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XU Nan'® |, ZHAN Hong-li* , ZHONG Xu'
(1. College of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China;
2. Siping Medicine Inspecting Institute, Siping 126615, China)

[ Abstract |

constituent was isolated on chromatograph of silica gel and HPLC, their structure were elucidated on the basis of

Objective: Study on chemical constituents from Aucklandiae Radix. Method: The chemical

spectra data. Result: Fourteen compounds were purified and their structure were identified as caryophyllene oxide
(1), 3B-acetoxy-9 (11) -baccharene (2), 3-filicanone (3), chrysophanol (4), dihydro-a-ionone (5), (E) -
6, 10-dimethyl-9-ethylidene-undec-5-en-2-one (6 ), (E) -geranylactone (7 ), dehydrocostus lactone (8),
costunolide (9), a-costol (10), ( - ) -elema-1, 3-11 (13) -trien-12-0l (11), (3R, 6S) -a-ionone-3-ol
(12), B-ionone-4-one (13), (3R, 6R) -a-ionone-3-ol (14). Conclusion: Compound 3, 4, 12, 13, 14 were
isolated from Aucklandiae Radix for the first time.
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1 Pt- TR B (500 1) Pk I T A5 3 4y 28 il 48 9 )23 40 5

Burker-AV-600 %I #% #% 2 4% 6% 4 ( Fif + Burker
A ), Angilent 1100 series {5 0 & AH {0 13 1% ( 35 |1
HEAE /A F]) , GCMS-QPS050A Y i 3% % ( H A i i
Al ) HH-2 B EC W 1H R K 9 (VLR & 3n i 3¢
I g A PR 7)) , RE-52 RUBEHE 26 & 2% ( LI
FRAEAALAR) o

AR 2G4 W A R AE AR B 24 BORL RO A BR 2
(PP mE) . BRI T EZ R E PR EHNE
FEKHAR Y E B = AR T RAAY) AR Aucklandia
lappa Decne. BT MR o MK FAL, I 2 ~4 mm
AR A A AR TR .

WZ AR G (5 Bt AL L)) A 63 B i
REREH 100 ~ 140 H (F B #H AL T.) ), Sephadex
LH-20 (VA PG 6 77 i) o 48 WO BT Tt 30 A
R X Sy €35 Al (i By, Fisher) [ 7K Oy 2 IRZE 1K o
FeA R 1 2 23 2 356
2 RBESH

WORFR 258 10 kg, By %, H] 10 551 95% &
BV 5 d J B ISR B 15 d 65 BT 45 4 HUIR e R vk
HifFARFIRE 749 g WMARFRE 700 g, JHAN
fifg, IS, 755 B ) 200 o, EAT RECAE @35 . LU
A MTEE -5 05 (100 1—5: 1) B BEVE B, 4 300 mL 1
LA o R TLC 2347, & I BATAH R 0o B I
o Horb g -5 05 (1002 1) P BEAS Frl (74.6 g)
Fr2(51.5 g), LA A7 il BE-54 05 (50 1) k45 Fi3
(20.5 g), LA Ao b BE-54 05 (30 1) B Bt Fr 75 Frd
(22.3 ), LAAr it -5 05 (50 1) YERL PTG FiS(18.1 g) o

Fro 1 R )6k B HE €035, JH A ol Bt -2 R £ TR
(30: 1) e e ), AT Ve e, W B U 0y, B s 1 %t
Rk i AT w5 & 110 mg, F A4
AREE S ) o Fro 2 2R RE I AE € 3%, ] A0 3 k- £ it
(100:1,80: 1,50 1,30: 1) Ay ¥ JId 57 2E 47 66 J3E Bk i
Forp oy i ig -2 1t (80 1) Yk B BT 45 64 3 4 vh B i1
RLIR 45 A, A i BE-SE A B L LG 2
(15 mg, FHERLARES &) o A E- 2k (300 1) VM
JIe A B 3 03 AT HE R R A A T A il -5
gifh, RS 3(17 mg, HOEHIRES &) o KAl
Tk - £ Tk (500 1) P& Bi BT 75 Ui 17 28 Sephadex LH-20 %
RN, LG5 - (1 1) e A, ik, 15k 59
4(5 mg, BEE) o Fr.3 R ATRERAE (435 , 4
fi¥-Z. %2 £, 1§ (100: 1,80:1,50:1,30:1,10:1,5:1,
1= 1) S U Jd 70 20 47 6 BE R0 o WO BB A il it -2 TR &
P (50 1) Ve JIt Ik 45 30 1) 3 03 14 28 ik S A €335, R 2
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A LE-EA-C R OWR(1:1:0.01) JB I+, 41153 3
RN T S R o N 0 D N NS iR L
o FHAE S e B A VR . RO R il 1
A E G 5(9 mg, TEMAARY) . @35 2
aifefF G 6 (5 mg, TOMRY ) . EHEH 3
i E Y 7(6 mg, TTAMARY) ) o Fr. 4 [T
WG, A HEIURES ST, 238 & ke - ) 45
i G AL G 8(50 mg, HEAHURES ) o Fr.5 [k
BRG, A s T, 28 O be-E i EE G
BEEYW 9(25 mg, FIAE ) o K REWR b RERAE,
PIFR L be-45(70:1,50:1,20:1,5:1,4:1,2: 1,4
A7) AV R R 2 A BE R B, PR O -G T (40 1) B
JIGE I A5 380 614 O Ay 5 o A 2 O B, o AR B AL S
10(15 mg, & (A FWAR Y46 , L& 4 11 (16 mg,
O PR AR ) o IO Be-S 05 (20 1) PRS2
(R T A3 5 T 4 Vo OBOAE 43 15, 19465 ) 12.(5 mg)
13(6 mg) ,14(5 mg) .
3 LT

G AaERES S, mp 62 ~63 C 1% 7
OB AR R ) I %8 40 {6 H-NMR ( 600 MHz,
CDC1,)5:4.95(1H, s, H-15a),4.84 (1H, s, H-
15b),2.86 (H, dd, J =10.8, 6.3 Hz, H-8),2.59
(1H, q, J=18.8,9.54 Hz, H4) ,2.05(1H, m, H-
5),1.59(1H, m, H-7),1.41 (H, m, H-7),1.74
(1H, t, H-10),1.18 (3H, s, H-11),1.59(1H, m,
H-12),1.61 (1H, m, H-12),0.99(3H, s, H-13),
0.97(3H, s, H-14),0.97 (1H, m, H-5) " C-NMR
(150 MHz, CDCl,) §:30.2 (C-1),29.9(C-=2),
151.8(C-3),48.7(C-4),39.1 (C-5),34.0 (C-6),
27.2(C-7),59.8 (C-8),63.7 (€9),50.7(C-10),
16.9(C-11),39.7 (C-12),29.8 (C-13),21.6 (C-
14),112.0(C-15) . FR%dE 5 3CmR [ 6 ] X ff, FeA
— B AL S o B A T

L&Y 2 TRk S, (il k-5 5) , mp
104.5 ~105.5 °C ., 1% & # BRI BRI H B4 0 H-
NMR (600 MHz, CDCl,)8: 5.53(1H, dd, J=3.6,
8.4 Hz, H-11),4.46(1H, dd, J=5.4,14.4 Hz, H-
3),1.56(3H, s, H-23),1.09(3H, s, H-24),1.09
(3H, s, H-25),0.90 (3H, s, H26), 0.82(3H, s,
H-27),0.95(3H,s, H-28),0.86(3H, d, J =10.8
Hz, H-29),0.86(3H, d, J=10.8 Hz, H-30),2.03
(3H, s,-COCH,)."” C-NMR (150 MHz, CDClL,)§:
41.2 (C-1),23.5(C-2),81.1 (C-3),39.0(C4),
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55.6(C-5),17.5 (C-6),35.8(C-7),49.2(C-8),
158.0(C9),37.7 (C-10),116.9 (C-11),36.7(C-
12),35.1(C-13),37.9 (C-14),33.7 (C-15),33. 1
(C-16),28.8(C-17),29.8 (C-18),37.5 (C-19),
18.7(C-20),37.4 (C-21),48.7(C22),28.0(C-
23),21.3(C-24),21.3(C-25),29.8C-26) ,25.9(C-
27),29.9 (C-28),16.6(C-29),15.5 (C-30),171.0
(C=0),33.3(CH,), FiR%dE5S Cmk[7] x84,
FEA B0, MU 2 Z G Y R 3B-C WA -9 (11) -
B R AR o

a3 Totst i Cammk-E07) . 1% 5
i % 1% 3 70 B B f6 ' H-NMR (600 MHz, CDCL,)S$:
0.88(3H, d, J=6.78 Hz, H-23),0.71(3H, s, H-
24),0.92 (3H, s, H25),0.94 (3H, s, H26),
0.99(3H, s, H27),0.80 (3H, s, H-28),0.83
(3H, d, J=6.58 Hz, H-29) ,0.90(3H, d, J=6.6
Hz, H-30),."” C-NMR (150 MHz, CDCl,) §:21.9
(C-1),41.0(C-2),213.2 (C-3),58.2(C4),42.1
(C-5),41.5 (C-6),18.2(C-7),49.5(C-8),38.0
(€C9),59.7 (C-10),35.6 (C-11),29.1(C-12),
40.1(C-13),39.0 (C-14),28.4(C-15),35.5(C-
16),42.7(C-17),51.7(C-18),9.9(C-19) ,28.3(C-
20),60.0(C21),30.8 (C-22),6.8(C-23),14.6
(C24),20.1(C25),16.2(C26),15.6(C-27),
16.4 (C-28),22.3 (€29),22.9 (C-30), k%K
P 5 SCHR L8 | X0 i A — B0, ew e iz Ak B Wk 3-
4 e I

&4 Joeshdb (E5) ,mp 184 ~185 C,
Borntriiger J Ji7 BH 74 . H-NMR (600 MHz, CDCI,)§:
7.67(1H, d, J=1.2 Hz, H-4) ,7.84(1H, dd, J =
8.4,1.2 Hz, H-5),7.70 (1H, d, J =8.4 Hz, H-
6),7.31(1H, d, J=1.2, H-7),7.12(1H, d, J =
1.2 Hz, H-2),2.48 (3H, s, H-3),12.05(1H, s,
OH),12.16 (1H, s, OH),"” C-NMR (150 MHz,
CDCl;) 8:162.4 (C-1),124.6(C-2),149.4(C-3),
121.4(C4),119.9 (C-5),137.0 (C-6),124.4(C-
7),162.7(C-8),192.6(C-9),182.1 (C-10),133.3
(C-4a),133.7(C-10a),115.9 (C9a),113.7 (C-
8a),22.4(CH,) ., FiR%¥s 5 3CmR[9] X M, A
— B, WO E A S W K

&Y S ToemRY), & HORE -V B R W EE 4L
5, EI-MS m/z 194[M]* 179,68 ,53,' H-NMR ( 600
MHz, CDCl,) 8:5.32(1H, br.m, H-6),2.12(3H,
s, H-10),1.66 (3H, m, H-13),1.00 (3H, s, H-

11),0.97(3H, s, H-12), FiREHE 53k [ 10 ] %
MR AR — 30 B e 2 B Y o a5 A
a6 ToE IR Y, A R - R %
f4,,'H-NMR (600 MHz, CDCl,)8:5.07 (1H, br. t,
J=6.5 Hz, H-6),4.72 (1H, br. s, H-14a),4.65
(1H, br. s, H-14b),2.12 (3H, s, H-10), 1.66
(3H, br.s, H-13) ,1.00(6H, d, J=6.5 Hz, H-11,
12) ,"C-NMR (150 MHz, CDCl,) §:33.8 (C-1),
155.8(C-2),33.0(C-3),38.4(C-4),136.3(C-5),
122.5 (C-6),22.5(C-7),43.8(C-8),207.9(C9),
29.8 (C-10), 21.9 (C-11), 21.9 ( C-12),
16.0(C-13),106.3(C-14) ., | iR%¥ ¥ 5 @k [10]
PR AR — B, M E AW (E)-6,10-
dimethyl-9-methylidene-undec-5-en-2-one ,

&Y T TotImRY) , B RO -V B R W 5L 4L
f4,,'H-NMR (600 MHz, CDCl,) §:5.32(1H, br. s,
H-2),5.07(1H, br.t, J=6.5 Hz,H-6) ,2. 12(3H,
s, H-10) ,1.66 (3H, br.s, H-13),1.00(6H, d,J =
6.5 Hz, H-11,12) ,”C-NMR (150 MHz, CDCl,) §:
151.8 (C-1), 133.5(C-2), 32.5(C-3), 38.4(C-
4),136.3(C-5), 122.6(C-6), 22.4(C-7), 43.8
(C-8), 207.9(C-9), 29.8(C-10), 17.0(C-11),
17.7(C-12), 16.0 (C-13). iR 5 3CHk[10]
XF IR, BEAR —F, B E Z LA W (E) -gerany-
lactone

G 8 LIRSS (A k- A5) , mp
60.5 C . 1% 7 & 5 i iR 18 7 2 % (0, H-NMR (600
MHz, CDCl,) 6:6.20(1H, d, J=3.6 Hz, H-13a),
5.48(1H, d, J =3.6 Hz, H-13b), 5.26 (1H, d,
J=2.4 Hz, H-15a), 5.05 (1H, d, J=2.4 Hz, H-
15b), 4.89(1H, br.s, H-14a), 4. 80(1H, br.s, H-
14b), 3.95(1H, br.s, H-5)." C-NMR (150 MHz,
CDCl;) 8:30.3(C-1),36.3(C-2),149.2(C-3),
52.0(C-4),85.3(C-5),47.6(C-6),30.9(C-7),
32.6(C-8),139.7(C9),45.1(C-10),151.3 ( C-
11),170.2 (C-12),120.2 ( C-13),109.6 ( C-14) ,
112.6(C-15) . iR %ds 5 3Cmk [ 11 ] %F BR, A —
B, ez EEARFNE .

EW9  TtE (A Li-E A7), mp 106 ~
107 °C, 1% 7 H [ i B2 157 B 48 0 . H-NMR (600
MHz, CDCl,)8:6.30(1H, d, J=3.6 Hz, H-13a),
5.58(1H, d, J=3.6 Hz, H-13b), 4.90(1H, d,
J=11.4 Hz, H-1), 4.79 (1H, d, J=10.2 Hz, H-
5),4.53(1H, t, J=9.6 Hz, H-6), 1.75(3H, s,
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H-15), 1.48 (3H, s, H-14) ,”C-NMR (150 MHz,
CDCl,) §:170.5 (C-12), 141.5(C-11), 140.1(C-
4), 137.0 (C-10), 127.3(C-5), 127.0 (C-1),
119.7(C-13), 81.9(C-6), 50.4(C-7), 41.0 (C-
3),39.5 (C9), 28.0 (C-2), 26.2(C-8), 17.33
(C-15), 16. 1(C-14) . FR%E s 5 3CHR[ 11 ] X f4,
FEA B0, MU 2 B RTINS

A 10 JC 25 5 1% 3 50 i R i ) 2
46, 'H-NMR (600 MHz, CDC1,)8:5.05(1H, br.s,
H-13b) ,4.95(1H, br.s, H-13a) ,4.42(1H, m, H-
15a) ,4.70(1H, m, H-15b) ,4.15(2H, m, H-12),
0.74(3H, s, H-14),"” C-NMR (150 MHz, CDCI,)
5:41.9 (C-1),23.4(C2),36.8(C-3),154.2(C-
4),50.0(C-5),30.0 (C-6),41.6(C-7),27.3(C-
8),41.2(C-9),36.0(C-10),150.8(C-11) ,65.3(C-
12),107.8(C-1 3),16.3(C-14),104.9(C-15), I
RS 5 SCHR [ 10 ] X0 B, A — 3, iR 8 i A
VIR a-REFRE,

AW 11 TS, 1% 75 B R R i 7
a '"H-NMR (600 MHz, CDCl,)8:5.81 (1H, dd,
J=17.4,10.8 Hz, H-1),4.71-5.09(5H, m, H-2,
H-3, H-11),4.59 (1H, s, H-3),1.71(3H, s, H-
14),1.02 (3H, s, H-10),"” C-NMR (150 MHz,
CDCl,) §:150.1 (C-1),110.0(C-2),112.2(C-3),
153.8 (C4),39.9 (C-5),29.7 (C-6),41.5(C-7),
27.3(C-8),39.8(C9),52.8(C-10),147.5(C-11),
65.3 (C-12),108.0(C-13),24.8(C-14), 16.6(C-
15) . FaR%E 5 SCER[ 12 ] 0 B, BEA — B, Bosf o
ARG R () -12-F -1, 3-11(13) -HiFr = Js o

AW 12 Jo PR IR, 1% F 50 1R 1k
F @ % kY {5,  H-NMR (600 MHz, CDCl,) §:7.23
(1H, d, J=15.6 Hz, H-7) ,6.10 (1H, d, J=15.6
Hz, H8), 5.61 (1H, s, H4),4.28(H, br. s, H-
3),2.28(1H, d, J=10.0 Hz, H-6),2.29(3H, s,
H-10),1.72 (1H, dd, J =13.5, 6.0 Hz, H-28),
1.65(3H, s, H-11),1.40(1H, dd, J=13.4, 10.0
Hz, H2a),1.00(3H, s, H-12),0.91 (3H, s, H-
13) ., C-NMR (150 MHz, DCL,) §:35.0 (C-1),
40.7(C-2),66.5(C-3),126.4(C4),135.5(C-5),
54.3 (C-6),147.7 C-7),132.7(C-8) ,198.4(C-9),
26.9(C-10),22.4(C-11),29.1(C-12),27.0 (C-
13) . EREES SClk [ 13 ] %R, A — 2, o 2
ZAEY N (3R, 6S)-3-F Kk -a- X 21,

AW 13 Jo PR AR, 1% F 50 IR 1k
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F) i % ok 5, H-NMR (600 MHz, CDCl,) §:7.27
(1H, d, J=16.2 Hz, H-8),6.19 (1H, d, J=16.2
Hz, H-7),2.55(2H, dd, J =6.6 Hz, H-3),2.36
(3H, s, H-10) ,1.80(3H, s, H-11),1.90(2H, dd,
J=13.5, 6.6 Hz, H2),1.20 (6H, s, H-12, H-
13) ,”C-NMR (150 MHz, CDCl,) 8:35.6 (C-1),
34.2(C-3),37.3(C-2),198.6(C4),157.8(C-5),
131.4 (C-6),133.5(C-7),140.3(C-8),197.4 (C-
9),28.0 (C-10),27.3(C-12),27.3 (C-13),13.4
(C-11) . bR %ds 5 SR [ 12 ] 0 B AR — 30, ik
Wz G YR 4-A -85 % 22,

5 14 JC IR AR, 1% 7 50 8 IR 1t
#5585 ,' H-NMR (600 MHz, CDCl,)8: 6.67(1H,
d, J=15.6 Hz, H-7),6.10 (1H, d, J =15.6 Hz,
H-8),5.64 (1H, s, H4),4.25(H, br.s, H3),
2.48(1H, d, J=10.0 Hz, H-6),2.29(3H, s, H-
10),1.81(1H, dd, J=13.5, 6.0 Hz, H-28),1.65
(3H, s, H-11),1.38(1H, dd, J=13.4, 6.4 Hz,
H2a),1.01(3H, s, H-12),0.88 (3H, s, H-13),
“C-NMR (150 MHz, DCIl,) §:33.9 (C-1),43.9(C-
2),65.5(C-3),125.8(C-4),133.4(C-5),54.3 (C-
6),147.1 C-7),135.4C-8),198.1(C9),27.3(C-
10),22.7(C-11),29.8(C-12),25.0 (C-13), ik
Bl 5 SCHR [ 13-14 ] X B, A — 30, B0 2 iz k&
Y (3R, 6R)-3-FHE-a- 5% 1,

[ &% 3Tk ]
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LR = AN R R B 4 2 v
L-R T4 Wt e i) s 245 B2 FRAR AL
BAEE  RAS 2R T4 58

x,
(1. AR PESRFEH PR, & 210046; 2. L H 57 AAREETET , &7 210046,
3. IR PED K¥ GLP oo, &% 210046)

K
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