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Abstract: Objective To study the constituents from the dried stems and leaves of lllicium dunnianum. Methods The compounds
were isolated and purified by column chromatography of HP-20 macroporous resin, silica gel, ODS, Sephadex LH-20, and
semi-preparative RP-HPLC. Their structures were elucidated by physicochemical properties and spectral analyses. Results Twelve
compounds were isolated and identified from the 70% ethanol extract of the dried stems and leaves of /. dunnianum, including
(E)-8-hydroxy-2,7-dimethyldec-4-decene-1,10-dioic acid (1), (2E,4E)-8-hydroxy-2,7-dimethyl-decadien-(2,4)-disacure-(1,10)-dioic
acid (2), 2,7-dimethyl-4-octenedioicacid (3), 2,7-dimethyl-2,4-octadienedioic acid (4), dihydrokaempferol (5), vitexin (6), quercetin
3-0-B-D-galactoside (7), kaempferol 3-O-B- D-glucosyl-6"-a-L-rhamnopyranoside (8), narcissin (9), phaseic acid (10), senkyunolide
I (11) and abscisic acid (12), respectively. Conclusion Compound 1 is a new carotenoid derivative, named illicium decene diacid.
Compounds 9—10 are identified from /. dunnianum for the first time. Compounds 2—4, and 11 are identified from Z//icium for the
first time.
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248 )\ lllicium dunnianum Tutcher NA==F}
(Magnoliaceae) /\fiJ& Ilicium Linn. M. J\ff
JEFEY N B TSR IR, At 5
A 34 Fh, REH 28 FL 2 R, KEHHAAET
PNZRFR . KB R, By HRAE AU 38 I 2R 1 A b g
FM, e )\ EREA, AT AR
SN WIEE S TOARES, WAKTIHREE. LS
K5 AR R L RS A 4E R, ik 400~
1000 mie HIARSIERMULLTEF, R/, w8 b
7~8 NRAE, DE 13 K, AHRETERL, B
Ll R AE IR, MrsUh, S8l
WKL SF, PRI, BT HEAAEORE M A XERIE
RS DA%, BSTA)H F Ha 7 R B kAT 940 |
PA B TSl SCHERVERE R I, H AR 7T 3 A AR
18 RS DL SR ZE AL 2 i o T 9, T 251
TR, AR BOCHRRE LT AE )\ F 22
SEAE] 12 ANEFERCT, 15 ANEEEE IR 5 A4S
=0, HAB AR, 400\
LS EA PR S A R ERAE T, X 2 P &
SRR A S B A B R AE A, Ak
W REMAERR B W i LR ZE DL R B B R Y,
NTFEEALL) S 2R, e\
(P — DI R R FH B4 e Al , A SEIRXT L A8 )\ ff
70% LEEFRIUZ KL G 50% S B il S A i AT
WEERA T, MR EAR 3] 12 MUEEY), 730 %
SN -8-F8 FE-2,7- T B -4- 2R R -1,10- R
[(E)-8-hydroxy-2,7-dimethyldec-4-decene-1,10-dioic
acid, 1]. (2E,4E)-8-hydroxy-2,7-dimethyl-decadien-
(2,4)-disaeure-(1,10)-dioic acid (2). 2,7-dimethyl-
4-octenedioicacid(3).2,7-dimethyl-2,4-octadienedioic
acid (4). —&FliZf (dihydrokaempferol, 5) 4&
& Cvitexin, 6). Mt 2 & 3-O-B-p- > 7. W +
(quercetin 3-O-B-D-galactoside, 7). 1Ly 3-O-B-D-
il %] 5 JE-6"-0-L- W 2= BE ' (kaempferol 3-O-B-D-
glucosyl-6"-a-L-rhamnopyranoside , 8 ) . 7K fili ¥
(narcissin, 9). X5 (phaseic acid, 10). JI[E N
i I (senkyunolide I, 11). Mii7% (abscisic acid,
12); HAeaw 1 siseings MRfirddy, w4
R\ IR B 9~10 N E IR MIZIEY H 55
BRI 2~4. 11 B\ AEEh oy B5 2.

1 {UEEMH

Brucker AVANCE 600 %/400 YRR 3L HRAX (48

Brucker 4 7] ), Finnigan LCQ Advantage MAX Jiii

W {X (Finnigan /A @ ), Waters Snapt G2 mass
spectrometer 7= 73 i A (36 EIRFFH AR,
Shimadzu 7 #7 = R AH €43 [Shimadzu LC-6AD
series pump equipped with a UV detector] ( H A i
AF]), Shimadzu YIRS RORAH IS (HARS
BT, P2000 Sl e (HA Jasco AF] ).
FT/IR-480 plus £ZL4MHEAY (KBr k) (HZ Jasco
A A JASCOV-550 254h-1] WG (HA Jasco
T o A3 HT R R AH (i 4 Phenomenex Gemini
(Cig» 250 mmX4.6 mm, 5 pm, FLM Inc.,), #4
AR B AN Cis A (250 mm X 20 mm, 5 pm,
Nacalai tesque Inc., HZA). AB-8 KFLHE (R
RAMIEREH R AT, HZRER GFass A
mER (G SigEie L) ), xAH ODS 3EAEL (Merck
~H]), Toyopearl HW-40 Il (Toyo Soda MFG),
Sephadex LH-20 3} ( Amersham Biosciences A & ).

ST )\ A 25T 2019 4RI [ S04 B 76 5,
1 BT R 25 K2 E i 2R S 8 AR =R\ A
JEFELAE)\ S L dunnianum Tutcher 22, 254
P4 (2019ID001) fRAET ) AR AR R 2% Bt
2 EESENE

B4 )\ 1222544 10.0 kg, H 10 f5&
70% CBERISEH 3 I, B 1.5h, &I,
WUE R 28, B3040 )\ T8 1.4 ke.
KRB SR HE BRI HUS, 4 AB-8 KALK
B HEAE %, /KA 30%. 50%- 95% LR E T
JBi, 433 4 NPEEERAL . AKBEBLEAL (ID-1, 850 g)-
30% L EER L ERAL (ID-2, 220 g)+ 50% £ BE B i &5
i (ID-3, 160.1 g) A1 95% L FE¥Efi &AL (ID-4,
91.2 g)o HY 50% LBEKBEMLES 73 ID-3 (155.0 g) i
ITRERAE (il 7 By, S be-HEE (100 0, 98 :
2.95:5.90: 10, 85 : 15, 80 : 20, 70 : 30. 60 :
40, 50 :50. 0:100) BHEWN, 23] 15 MEn
Fr. 3A~30. Fr. 3F & ODS H:taili 4y 5, HEE-/K
(30 : 70, 35: 65, 40 : 60, 45 : 55, 50 : 50, 60 :
40, 100 : 0) BAEEVEMLTF S Fr. 3F1~3F17, Fr.3F9
2P0 S A L [19% H EE-ER /K (0.01%H &) ]
A2 AY) 12 (22.7 mg, =238.0 min) PN
Fr. 3F9B. X} 3F9B #7244k [13% L ME-FR7K (0.01%
HEZ) |1 BEMLEY 3 (21.6 mg, »rR=43.0min). 4
(5.7 mg, tr=48.0 min). Fr. 3F8 &Rk (i /) 5,
RO E-BERR TG (91 1.8:2.7:3.6:4. 111,
4:6.3:7.0:100) BREEBEMAFE] Fr. 3F8A~
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3F8K. 3F8D £\l & iAH [35% HEE-FR/K (0.01%
R 1 Atk 183tk &%) 5 (2.5 mg, tr=35.0 min),
3F8F £ 2K 2 WiAH [18% L JE-B2/K (0.01%F ) ]
Atk S 2L A9 11 (3.9 mg, tr=34.0 min). Fr. 3F6
2P A [14% CIE-TR7K (0.01%H ) 1 et
48] Fr. 3F6B~3F6G, 3F6D %4 [30% -2 /K
(0.01%HE) | 23215 10 (5.2 mg, ®r=
30.0 min). Fr. 3G 4 ODS i, HE-K
(25%- 30%- 35%- 40%- 45%- 55%- 65%- 100%)
B VR A3 3 Fr. 3G1~3G15.Fr. 3G7 &¥E LH-20
A &, HRESEMAE] Fr. 3G7TA~3G7H. Fr.
3GTD 22T [20% 2 -2 /K (0.01% 2D ]
it 5 31k&Y) 2 (38.5 mg, =29.0 min). Fr. 3G8
LM WA [24% S HE-TRK (0.01%F ) ] el fe
3| Fr. 3G8A~3GS8I, 3G8A L4k [40% HEF-
fR/K (0.01%H ) | itk 3211549 1 (189.4 mg,
k=33.0 min), Fr. 3K £ H 45 i3 201L 54 6 (205.5
mg). Fr.3L £ ODS H:E% 5, FE-/K (30%-
35%-. 40%-. 45%. 50%-. 60%-. 70%-. 100%) FfE
VeMiA5 3] Fr. 3L1~3L9, Fr. 3L4 £ 4 (i
(15%CNE-BK) Aife 32549 8 (29 mg, w=
39.0 min). 9 (242 mg, tr=44.0 min), Fr. 3L3 &
ik etk o By, S bE-HIIE (955,93 17.9:
1. 85:15. 8:2. 7:3.6:4, 1:1, 0:100)
FEVERAFE) Fr. 3L3A~3L31. Fr. 3L3E &K %0
EREA RN A 7 (16.1 mg, &~=80.0 min).,

3 LT

WA 1: REED S CFED, [a]y +26.44°
(c0.12, CHs0H), UV (am): 204 (3.23): 2040k
e R] O BH S B TR AL AL E 1703 em
HR-ESI-MS 7EIEE A 45 tH m/z 245.139 2 [M+
H]* GHEAH 245138 9), #fi5E 43 F 2N C12HaOs,
AHIFIE N 3.

'H-NMR (400 MHz, CD;0D) H45H 1 2 XU
W55 [0u5.48 (1H, dt, J = 15.3, 6.5 Hz, H-5), 5.43
(1H, dt, J = 15.3, 6.5 Hz, H-4)], 3 MAHEZAES
[0n3.85 (1H, ddd, J = 9.4, 5.9, 3.4 Hz, H-8), 2.43 (1H,
m, H-2), 1.60 (1H, m, H-7)], 3 MEHEZES [on
2.50 (1H, dd, J = 15.2, 3.2 Hz, H-9a), 2.32 (1H, m,
H-9b); 2.14 (1H, dt, J = 13.3, 6.7 Hz, H-3a), 2.32 (1H,
m, H-3b); 2.23 (1H, dt, J = 10.2, 4.9 Hz, H-6a), 1.85
(1H, m, H-6b)] 12 NMHIEE(ES [0 1.13 (3H, d,
J=6.9 Hz, H-11), 0.88 (3H, d, J = 6.8 Hz, H-12)].

BC-NMR (100 MHz, CD;OD) #H145H 12 MisdE
5, HA AR 2 MEREIRES (6 180.2, 176.3), 2
BRI S (5c 132.1, 129.9), 3 MK FRRIE S
(dc 72.9, 40.9, 40.3), 3 MEHEMES (6 39.9,
37.8,36.4) LLK 2 MHIEBES (0c 17.0, 15.5). il
1 HSQC # BEFEARE IR E G T AT B WK 1.

®1 KA1 BEEEE (400/100 MHz, CD;OD)
Table1 NMR data of compound 1 (400/100 MHz, CD30D)

A oc OH

180.2
409 2.43 (m)
378 2.14(dt,J=13.3,6.7 Hz), 2.32 (m)
129.9  5.43 (dt,J=15.3, 6.5 Hz)
132.1  5.48(dt,J=15.3, 6.5 Hz)
364 223 (dt,J=102,4.9 Hz), 1.85 (m)
403 1.60 (m)
729 3.85(ddd, J=9.4,5.9,3.4 Hz)
39.9 2.50(dd,J=15.2,3.2 Hz), 2.32 (m)
176.3
170 1.13(d,J=6.9 Hz)
155 0.88(d,J=6.8 Hz)

O 0 N N W B WD =

—_— = =
N = O

7t HMBC K3 mh i 23] H-11/C-1, 3; H-2/C-3;
H»-3/C-5; H,-6/C-4; H-12/C-6, 8; H-8/C-10 FIAH<,
44 COSY MHRMIE V&YV 4it N
(E)-8-hydroxy-2,7-dimethyldec-4-decene-1,10-dioic
acid (B 1), fL&Wmdaxt # A it — Sk,
2 PR SCRR K IS B D RATAEYMI R 2 RdT 48
o R BRI ) A g U1215), 28 Scifinder scholar 622 A< i
W&, a1 HEY), )\ A% .

WwEY 2. wEAwE (FEE) . HR-ESI-MS
Y5 m/z 243.123 0 [M+H]" GHEAE N 243.123 2),
Wi TN CioHis0s, HHHEAEMEN 4,
'H-NMR (400 MHz, CD;0D) ¢: 7.18 (1H, d, J = 11.3
Hz, H-3), 6.45 (1H, dd, J = 14.7, 11.6 Hz, H-4), 6.11

OH O
HO _ A
(0]

12

1 &% 1 ;EE 'H-'H COSY (==) #1 HMBC
(—>) Hx
Fig. 1 Key 'H-'H COSY (==) and HMBC (—>)

correlations of compound 1
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(1H, dt, J = 14.9, 7.4 Hz, H-5), 3.58 (1H, m, H-7),
2.54 (1H, dd, J = 15.3, 3.3 Hz, H-9a), 2.46 (1H, m,
H-6a), 2.35 (1H, dd, J = 15.3, 9.3 Hz, H-9b), 2.08
(1H, m, H-6b), 1.90 (3H, s, CHs-11), 1.71 (1H, dt, J =
12.7, 6.5 Hz, H-8), 0.92 (3H, d, J = 6.8 Hz, CH3-12);

BC-NMR (100 MHz, CD;0D) §: 176.2 (C-10), 172.1
(C-1), 142.6 (C-5), 140.1 (C-3), 128.8 (C-4), 126.3
(C-2), 72.9 (C-8), 40.2 (C-7), 40.1 (C-9), 37.1 (C-6),
15.8 (C-12), 12.6 (C-11). &l BRiGEHE 5 SOk
E—F, MEEEY 2 N (2EAE)-8-hydroxy-
2,7-dimethyl-decadien-(2,4)-disacure-(1,10)-dioic acid.

&Y 3: FEOMHIRYI. HR-ESI-MS 4 H m/z
201.112 6 [M+H]" GFEAEA 201.112 7, HiE 5
TN CroH1604, THEAMIFIEZ )y 3. 'TH-NMR (400
MHz, CD;OD) 6: 5.37 (2H, t, J = 3.4 Hz, H-4, 5), 2.32
(1H, dq, J = 13.4, 6.5 Hz, H-2, 7), 2.23 (2H, m, H-3a,
6a), 2.02 (2H, m, H-3b, 6b), 1.01 (6H, d, J = 6.9 Hz,
CH:-9, 10); 3C-NMR (100 MHz, CD;OD) d: 177.0
(C-1, 8), 129.3 (C-4, 5), 39.2 (C-2,7), 36.2 (C-3, 6),
16.4 (C-9, 10). Sk Witk B 5 ks — k4,
S B AW 3 N 2,7-dimethyl-4-octenedioicacid

&Y 4: FEEMIRY. HR-ESI-MS 44 H m/z
199.097 3 [M+H]" GF5EAEA 199.097 00, HfiE 7
TN CioH1404, AMEFIEE N 4.'TH-NMR (400 MHz,
CD;0D) 8: 7.04 (1H, d, J = 11.3 Hz, H-3), 6.43 (1H,
dd, J=14.9, 11.6 Hz, H-4), 6.05 (1H, dt, J = 14.1, 6.9
Hz, H-5), 2.45 (1H, overlapped, H-6a), 2.45 (1H,
overlapped, H-7), 2.26 (1H, m, H-6b), 1.82 (3H, s,
CH3-9), 1.06 (3H, d, J = 6.6 Hz, CH3-10); '*C-NMR
(100 MHz, CDs0D) 6: 176.7 (C-8), 169.4 (C-1), 139.4
(C-5), 137.3 (C-3), 127.7 (C-4), 126.1 (C-2), 38.6
(C-7), 36.6 (C-6), 16.6 (C-10), 12.5 (C-9). Hi%. #K
AR 5 SOk IR E — B, M ENEY 4 A
2,7-dimethyl-2,4-octadienedioic acid.

&Y s HETLERM A, HR-ESI-MS 45 H
m/z 289.071 0 [M-+H]" (IHEAE N 289.071 2), HiE
¥ N CisHi2O06, WHEHEAMEAIE N 10, 'TH-NMR
(600 MHz, CD;0D) §: 7.35 (2H, d, J = 8.5 Hz, H-2/,
6'), 6.83 (2H, d, J= 8.5 Hz, H-3', 5"), 5.92 (1H, d, J =
2.0 Hz, H-8), 5.88 (1H, d, J = 2.0 Hz, H-6), 4.98 (1H,
d, J=11.6 Hz, H-2), 4.55 (1H, d, J= 11.0 Hz, H-3);
BC-NMR (150 MHz, CD;OD) ¢: 198.5 (C-4), 168.8
(C-7), 165.3 (C-5), 164.6 (C-9), 159.2 (C-4"), 130.4

(C-2', 6", 129.3 (C-1"), 116.1 (C-3, 5"), 101.8 (C-10),
97.3 (C-6), 96.3 (C-8), 85.0 (C-2), 73.6 (C-3). it
TV E s 5 Sk TE — 200, WS e B S N
RIS

EY 6: BETLEHAR, HR-ESI-MS 4
m/z 433.113 9 [M+H]" (HEAE A 433.113 5), #fiE
43T AN C2iH20010, THFEAEFEN 12, 'TH-NMR
(400 MHz, DMSO-ds) J: 13.17 (1H, s, 5-OH), 10.85
(1H, s, 4-OH), 10.35 (1H, s, 7-OH) 8.03 (2H, d, J =
8.7 Hz, H-2', 6'), 6.90 (2H, d, J = 8.7 Hz, H-3', 5'),
5.00 (2H, brs, 3", 4”-OH), 4.72 (1H, brs, 2"-OH), 4.69
(1H, d, J = 10.0 Hz, H-1"), 4.61 (1H, brs, 6"-OH),
3.84 (1H, td, J= 4.9, 9.3 Hz, H-2""), 3.77 (1H, dd, J =
11.1, 3.6 Hz, H-6"a), 3.53 (1H, dd, J = 11.1, 3.6 Hz,
H-6"b), 3.26 (3H, m, H-3"~5"); 3C-NMR (100
MHz, DMSO-ds) d: 182.1 (C-4), 164.0 (C-2), 162.6
(C-7), 161.2 (C-5), 160.4 (C-4"), 156.0 (C-9), 129.0
(C-2', 6, 121.7 (C-1'), 115.9 (C-3', 5'), 104.6 (C-8),
104.1 (C-10), 102.5 (C-3), 98.2 (C-6), 81.9 (C-5"),
78.7 (C-3"), 73.4 (C-1"), 70.9 (C-2"), 70.6 (C-4"),
61.3 (C-6"). Ak, BribEds 5 CikfiiE—zx07,
WS WA 6 IR

&y 7. WIEEOR K, HR-ESI-MS 45 m/z
487.086 4 [M+H]" (IF5AE A 487.085 2), T E 7
FHN C2aH0012, HHEAWHFER 12. 'H-NMR
(400 MHz, DMSO-ds) J: 7.65 (1H, dd, J= 8.4, 1.9 Hz,
H-6), 7.54 (1H, d, J = 1.9 Hz, H-2'), 6.80 (1H, d, J =
8.4 Hz, H-5"), 6.35 (1H, s, H-8), 6.15 (1H, s, H-6),
5.36 (1H, d, J = 7.7 Hz, H-1"), 3.65 (1H, m, H-4"),
3.58 (1H, m, H-2"), 3.37 (1H, dd, J = 9.7, 2.0 Hz,
H-1"), 3.30 (2H, m, H-5", 6"a), 3.46 (1H, m, H-6"b);
3C-NMR (100 MHz, DMSO-ds) d: 177.2 (C-4), 164.7
(C-7), 161.2 (C-5), 156.5 (C-2), 156.0 (C-9), 148.8
(C-4"), 145.0 (C-3"), 133.4 (C-3), 121.9 (C-6"), 121.0
(C-17), 115.9 (C-5"), 115.2 (C-2"), 103.3 (C-10), 102.0
(C-1"), 99.1 (C-6), 93.7 (C-8), 75.8 (C-5"), 73.3
(C-3"), 71.2 (C-2"), 67.9 (C-4"), 60.1 (C-6"). Hi:.
T VS E s 5 SR TE — B8, MO e A T i
K& 3-0-B-D-2F-FLpEEF .

e 8: I E K KR, HR-ESI-MS 23
H m/z 595.168 0 [M+H]* (51l 595.166 3),
Wi5E 7 TN CoH3001s, HHEABEAIER 13,
'H-NMR (600 MHz, CD;OD) 6: 8.07 (2H, d, J = 8.6
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Hz, H-2', 6'), 6.89 (2H, d, J = 8.6 Hz, H-3, 5'), 6.40
(1H, s, H-8), 6.20 (1H, s, H-6), 5.13 (1H, d, J = 7.3
Hz, H-1"), 4.52 (1H, s, H-1""), 3.81 (1H, d, J = 11.1
Hz, H-6"a), 3.63 (1H, s, H-2"""), 3.52 (1H, dd, J = 9.5,
3.1 Hz, H-3""), 3.44 (3H, m, H-3"~5"), 3.38 (1H, m,
H-4""), 3.34 (1H, m, H-6"b), 3.23 (1H, d, J = 7.8 Hz,
H-5""), 1.11 (3H, d, J = 6.2 Hz, H-6"""); 3C-NMR (150
MHz, CD;0OD) §: 179.4 (C-4), 161.5 (C-4"), 166.1
(C-7), 163.0 (C-5), 159.4 (C-2), 158.6 (C-9), 135.5
(C-3), 132.4 (C-2', 6'), 122.8 (C-1"), 116.1 (C-3, 5"),
105.7 (C-10), 104.6 (C-17), 102.4 (C-1"), 100.0
(C-6), 94.9 (C-8), 78.1 (C-3"), 77.2 (C-4"), 75.8
(C-4"), 73.9 (C-5""), 72.3(C-3""), 72.1 (C-2"), 71.4
(C-2"), 69.7 (C-5"), 68.6 (C-6"), 17.9 (C-6""). i,
T v 54 5 Sk ARoE — 800, e etk &4 8 ik
22y 3-0-B-D-7 & BEHE-6"-a-L- R A= HEH .

WEM9: HEETEH AR, HR-ESI-MS %44
Hom/z 647.160 0 [M+H]* (IHEAE N 647.158 8),
e 7N CosH3O16, THEAEHE N 13,
'H-NMR (400 MHz, CD;0D) §: 7.95 (1H, d, J = 1.2
Hz, H-2), 7.62 (1H, dd, J = 8.2, 1.2 Hz, H-6'), 6.91
(1H, d, J = 8.2 Hz, H-5), 6.41 (1H, s, H-8), 6.21 (1H,
s, H-6), 5.24 (1H, d, J = 7.2 Hz, H-1"), 4.53 (1H, s,
H-1""), 3.95 (3H, s, 3-OCH3), 3.82 (1H, d, J = 10.4
Hz, H-6"a), 3.27~3.47 (9H, m, H-2"~6"b, 2'""~5""),
1.10 (3H, d, J= 6.3 Hz, H-6""); '*C-NMR (100 MHz,
CD;0D) §: 179.3 (C-4), 166.1 (C-7), 163.0 (C-5),
158.9 (C-2), 158.5 (C-9), 150.8(C-4"), 148.3 (C-3"),
135.5 (C-3), 124.0 (C-6'), 123.0 (C-1"), 116.1 (C-5"),
114.5 (C-2"), 105.7 (C-10), 104.4 (C-1"), 102.5
(C-1""), 100.0 (C-6), 94.9 (C-8), 78.2 (C-5"), 77.4
(C-3"), 75.9 (C-2"), 73.8 (C-4""), 72.3 (C-3"), 72.1
(C-2), 71.6 (C-4"), 69.8 (C-5""), 68.5 (C-6"), 56.8
(3'-OCH3), 17.9 (C-6""). Zikk fxiti s 5 ki iE
— 320, W EEY 9 KA

A 10: FEMHPIRY), HR-ESI-MS 45 H m/z
303.121 7 [M+H]" GiHEAE Y 303.120 8), #fisE 4>
TN CisH20s, HHEAMFIE N 6, "H-NMR (400
MHz, CD;0OD) d: 8.08 (1H, d, J = 15.9 Hz, H-4), 6.43
(1H, d, J = 15.9 Hz, H-5), 5.80 (1H, s, H-2), 3.95 (1H,
dd, J = 7.6, 2.8 Hz, H-8'a), 3.67 (1H, d, J = 7.6 Hz,
H-8'b), 2.81 (1H, d, J=17.9 Hz, H-3a), 2.71 (1H, dd,
J =18.0, 2.1 Hz, H-5a), 2.47 (1H, dd, J = 17.9, 2.1

Hz, H-3'b), 2.38 (1H, dd, J = 18.0, 2.3 Hz, H-5'b),
2.06 (3H, s, 6-CH3), 1.22 (3H, s, 7-CH3), 1.01 (3H, s,
9-CH3); 3C-NMR (100 MHz, CD;OD) §: 210.9
(C-4"), 169.5 (C-1), 150.1 (C-3), 133.1 (C-5), 133.0
(C-4), 120.8 (C-2), 87.8 (C-2'), 82.9 (C-1'), 78.6
(C-8"), 54.0 (C-3"), 53.3 (C-5'), 49.6 (C-6), 21.1
(6-CHs), 19.4 (7'-CH3), 15.8 (9'-CH3). Al BRiE%L
5 SRR IE — B2, MU AT 10 R ER .
tEY 11: ﬁéifﬁﬂi HR-ESI-MS Z5H m/z
247.094 1 [M+H]" GHEAEN 247.094 6), e
F A CioHi604s THEAMFIEE N 5. 'TH-NMR (400
MHz, CD;OD) §: 5.46 (1H, t, J = 7.9 Hz, H-8), 4.25
(1H, d, J = 3.3 Hz, H-7), 3.95 (1H, m, H-6), 2.36 (1H,
dd, J = 15.1, 7.6 Hz, H-9), 2.48~2.59 (1H, m, H-4),
1.90~2.01 (1H, m, H-5), 1.53 (1H, m, H-10), 0.97
(3H, t, J = 7.4 Hz, H-11); BC-NMR (100 MHz,
CD;0D) §: 170.8 (C-1), 155.3 (C-3), 150.0 (C-3a),
126.5 (C-7a), 114.4 (C-8), 71.0 (C-6), 65.4 (C-7), 29.0
(C-9), 25.0 (C-5), 23.3 (C-10), 18.1 (C-4), 14.1
(C-11). &l Bl B 5 SOk diaE — 35022, s
EEY 11 9)11E MBS L
&P 12: TEMEPIRY), HR-ESI-MS 45t m/z
265.144 6 [M+H]" (IHHEAE N 265.144 0, €5
TN CisH2004, THEAMFIFE N 6. "H-NMR (600
MHz, CD;0OD) 6: 7.77 (1H, d, J= 16.1 Hz, H-4 ), 6.23
(1H, d, J = 16.1 Hz, H-5), 5.92 (1H, s, H-8), 5.75 (1H,
s, H-2), 2.54 (1H, d, J = 16.9 Hz, H-10a), 2.18 (1H, d,

J=16.9 Hz, H-10b), 2.04 (1H, d, J = 0.9 Hz, H-15),

1.92 (1H, d, J = 1.2 Hz, H-14), 1.07 (3H, s, H-12),
1.03 (3H, s, H-13); 3C-NMR (150 MHz, CD;0D) 6:
201.0 (C-9), 169.7 (C-1), 166.6 (C-3), 150.6 (C-7),
137.8 (C-5), 129.5 (C-4), 127.6 (C-8), 119.9 (C-2),
80.6 (C-6), 50.7 (C-10), 42.8 (C-11), 24.6 (C-15), 23.6
(C-13), 21.2 (C-14), 19.6 (C-12). Ai%. itz
SCHRARGE — 302, WO E A 12 NIRIERR -
RBFR FHEEHFEARGENZFE
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