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WE: B WFIRENIE]3E Pelasites tatewakianus Kitam 3 F8 05205 B 5r. Fik NHEERS . ODS KA. Sephadex
LH-20 BEfE . MCIAESEEOR , X206 3SR 1Y 95% LRI BEAT 40 s 2lidl, il ad i Be s ib e B X Br 154k &
PRI AR AT AT . B8R B O MEEW, 2355 %E N japonipene A (1) | B3} S3ENMEE-B (2) | M3} A EE-L
(3) . 9-hydroxy-1-carbonylfukinanolide (4) . #->}-3%HH (5) . 10BH-8«, 12-epidioxyeremophil-7 (11) -en-8B-ol (6) . &
Rl LSRR AT (7) . B SRmEED (8)  MESLSRAER-E (9). ik FITAEWIRANERR (1~4, 7, 9) BCECHE
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HYh oy EEa,

KGR FEMEELSE M) A

RESES: R84 1 XEkFRERG: A
doi; 10. 3969/j. issn. 1001-1528. 2016. 09. 020

NXEHS: 1001-1528(2016)09-1970-05

Sesquiterpenes from the roots of Petasites tatewakianus Kitam

HOU Chen-jie, = WANG Guang-yin, = WU Ying-chun, LI Yi-ming" ,
(School of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

GUO Fu-jiang”

ABSTRACT: AIM To study the sesquiterpenes from roots of Petasites tatewakianus Kitam. METHODS The
95% ethanol extract of roots of P. tatewakianus was isolated and purified by silica, ODS, Sephadex LH-20 and
MCI gel column. Then the structures of obtained compounds were elucidated by spectral data and physicochemical
properties. RESULTS Nine compounds were isolated and identified as japonipene A (1), bakkenolide-B (2),
bakkenolide-L. (3), 9-hydroxy-1-carbonylfukinanolide (4), fukinone (5), 10BH-8a, 12-epidioxyeremophil-7
(11) -en-8B-ol (6), homofukinolide (7), petasitolone (8), bakkenolide-E (9). CONCLUSION All the
compounds are sesquiterpenes, including bakkenolide-type (compounds 1-4, 7 and 9) or eremophilane-type ( com-
pounds 5, 6 and 8). Among them, compound 6 is first isolated from genus Petasites, compounds 4, 5, 8 and 9 are
obtained from this plant for the first time.
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MHWRIESE S, EFFFu, 22—y amiE
Yy, (BS503R R AAHLE , HTEA HAL
J RGBS Ay T AT T AR

h T k20 B A e 3 SR I 1 ) B LA
ARSI X IZ AL P AR 95% £, BE 4R B 147 BF 5%
Wik . ODS 2 AH. Sephadex LH-20 %¢f¢ . MCI
A F B AT B alifh, SRS 454 H-NMR " C-
NMR . MS 53355t A fe ot e Ae & 9 i
LERPEATIRAT . S5O, MrPILrEg s e 9 MBS
Y (1~9), MHXRNEER (1~4,7,9) 5
WHRBSrERD (5. 6, 8) 5k, Hrh, k&
6 Jy i IRTEE L SR m MY b R, ka4, 5.8
GIRPSRERVCE R AL B L L&/
1 ZohF, HRFnYEs

25k T 2013 4F 6 ok A BT Bk,
28 i rp B2 R h 25 BT A SR AR I S
S 3L S JE AR W) B i 2L SE Petasites tatewakianus
Kitam AR, ARALRAE TP 2527 g KAR 25 W1k 27 52
B (485 20130501)

HSGIF254 #Z E Mk ke (20 ecm x 20 cm,
TG LA R T A A BRA T ) 5 IEAHAEZ B ik i
(60 ~100 H, 100 ~200 H. 200 ~300 H. 300 ~
400 H . WZZEN H, §BEFELTAHRLA);
ODS-A JZ HIAEJZ BT BERE (S50 pm, 12 nm, H A
YMC /A 5] ) ; Sephadex LH-20 75 28 B £ ik (40 ~
70 wm, it GE Healthcare Bio-Sciences AB /A ] ) ;
CHP20P MCI #fi§ (75 ~150 wm, HAR =L
Al o WRER GG (FEE Merck 24 H]) 3 HA
I Az Al o Al (2 4R AL 2 30 A BR
o) s sk (BRI ERARA ) .

SB-1000 figh% z& A AL (L ifg % WAL 2R AT PR
Al); FAL1004B ML 7 RKF (BRI AR A R
INCIDE, Alpha 1-2 LD plus ML (F2E Christ 2>
Hl) 5 ZF-20D Ao AL (B A L OB A 2%
J7) 5 BSZ-100 Az ek ( EIEP PE 2 AR
el AR T AVA00M A Rk 4R A (78
Bruker 7y H] ) ; LCQ-Fleet 57 j&% X ( 3% Thermo
Fisher Scientific /2] ) ; Agilent 1100/ Bruker Esquire
6000 ¥ Bk FI{Y (35 Agilent Technologies 7\ H]/
78 [% Bruker AH]) o
2 ZWHE

WA 8 3| SRARTR 8. 6 kg, BaTE, 95% L[]
AR 3 K, AR 3 h, SRS IS G OF RO,
TR A = ORI R, i 2B, 53] 411.0 g =

o SRIF, A 800 mL 454K, o™, il
BRETR, MU A A 2R L BE A H 3 Wk, I
JERIEs R, SBAEE (77.9 g) FILFR CBRH
PEE (22.5g).

2T 2 BEEB 7 4 1 200 ~ 300 H E i F 0L 5
(R 3 L), Ailfit— AR (1:0, 8: 1,
6:1,4:1,2:1,1:1,1:2,0:1) BREEVEM,
2R s (TLC) Kl & I 2 s AH L 8 &8 43,
WS35 Dy (Frl ~Fr.5), Hrp, Fr.2
(827.3 mg) ZREMCAHE. ODS FOMH: R Z Ve, 15
a1 (13.4 mg) . 2 (21 mg); Fr.3 (330.1
mg) ZREB A . Sephadex LH-20 BEitE. ODS Jz
MFE RSB, BEEY 3 (8.1 mg); Fr.5
(2.02 g) % MCI 4 (40% . 60% . 80% . 100%
FHEE) BREEVENG, S8 GY4 (23 mg),

AR 56 H 300 ~ 400 B REROH 738 (4

WHZ)3 L), fAlit—4m Ol (1:0, 1001,
50:1,.25:1,12:1,5:1,2:1,1:1,0:1)

BEEEVENG, TLC R4 IF AR 4y, e )e
BE 4 Ay (Fol ~ Frd), Hd, Frod
(10.57 g) ZfEHE . Sephadex LH-20 BEHT: [ 5
Ve, BELA S (183.9 mg). 6 (78.9 mg);
Fr.3 (41.21 g) ZfEEH: . Sephadex LH-20 % i
M. ODS e AHAE e Z e, "3k &w 7
(67.9 mg) . 8 (9.4mg) . 9 (154.6 mg)., LA LFF
AL EWRIEH ILE 1,

iﬁoﬂi iﬁoHi
LN A
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Fig.1 Structures of compounds 1 -9
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[M-H] ,'H-NMR ( CD,0D, 400 MHz) §: 5.80
(IH, d, J=11.2 Hz, H9), 5.26 (2H, d, J=1.8
Hz, H-13), 5.05 (1H, dt, J=11.5, 5.0 Hz, H-
1),4.78 (1H, dt, J=13.2, 1.8 Hz, H,-12) , 4. 64
(1H, dt, J=13.2, 2.5 Hz, H,-12), 2.68 (1H,
dd, J=11.2, 4.9 Hz, H-10), 2.51 (1H, hept, J =
7.0 Hz, H2'),2.18 (1H, d, J=14.4 Hz, H,6),
2.03 (1H, d, J=14.4 Hz, H,-6), 1.92 (3H, s,
H-2"), 1.35-1.82 (4H, m, H2, 3), 1.63 (1H,
m, H4), 1.17 (3H, d, J=7.1 Hz, H4"), 1. 14
(3H, d, J=6.9 Hz, H-3"), 1.11 (3H, s, H-15),
0.93 (3H, d, J = 6.6 Hz, H-14)., “C- NMR
(CD,0D, 100 MHz) §: 178.5 (C-8), 175.7 (C-
1'), 170.4 (C-1"), 148.1 (C-11), 107.6 (C-13),
80.6 (C9),71.1 (C-1), 70.5 (C-12), 54.8 (C-
7),51.7 (C-10), 46.2 (C-6), 43.0 (C-5), 35.3
(C4), 33.7 (C2"), 29.2 (C3), 26.3 (C2),
19.9 (C2"),18.7 (C4'), 18.1 (C3"), 17.2 (C-
15), 14.4 (C-14) . DL P 5 ocmk (8] 3t
A—F, $EZMEYH japonipene A,

a2 ABTEEHAR, IEEF APCI-MS
m/z: 408 [M +NH,]*; fiEF APCI-MS m/z; 389
[M-H] ,'H-NMR ( CDCl,, 600 MHz) §: 6.19
(1H, qd, J=7.3, 1.3 Hz, H3"), 5.89 (1H, d,
J=11.2 Hz, H9), 5.22 (1H, s, H,-13), 5.17
(1H, s, H,-13), 5.04 (1H, dt, J=12.0, 5.0 Hg,
H-1), 4.69 (1H, dt, J=12.9, 1.7 Hz, H,-12),
4.65 (1H, dt, J =12.9, 2.4 Hz, H,-12), 2.76
(1H, dd, J=11.2, 4.9 Hz, H-10), 2.24 (1H, d,
J=14.4 Hz, H,-6), 2.02 (3H, dd, J=7.3, 1.5
Hz, H4'), 1.96 (1H, d, J =14.4 Hz, H,-6),
1.87 (3H, s, H2"), 1.81 (3H, s, H5"), 1.56 ~
1.80 (4H, m, H2,3), 1.68 (1H, m, H4), 1. 11
(3H, s, H-15), 0.91 (3H, d, J =6.7 Hz, H-
14) ,”C-NMR (CDCl,, 100 MHz) §: 178.2 (C-8),
170.2 (C-1"), 166.3 (C-1"), 148.0 (C-11),
141.1 (C-3"), 127.2 (C-2"), 108.3 (C-13), 80.7
(C9), 71.0 (C-1), 70.8 (C-12), 55.1 (C-7),
52.0 (C-10), 45.9 (C-6), 43.4 (C-5), 35.6 (C-
4),29.7 (C2),26.8 (C3),20.9 (C-2"), 20.5
(C4'),19.8 (C-5"),16.1 (C-15), 15.7 (C-14),
DI EBOEEE 50k [9] A3, Bz s
YRy 2| SN BR-B o

a3 A EEHm AR, IEE T ESI-MS
1972

m/z: 368 [M +NH,]* ,'H-NMR ( CDCL,, 600 MHz)
5:5.78 (1H, d, J=11.2 Hz, H9), 5.21 (1H, s,
H,-13),5.18 (1H, s, H,-13), 5.06 (1H, dt, J =
12.1, 4.9 Hz, H-1), 4.70 (1H, dt, J=13.0, 1.8
Hz, H,-12), 4.66 (1H, dt, J=13.0, 2.5 Hz, H,-
12), 2.68 (1H, dd, J =11.2, 4.8 Hz, H-10),
2.22 (1H, d, J=14.3 Hz, H,-6), 2.05 (3H, s,
H-2"), 1.97 (1H, d, J =14.3 Hz, H,-6), 1.93
(3H, s, H2'), 1.62-1.88 (4H, m, H-2, H-3),
1.72 (1H, m, H4), 1.09 (3H, s, H-15), 0.89
(3H, d, J=6.7 Hz, H-14) ;" C-NMR (CDCl,, 150
MHz) §: 178.0 (C-8), 170.0 (C-1"), 170.0 (C-
1'), 147.8 (C-11), 108.5 (C-13), 80.9 (C9),
70.9 (C-1), 70.8 (C-12), 54.8 (C-7), 51.9 (C-
10), 46.1 (C-6), 43.4 (C-5), 35.5 (C4), 29.7
(C-3),26.7 (C2), 21.4 (C2"), 21.3 (C2"),
19.8 (C-15), 15.7 (C-14) . DL E¥GEEAE 5 S0k
[10] A3, Sz tb & i 32 NER-L,

EYw 4. ABTEIEH AR, IEE T ESI-MS
m/z; 247 [M-OH] ", 265 [M +H]"*; i+ ESI-
MS m/z; 263 [ M-H]~ ,'H-NMR ( CD,0D, 600
MHz) 8:5.30 (1H, s, H,-13), 5.26 (1H, s, H,-
13), 4.87 (1H, dt, J=13.1, 2.5 Hz, H -12),
4.81 (1H, dt, J=13.1, 1.8 Hz, H,-12), 4.56
(1H, dd, J=11.2, 1.0 Hz, H9), 2.89 (1H, dd,
J=11.2, 1.1 Hz, H-10), 2.69 (1H, d, J=14.4
Hz, H-6), 2.25 (1H, d, J =14.4 Hz, H,-6),
1.62~2.10 (4H, m, H-2, H-3), 1.94 (1H, m, H-
4),1.06 (3H, s, H-15), 1.00 (3H, d, J=6.7
Hz, H-14) ,"C-NMR (CD,0D, 150 MHz) §: 212.8
(C-1), 179.8 (C-8), 148.7 (C-11), 106.0 (C-
13), 85.1 (C9), 70.7 (C-12), 67.1 (C-10),
57.9 (C-7), 45.9 (C-6), 45.4 (C-5), 38.1 (C-
2),37.0 (C4), 31.0 (C3), 19.4 (C-15), 14.3
(C-14) , W UL LPIEBIERTAL, ZS P28 A
FE RSy, v 4 M 9-hydroxy-1-carbonylfukinanolide ,
BT ) R AR 0 S S v N T RO AR, A S
B E AL RIR = HiE

&Y 5. TEEBWHMIRY ., 1EE T ESI-MS
m/z: 221 [M + H]* ,'H-NMR ( CDCl,, 600 MHz)
5:2.62 (1H, d, J=14.9 Hz, H,9), 2.42 (1H,
dd, J=16.2, 10.8 Hz, H-6), 2. 13 (1H, dd, J=
16.2,5.6 Hz, H,-6), 1.85 (1H, d, J=14.9 Hz,
H,9), 1.81 (3H, s, H-12), 1.77 (1H, m, H-
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10), 1.66 (3H, s, H-13), 1.58 (2H, m, H-1),
1.40 (1H, m, H4), 1.37 (2H, m, H2), 1.15
(2H, m, H-3), 0.84 (3H, s, H-15), 0.73 (3H,
d, J=6.9 Hz, H-14) ,”C-NMR (CDCl,, 151 MHz)
5:205.6 (C8), 139.7 (C-7), 131.0 (C-11),
43.9 (C9), 41.2 (C-10), 40.5 (C-6), 36.6 (C-
5),32.2 (C4),30.0 (C3),27.1 (C2), 22.4
(C-15), 21.4 (C-12),21.4 (C-13),20.3 (C-1),
15.9 (C-14) o VA B8 5 sCmkdiiE [12] %
A3, B ZAE Y R i 3SR

Ew 6. AEIERH AR, EEF ESI-MS
m/z; 235 [ M-OH]*,'"H-NMR ( CDCl,, 600 MHz)
5:4.71 (1H, d, J=15.8 Hz, H,-12), 4.01 (1H,
dd, J =15.8, 2.7 Hz, H,-12), 3.22 (1H, s, 8-
OH), 2.59 (1H, d, J =14.4 Hz, H-6), 1.90
(IH, d, J=14.4 Hz, H,-6), 1.84 (1H, d, J =
13.0 Hz, H,9), 1.80 (1H, m, H-10), 1.65 (3H,
s, H-13), 1.55 (1H, m, H4), 1.46 (1H, dd, J =
13.0, 3.7 Hz, H,-9), 1.15~1.43 (6H, m, H-1 ~
H-3),0.92 (3H, s, H-15), 0.77 (3H, d, J=6.7
Hz, H-14) ,” C-NMR (CDCl,, 151 MHz) §: 128.0
(C-7), 125.6 (C-11), 97.8 (C-8), 73.1 (C-12),
39.2 (C-10), 38.0 (C-5), 36.1 (C-6), 34.3 (C-
9),30.8 (C3),29.2 (C4), 26.5 (C-1), 21.3
(C-14),20.7 (C2),16.6 (C-15), 14.0 (C-13),
DL B seE 5 3cmk [13] BA -3, % izfb
&% N 10BH-8a, 12-Epidioxyeremophil-7 (11) -
en-83-ol,

a7 HEF RS M. IE B T ESI-MS
m/z:453 [M + Na]*_,'H-NMR (CDCl,, 600 MHz)
5:6.12 (2H, qd, J =7.3, 1.2 Hz, H3', 3"),
5.90 (1H, d, J=11.2 Hz, H9), 5.21 (1H, s,
H,-13),5.16 (1H, s, H,-13), 5.14 (1H, m, H-
1),4.65 (2H, d, J=1.8 Hz, H-12), 2.89 (1H,
dd, J=11.2, 4.9 Hz, H-10), 2.28 (1H, d, J =
14.3 Hz, H,-6), 1.97 (1H, d, J =14.3 Hz, H,-
6),1.96 (3H, dd, J=7.2, 1.4 Hz, H4'), 1.86
(3H, dd, J=7.2, 1.4 Hz, H4"), 1.78 (3H, s,
H-5"), 1.67 (3H, s, H5"), 1.57 ~1.74 (4H, m,
H-2, H-3), 1.40 (1H, m, H4), 1.14 (3H, s, H-
15), 0.92 (3H, d, J =6.7 Hz, H-14),” C-NMR
(CDCl,, 150 MHz) §: 178.0 (C-8), 167.4 (C-1"),
166.3 (C-1"), 148.2 (C-11), 141.4 (C-3"),
137.5 (C-3"), 128.1 (C-2"), 127.0 (C-2"), 108.3

(C-13), 80.9 (C9), 70.8 (C-12), 70.6 (C-1),
55.5 (C-7),51.9 (C-10), 46.0 (C-6), 43.7 (C-
5),35.5(C4),29.8 (C2),27.1 (C-3), 20.5
(C4',4"),20.4 (C5"), 19.8 (C-5"), 16.1 (C-
15), 15.8 (C-14) . VI Biifsdis 5ocmk [14]
A—F, BEZEY RG] SR N

&Y 8. AEIKEIEM AR, IEE T ESI-MS
m/z: 219 [ M-OH]* ;'H-NMR ( CDCl,, 400 MHz)
5:6.71 (1H, s, H6), 3.49 (1H, s, 11-OH),
2.70 (1H, dd, J =17.2, 12.5 Hz, H-9), 2.26
(1H, dd, J=17.2, 4.5 Hz, H,-9), 2.04 (1H, m,
H-10), 1.54 (1H, m, H4), 1.40 (6H, s, H-12,
H-13), 1.34 ~1.76 (6H, m, H-1 ~H-3), 1.12
(3H, s, H-15), 0.92 (3H, d, J =6.8 Hz, H-
14) ,”C-NMR (CDCl,, 100 MHz) §: 203.0 (C-8),
155.2 (C-6), 141.3 (C-7), 71.9 (C-11), 40.8
(C9), 39.5 (C-10), 38.7 (C-5), 35.8 (C4),
30.3 (C-3),29.5 (C-12),29.3 (C-13), 27.0 (C-
2),20.8 (C-15), 20.5 (C-1), 16.1 (C-14), LA
EPOEEE S Sk [15] EEA - Kz s
Y kg 06 3 ST

a9 TLEMRY) . IEE ¥ ESI-MS m/z:
413 [M + Na]*, 803 [2M + Na]'.'H-NMR
(CDCl,, 400 MHz) 8: 5.90 (1H, ¢d, J=7.2, 1.4
Hz, H-3"),5.71 (1H, d, J=11.2 Hz, H9), 5.15
(1H, s, H-13),5.12 (1H, s, H,-13), 5.06 (1H,
dt, J=11.8, 4.8 Hz, H-1), 4.62 (2H, d, J=1.7
Hz, H-12), 2.77 (1H, dd, J=11.2, 4.9 Hz, H-
10),2.20 (1H, d, J=14.3 Hz, H-6), 1.94 (1H,
d, J=14.3 Hz, H,-6), 1.89 (3H, s, H-2"), 1.84
(3H, dd, J=7.2, 1.5 Hz, H4'), 1.74 (3H, s,
H-5"), 1.48 ~1.69 (4H, m, H2, H3), 1.33
(1H, m, H4), 1.08 (3H, s, H-15), 0.86 (3H,
d, J=7.3 Hz, H-14) ,"C-NMR (CDCI,, 150 MHz)
5: 176.9 (C8), 169.3 (C-1"), 166.6 (C-1"),
147.4 (C-11), 136.4 (C-3"), 127.8 (C=2'),
107.8 (C-13), 80.4 (C9),70.3 (C-1), 70.1 (C-
12), 54.5 (C-7),51.0 (C-10), 45.4 (C-6), 42.9
(C5), 34.9 (C4), 29.1 (C2), 26.4 (C-3),
19.9 (C4'),19.2 (C2"),19.2 (C-5"), 19.2 (C-
15),15.2 (C-14) ., DI L P 5k [9] 3
A—F, BEZEY RN EE-E,

S 3Lk

(1] IREE, Belrfe. snbieslsg (hEgse) A TSR T
1973
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