacryloyloxy)-8-angeloyloxy-3,4-epoxy-bisabola-
7(14),10-diene,

ROESY i (& 3) &/, H-4 5 H-15 A%,
H-115 H-8 #i5%, H-4 5 H-1. H-8 %A M<{E 5
S5 3R S AR B HU AR s 2202, K H-6 %E X
N oa-H, R Iy 68 (12.8 Hz) H-1 U B-H, H-8
FFEAN B-H; BT H-4 5 H-1 AR, HS% 14 s
BEHHME (4.3 Hz), H-4 A a-H, H-15 FFEHN
o-Ho Zi b, &Y 1 MM REGE N 1o-(cis-
methylthioacryloyloxy)-8a-angeloyloxy-3f,4p-epoxy-

H m H ROESY

3 1k&1 1K ROESY XEHEXES
Fig. 3 Key ROESY correlations of compound 1

bisabola-7(14),10-diene, £ SCHik A £ 48 A 2% 0 2
JEWEY), N BRI SRR,

WEY 2: AETCERMAR (HED; EI-MS m/z:
466 [M—H]*; *H-NMR (500 MHz, CDCls) &: 7.09
(1H, d, J = 10.2 Hz, H-3"), 6.93 (1H, d, J = 10.0 Hz,
H-3", 5.83 (1H, d, J = 11.4 Hz, H-9), 5.81 (1H, d, J =
10.2 Hz, H-2"), 5.53 (1H, d, J = 10.0 Hz, H-2'), 5.19
(1H, s, H-13a), 5.14 (1H, s, H-13b), 5.14 (1H, dt, J =
115, 5.3 Hz, H-1), 4.65 (2H, brs, H-12), 2.74 (1H, dd,
J = 11.4, 5.1 Hz, H-10), 2.39 (3H, s, H-4"), 2.35 (3H,
s, H-4"), 2.23 (1H, d, J = 14.3 Hz, H-6a), 1.94 (1H, d,
J = 14.3 Hz, H-6b), 1.83 (1H, m, H-2a), 1.79 (1H, m,
H-2b), 1.66 (LH, m, H-3a), 157 (1H, m, H-4), 1.34
(1H, dddd, J = 16.5, 13.3, 13.3, 4.3 Hz, H-3b), 1.10
(3H, s, H-15), 0.89 (3H, d, J = 6.6 Hz, H-14);
13C-NMR (125 MHz, CDCls) o: 177.9 (C-8), 165.7
(C-1"), 165.2 (C-1"), 153.3 (C-3"), 151.9 (C-3'), 147.9
(C-11), 113.0 (C-2'), 112.4 (C-2"), 108.0 (C-13), 80.6
(C-9), 70.7 (C-12), 70.1 (C-1), 55.0 (C-7), 519
(C-10), 45.7 (C-6), 43.2 (C-5), 35.4 (C-4), 29.5 (C-3),
26.8 (C-2), 19.6 (C-15), 19.2 (C-4', 4"), 15.6 (C-14).
DL BH 5 SRR A — S, W e A 2
4 bakkenolide 111b.

&Y 3: BETEE T AR CHEE); ESI-MS m/z:
287.1 [M+NaJ*, 550.9 [2M~+Na]*; H-NMR (500
MHz, CDs0OD) ¢: 5.30 (2H, dt, J = 16.3, 2.3 Hz,
H-13), 4.86 (2H, dt, J = 13.9, 2.3 Hz, H-12), 4.58 (1H,
d, J =11.2 Hz, H-9), 2.91 (1H, dd, J = 11.2, 1.3 Hz,
H-10), 2.70 (1H, m, H-3a), 2.27 (1H, m, H-3b), 2.09
(1H, m, H-4), 2.06 (2H, brs, H-6), 1.96 (LH, m, H-2a),
1.68 (1H, dddd, J = 17.9, 13.7, 4.5, 4.4 Hz, H-2b),
1.08 (3H, s, H-15), 1.02 (3H, d, J = 6.7 Hz, H-14);
13C-NMR (125 MHz, CD30D) 4: 212.8 (C-1), 179.9
(C-8), 148.7 (C-11), 106.0 (C-13), 85.1 (C-9), 70.7
(C-12), 67.1 (C-10), 57.9 (C-7), 45.9 (C-6), 45.4
(C-5), 38.1 (C-3), 36.9 (C-4), 31.0 (C-2), 19.4 (C-15),
14.3 (C-14). DL E%¥s 5 ik FaA — 54, i
Y%A 3 A4 monoketone.

WEM 4: BETE R AR CHE; ESI-MS m/z:
473.2 [M+Na]*; 'H-NMR (500 MHz, CDCls) J: 7.04
(1H, d, J = 10.0 Hz, H-3'), 5.77 (1H, d, J = 11.1 Hz,
H-9), 5.62 (1H, d, J = 10.0 Hz, H-2"), 5.21 (1H, s,
H-13a), 5.17 (1H, s, H-13b), 5.15 (1H, dt, J = 12.2,
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4.9 Hz, H-1), 468 (2H, s, H-12), 2.75 (1H, dd, J =
11.1, 4.8 Hz, H-10), 2.39 (3H, s, H-4"), 2.25 (1H, d,
J = 14.3 Hz, H-6a), 2.14 (2H, m, H-2"), 2.06 (1H, m,
H-3), 1.95 (1H, d, J = 14.3 Hz, H-6b), 1.80 (1H, m,
H-2a), 1.72 (1H, m, H-2b), 1.66 (1H, m, H-3a), 1.58
(1H, m, H-4), 1.38 (1H, m, H-3b), 1.11 (3H, s, H-15),
0.95 (6H, d, J = 6.5 Hz, H-4", 5""), 0.90 (3H, d, J = 6.7
Hz, H-14); 3C-NMR (125 MHz, CDCl3) &: 177.5
(C-8), 171.9 (C-1"), 165.6 (C-1"), 152.5 (C-3'), 147.9
(C-11), 112.5 (C-2'), 108.2 (C-13), 80.5 (C-9), 70.4
(C-12), 70.3 (C-1), 54.7 (C-7), 51.9 (C-10), 46.2
(C-6), 43.3 (C-2"), 43.3 (C-5), 35.2 (C-4), 29.5 (C-3),
26.7 (C-2), 25.1 (C-3"), 22.5 (C-5"), 22.4 (C-4"), 19.5
(C-15), 19.2 (C-4"), 15.5 (C-14). LA F¥uk 5 ik
TEH A —FS), W e &4 4 24 japonipene C.

&Y 5: FTEE LR AR (HEED; ESI-MS m/z:
413.2 [M+Na]*; H-NMR (500 MHz, CDCl3) ¢: 5.76
(1H, d, J = 11.2 Hz, H-9), 5.45 (1H, brs, H-2), 5.20
(1H, brs, H-13a), 5.17 (1H, brs, H-13b), 5.09 (1H, dt,
J=12.1,4.9 Hz, H-1), 4.67 (2H, m, H-12), 2.74 (1H,
dd, J = 11.2, 4.9 Hz, H-10), 2.24 (1H, d, J = 15.0 Hz,
H-6a), 2.14 (3H, brs, H-5"), 2.02 (3H, s, H-2""), 1.95
(1H, d, J = 15.0 Hz, H-6b), 1.84 (3H, brs, H-4"), 1.79
(2H, m, H-2), 1.67 (1H, m, H-3a), 1.57 (1H, m, H-4),
1.36 (1H, m, H-3b), 1.11 (3H, s, H-15), 0.91 (3H, d,
J = 6.6 Hz, H-14); 13C-NMR (125 MHz, CDCl3) &:
177.7 (C-8), 170.0 (C-1"), 165.5 (C-1'), 157.1 (C-3"),
147.8 (C-11), 115.9 (C-2'), 108.3 (C-13), 80.9 (C-9),
70.6 (C-12), 69.5 (C-1), 54.9 (C-7), 51.7 (C-10), 45.8
(C-6), 43.3 (C-5), 35.4 (C-4), 29.6 (C-3), 27.4 (C-4"),
26.8 (C-2), 21.2 (C-2"), 20.1 (C-5"), 19.6 (C-15),
15.6 (C-14). LA %0l 5 SRR He A — 1101,
YA 5 N petatewalide Ao
4 g

A S B 208 2] 5 50% L BESR B 43 B 9
YT 5 AR A, ARG 1AL E (D
PAK 4 ST IRMZAEY) 3 B A5 B R N BE 2R A &
) (2~5). RGBAHEL G R R, BH 51
B L AR [E) B R R RRAE TR SR 2w 2R 5 M B
BHEY) E S5 8L, IR JBle, AR5
B ERMEY) o AR R, AR SE S RHE R
TR R FEAEAERFAE B I S A s R & BT
S RHEYILE SRS J7 A7 AE ™ 5 [R] BB PR AL

HART BFOCRI RN & & R0 B S OoRG R R

R RIRIE AR TR I B RPN, KR TR AL+ 5 1

SRR LS SR BN R, W A

RGAR P W) BRAE ISR AR T T T OGO

Hk e =% .

FlEAR ALY ERARELEF YR

SEHR
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