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[ Abstract ]

Repeated column chromatography on silica gel and HPLC were applied to the separation of compounds and their structures were

Objective: To study the chemical constituents of the rhizomes of Atractylodes macrocephala . Methods ;

determined by spectroscopic data analyses of MS and NMR. Results: Nine compounds were obtained and identified as atrac-
tylon(1), atractylenolide I (2), biatractylenolide (3), atractylenolide Il (4), atractylenolactam(5), atractylenolide Il
(6), 4R, 15-epoxylatractylenolide Il (7), 4R, 15-epoxy-88-hydroxylatractylenolide II (8), and 88, 9a-dihydroxylatrac-
tylenolide I (9), respectively. Conclusion: Compound 7 was a new natural product and compound 9 was isolated from the
rhizomes of A. macrocephala for the first time.

[ Keywords ] Rhizomes of Atractylodes macrocephala ; chemical constituent; 4R, 15-epoxylatractylenolide II ; 83,
9a-dihydroxylatractylenolide
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WI, USA), KBr JE f; Bruker AV 11 400 %I 4% i 4t
PRI 3% 1% ( Bruker BioSpin AG Facilities, Fillanden,
Switzerland ) , DY FF 3L 7 ke 4 N #5; Finnigan TRACE
2000 GC-MS Jii i 4Y ( EI-MS, Thermo Finnigan, San
Jose, CA, USA); LabTech i £ %1 5 RO AR 435
(SP-HPLC) Y &4, BiE LC P600 AIZE, UV600 UV-
vis UG M £, Labtech Chrom software %3 &b P T 1E
¥4i; Phenomenex Luna 10 C (2) & 3% 4 (250 mm x
21.2 mm, 10 pm ) ( Phenomenex Inc., Torrance,
CA, USA); FE@IERENR (200 ~300 H, 75 &
TJ7) 5 GF254 W2 i (TLC) RE AR > B F 7 5
WFEAL ) F1 Merck /%) ( Darmstadt, Germany) , 43
Praiscbe ., Al CROlE. Pl (deaifb T
J 7)o
1.2 Bk

Al R T 2010 48 10 H R B LA B % 8,
AR Ry F B 75 M R B 2 E R Arrac-
tylodes macrocephala Koidz. FIMZE; i (e AN RIL
2y BUE R IE & o FETEARAS (No. 201010SBZ)
FEICT AU B KA R AR 259 B A 25 ) 1) o8 o 52
K,

2 RBESE

PRBUE AR T #2505 9 ke, By 08 BORUB I 2R
CEF TR i S i, LRI 4 Wk, BRI 1.5 hy
GIFPEBOR, SR R R, IR 185 g
(N 2.06% ) o 538 O e S B 617 1k A (0
B, AEE . AR R LR . LR BRI TR
VR, TLC RriR 5| 545 IF A R S Ui i 43, 15 3
6 N Fr. 1 ~6, Fr.2 L@ piRyy, & FAGERK
T T Ak E 113 g) . Fr.3 &R Ak
AR GRS, LAAhEE- 2R CE (20:1) i shAH kT
Ve, MaEg B S Y 2 (350 mg) Al
3(15 mg), Fr.4 LaERAEETETE, AM-JR
PRC10:1 ~5: 1) B REpE i, EL MBI EY
4(330 mg) F15(11 mg), Fr.5 285258 fik e b €033 LA
T SAH e ACOBUOAH ) 2 5,38 73 2 (60% Y FE-/K Oy it 3
M), a6 (1.2 g). 7(3 mg),
8(5 mg)H19(8 mg),

3 LEMEHERE
A1 TEbih(FmsE, R Lol +

3.4(MeOH, ¢2.1); EI-MS m/z; 216 [M]*, 201,
145, 121, 108, 105, 91, 79, 77; IRv:Y em™'.
2066, 2925, 2841, 1643, 1442, 1377, 1336,
1271, 1132, 1089, 884, 735;' H-NMR (400 MHz,
CDCL,)§: 1.49(1H, wd, J=12.5, 3.5 Hz, Ha-1),
1.63 ~1.73(2H, m, HB-1, Ha2), 1.55(1H, tt,
J=13.2, 3.5 Hz, HB2), 2.04(1H, td, J=13.3,
4.5 Hz, Ha-3), 2.35 ~2.45(4H, m, HB-3, Haob,
Ha-9, HB9), 2.11 (1H, dd, J =11.0, 5.0 Hz,
Ha-5), 2.29 (1H, t, J =13.3 Hz, HB6), 7.08
(1H, s, H-12), 1.98(3H, s, H-13), 0.79(3H, s,
H-14), 4.89 (1H, d, J = 1.6 Hz, Ha-15), 4.73
(1H, d, J =1.6 Hz, Hb-15);" C-NMR ( 100 MHz,
CDCL) §: 39.3(C-1), 20.9 (C2), 37.3(C-3),
149.4 (C4), 45.7 (C5), 23.6 (C6), 116.2
(C-7), 149.9 (C-8), 41.9(C9), 36.6 (C-10),
119.6 (C-11), 136.9 (C-12), 8.2 (C-13), 17.6
(C-14), 107.3(C-15), NMR %4l 55 SCHR #1819 —
H, HUSERS Y 1 9 R (atractylone) .
a2 Jotakah (AMEE-CROER) s 7T
A CsH 0,5 [all +20.4(MeOH, ¢ 1.34); EI-MS
m/z: 230 [M]*, 215, 201, 187, 174, 159, 145,
131, 115, 105, 91, 77, 53; IRy em™'; 2935,
2843, 1773, 1665, 1650, 1441, 1377, 1318,
1283, 1233, 1114, 1064, 1017, 896, 867, 839,
755;'H-NMR (400 MHz, CDCL,)8: 1.60 ~1.75(4H,
m, H-1, H2), 2.36 (2H, m, H-3), 2.06 (1H,
m, Ha-5), 2.69(1H, dd, J=15.0, 4.0 Hz, Ha6),
2.53(1H, t, J=15.0 Hz, HB-6), 5.63 (1H, s,
H9), 1.93 (3H, d, J = 1.6 Hz, H-13), 0.96
(3H, s, H-14), 4.94(1H, d, J=1.2 Hz, Ha-15),
4.65(1H, d, J=1.2 Hz, Hb-15); “C-NMR(100 MHz,
CDCL) §: 39.1(C-1), 22.7(C2), 36.2(C-3),
148.3 (C4), 48.4 (C-5), 23.0 (C-6), 148.1
(C-7), 148.0(C-8), 119.2(C9), 38.1(C-10),
120.5(C-11), 171.4 (C-12), 8.5 (C-13), 18.6
(C-14), 107.5(C-15), NMR %4 5 ik [8] &
E)—3, BEEREGY 2 HEAARNEE I(atracty-
lenolide T) , {EFFFEME, TEVFZ3CHR P E XA
A YREAARNE 2 B0E AR AR I (atractylenolide
.
a3 Aattah (AMBE-CROER) ;s 7T
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A CyHy 0,5 [al} +24.5(MeOH, ¢0.20); EI-MS
m/z: 462 [M]*, 231, 215; IRy em™': 2933,
1760, 1674, 1649, 1443, 1384, 1316, 1238,
1148, 1102, 1010, 986, 707;' H-NMR (400 MHz,
CDCL) §: 1.24 (2H, m, Ha-l1; Ha-1'), 1.59 ~
1.68(6H, m, HB-1, Ha2, HB-2; HB-1’, Ha2',
HB2"), 1.96 (2H, m, Ha-3; Ha-3"), 2.36 (2H,
d, J=12.5 Hz, HB-3; HB-3'), 1.74(2H, m, H-5;
H-5'), 2.65(2H, dd, J =12.7, 3.4 Hz, Ha®6;
Ha-6'), 2.79(2H, t, J=12.7 Hz, HB-6; HB-6'),
1.44(2H, d, J =14.5 Hz, Ha9; Ha9'), 2.85
(2H, d, J=14.5 Hz, HB9; HBY'), 1.77 (6H,
d, J=0.8 Hz, H-13; H-13"), 1.16(6H, s, H-14;
H-14"), 4.66 (2H, br s, Ha-15; Ha-15"), 4.89
(2H, br s, Hb-15; Hb-15"); “C-NMR ( 100 MHz,
CDCL) §: 42.2 (C-1, C-1"), 22.4 (C=2, C2"),
36.0(C-3, C-3'), 148.0(C4, C4'), 53.0(C-5,
C-5'), 28.0(C-6, C-6'), 164.7(C-7, C-7'), 89.4
(C-8, C8), 49.8 (C9H, C9"), 37.1 ( C-10,
C-10"), 124.5 ( C-11, C-11"), 172.1 ( C-12,
C-12"), 8.6 (C-13, C-13"), 17.3 (C-14, C-14"),
107.5(C-15, C-15'), NMR %t ¥ 5 SCk g 8 0y —
H B ER S 3 L R P ( biatracty-
lenolide)

G 4. Jotkedh(AillE-CRCER) ; 71X
C;sHy0,; [l +22.2(MeOH, ¢ 1.05); IR v em ™',
3000, 2969, 2939, 2869, 2839, 1749, 1683,
1649, 1443, 1383, 1339, 1320, 1229, 1138,
1093, 1035, 950, 902, 767, 591; EI-MS m/z:
232 [M]*, 217, 203, 199, 189, 176, 161, 147,
133, 121, 107, 91, 79, 67, 53, 41; 'H-NMR
(400 MHz, CDCL)8: 1.32(1H, m, Ha-1), 1.53 ~
1.67 (3H, m, HB-1, H2), 1.98 (1H, td, J =
12.8, 6.1 Hz, Ha-3), 2.26 ~2.42(3H, m, HB-6,
HB-3, HB9), 1.85 (1H, m, H-5), 2.73 ( 1H,
dd, J=14.0, 3.8 Hz, Ha-6), 4.85(1H, dd, J=
11.2, 6.4 Hz, HB-8), 1.13(1H, t, J=11.2 Hz,
Ha9), 1.84(3H, s, H-13), 0.91(3H, s, H-14),
4.62(1H, d, J=1.2 Hz, Ha-15), 4.89 (1H, d,
J=1.2 Hz, Hb-15);"” C-NMR ( 100 MHz, CDCI,)
5: 40.9(C-1), 22.4(C2), 36.3(C-3), 148.5
(C4), 50.0(C-5), 25.7(C-6), 162.5(C-7),
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78.0 (C-8), 47.6 (C-9), 37.0 ( C-10), 120.2
(C-11), 174.8(C-12), 8.2(C-13), 16.4(C-14),
106.9(C-15) . NMR #4555 Scik 2 i g — 50"
T e G W4 FRAEE T (atractylenolide 11)
HASER R, 71 2 SCIR T H1 X MME & iR AE
HA NS [ (atractylenolide ),

EYSs: Bk ARK(HE); EI-MS m /z 229
[M]*.,"H-NMR (400 MHz, CDCl,)§: 7.45(1H, s,
N-H), 2.04 (1H, ddd, J =13.4, 13.4, 3.5 Hz,
Ha-1), 2.36(1H, m, Hb-1), 1.62(2H, m, H2),
1.61(1H, m, Ha3), 2.35(1H, dd, J =11.0,
2.5 Hz, Hb-3), 1.58(1H, dd, J=13.5, 4.1 Hz,
Ha-5), 2.46(1H, dd, J=14.2, 13.5 Hz, HB-6),
2.63(1H, dd, J =14.2, 4.1 Hz, Ha6), 5.43
(1H, s, H9), 1.86(3H, s, H-13), 0.91(3H, s,
H-14), 4.63 (1H, brs, Ha-15), 4.89 (1H, brs,
Hb-15) ;”C-NMR (100 MHz, CDCl,)§: 39.6(C-1),
22.5(C2), 36.3(C-3), 148.7(C4), 49.4(C-5),
23.3(C-6), 135.5 (C-7), 141.8 (C-8), 120.9
(C9), 38.3(C-10), 124.9(C-11), 173.5(C-12),
8.2(C-13), 18.7(C-14), 107.2(C-15), NMR %#
ScmkiE g —50, s EAA WS AR
k% ( atractylenolactam )

G 6. Jotabeim (AihEE-CIROER) 5 431X
CsHy Oy [a]? +24.9(MeOH, ¢2.07); IRy em ™',
3736, 3351, 2936, 2867, 1743, 1701, 1642,
1445, 1386, 1327, 1290, 1239, 1195, 1127,
1058, 1035, 944, 897, 763, 726, 658, 574; EI-MS
m/z; 248 [M]*, 230, 215, 201, 187, 174, 159,
147, 131, 121, 105, 91, 79, 71, 55, 44;
"H-NMR (400 MHz, CDCL,)8: 1.24(1H, m, Ha-1),
1.59 ~1.67 (3H, m, HB-1, H2), 1.96 (1H, m,
Ho-3), 2.36 (1H, d, J = 13.0 Hz, HB-3), 1.82
(1 H, m, Ha-5), 2.40(1H, d, J=13.4, 1.2 Hz,
HB-6), 2.65(1H, dd, J=13.4, 3.2 Hz, Ha6),
1.53(1H, d, J =13.7 Hz, Ha9), 2.28 (1H, d,
J=13.7 Hz, HB9), 1.79 (3H, s, H-13), 1.03
(3H, s, H-14), 4.59 (1H, br s, Ha-15), 4.85
(1H, brs, Hb-15); "“C-NMR (100 MHz, CDCI,)
8: 41.3(C-1), 22.3(C2), 36.1(C-3), 148.6
(C4), 51.3(C5), 24.6(C6), 161.1 (C-7),
103.6 (C-8), 51.7 (C9), 36.7 (C-10), 122.1
(C-11), 172.4(C-12), 8.2(C-13), 16.6(C-14),
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106.9(C-15) . NMR %4fs 5 SCik [ 14 ] 8 19— 2L,
WS EAR S 6 S R ATE I (atractylenolide 1I1) .

EYT: ok i (AME-CROR); 7 F
A C H,055 [aly +13.3(MeOH, ¢ 1.3); EI-MS
m/z; 248 [M]*, 230, 215, 201, 187, 174, 159,
147, 131, 121, 105, 91, 79, 69, 55, 41; IRy em™ .
3420, 2941, 2863, 1738, 1684, 1440, 1389,
1339, 1275, 1179, 1109, 1036, 963, 753; 'H-NMR
(400 MHz, CDCl,)8: 1.26 (1H, m, Ha-1), 1.63
(1H, m, HB-1), 1.71 ~ 1.81 (2H, m, H=2),
1.38(1H, m, HB-3), 1.84(1H, m, Ha-3), 1.86
(1H, m, Ha-5), 2.73(1H, dd, J=13.1, 2.8 Hz,
Ha-6), 2.33(1H, m, HB-6), 4.80(1H, dd, J=
11.9, 6.2 Hz, HB-8), 1.13(1H, t, J =11.9 Hz,
Ha-9), 2.30(1H, dd, J=11.9, 6.2 Hz, HB9),
1.80 (3H, br s, H-13), 1.05 (3H, s, H-14),
2.64(1H, d, J=4.2 Hz, Ha-15), 2.81(1H, dd,
J =4.1, 1.5 Hz, Hb-15); “C-NMR (100 MHz,
CDCL)6: 40.1(C-1), 20.5(C-2), 35.0(C-3),
58.9(C4), 47.7(C-5), 21.7(C-6), 161.1(C-7),
77.7 (C-8), 48.0 (C9), 37.2 (C-10), 120.7
(C-11), 174.5(C-12), 8.2(C-13), 17.2(C-14),
50.4(C-15) , NMR %48 53k [15] #eadny—2,
B EAY T AR, 15-FREEARNERI (4R, 15-
epoxylatractylenolide I ),

EW 8. Jotahinh (AMEE-CROHR) s 77
A CsHyO,; [aly +11.5(MeOH, ¢ 0.43); EI-MS
m/z: 264 [M]*, 246, 236, 213, 203, 185, 173,
161, 145, 121, 119, 105, 91, 79, 71, 55, 44;
IRy em™': 3305, 3047, 2949, 2854, 1721,
1698, 1448, 1388, 1339, 1258, 1204, 1181, 1148,
1116, 1032, 951, 896, 824;'H-NMR ( 400 MHz,
CDCL,)6: 1.18(1H, m, He-1), 1.60(1H, d, J=
10.8 Hz, HB-1), 1.81(1H, m, Ha2), 1.78(1H,
d, J =9.8 Hz, H32), 1.85 (1H, m, Ha3),
1.40 (1H, m, HB-3), 1.68 (1H, dd, J= 13.2,
3.0 Hz, Ha-5), 2.59(1H, dd, J=13.2, 3.2 Hg,
Ha-6), 1.78 (1H, td, J =13.2, 1.3Hz, HB-6),
1.53(1H, d, J=13.8 Hz, Ha9), 2.26(1H, d,
J=13.9 Hz, HB9), 1.79 (3H, d, J = 1.2 Hz,
H-13), 1.18 (3H, s, H-14), 2.66 (1H, d, J =
4.2 Hz, Ha-15), 2.81(1H, dd, J=4.2, 1.4 Hgz,

Hb-15) ;" C-NMR (100 MHz, CDCI,) §:40.5 (C-1),
20.4(C-2), 34.8(C-3), 58.9(C4), 49.3(C-5),
20.3 (C6), 159.6 (C-7), 103.1 (C8), 51.7
(C9), 36.9(C-10), 122.6(C-11), 171.8(C-12),
8.2(C-13), 17.4(C-14), 50.7(C-15), NMR %4
53k [15] kiEm—3, SEEGY 8 4R,
15-38 S -8B-% i 11 R W R 1T (4R, 15-epoxy-8B-
hydroxylatractylenolide 1I ) ,

ke 9. A (=& k) 41X
CsH,,0,; [all +12.8(MeOH, ¢ 0.25); ESI-MS.
m/z; 263[ M-H] ; IR»""cem™'; 3489, 2933, 2865,
1746, 1597, 1442, 1411, 1387, 1333, 1133,
1042, 886;' H-NMR (400 MHz, CD,OD) §: 1.26
(1H, td, J=14.4 Hz, HB-1), 2.04(1H, dd, J=
14.4, 4.0 Hz, Ha-1), 1.63 ~1.72(2H, m, H-=2),
1.95(1H, d, J =11.2, 6.5 Hz, Ha3), 2.35
(1H, dt, J =14.0, 1.6 Hz, HB-3), 2.24 (1H,
dd, J=13.2, 3.1 Hz, Ha-5), 2.60(1H, dd, J=
13.2, 3.1 Hz, H-6a), 2.42(1H, t, J=13.2 Hz,
HB-6), 3.58 (1H, s, HB9), 1.82(3H, d, J =
1.0 Hz, H-13), 1.07(3H, s, H-14), 4.87 (1H,
d, J=1.0 Hz, Ha-15), 4.65(1H, d, J=1.0 Hz,
H-158) ;" C-NMR (400 MHz, CD, OD) &. 36.1
(C-1), 23.4(C2), 37.2(C3), 150.7 (C4),
45.7 (C-5), 25.4 (C-6), 160.1 ( C-7), 106.7
(C-8), 79.5(C9), 42.1(C-10), 124.7(C-11),
175.2(C-12), 8.2 (C-13), 16.7 (C-14), 107.3
(C-15) . NMR $¥fa 5 Sciikaias s A— 55, ik
KEREYI N8B, Ya-—FHIEEANES I (88, 9a-
dihydroxylatractylenolide 1I ) .

4 HZHREWE

ARG 2 LRI S A B R E T 9
MG, ORI s, O R B R AR
2B SR Z — 9 ME G, 4R, 15-
WEHEARNE I (4R, 15-epoxylatractylenolide 1I ,
7) R E AR AR 1LY R S GIOREL 14 5% 46 7 9
SEsE ) W ERNRATY; 88, 9a-—
BIAARNE I (88, 9a-dihydroxylatractylenolide
I, 9) % M Trattinickia rhoifolia Willd. "'®" F1 21 B
B ( Sarcandra glabra ( Thunb. ) Nakai) [f) 4> &7 /3
B, AN ERMNBEARF I EEE. ACH
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