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Abstract: Objective To investigate the chemical constituents of Xinjiangzicao (Arnebia euchroma). Methods Multiple
chromatographic separation techniques including silica gel, ODS, Sephadex LH-20 column chromatography were employed to
isolate and purify the compounds. Their structures were identified by means of the MS, NMR and ECD data analysis, combined with the
data reported in the literatures. The inhibitory effect of compounds on cancer cell line MCF-7 was investigated through CCK8 assay. Results
Twenty four compounds were isolated and identified as (S)-1-(6-isopropyl-2,3-dihydro-1H-inden-4-yl)ethan-1-one (1), ethyl (2)-2-(2-(2,5-
dihydroxyphenyl)-2-oxoethylidene)-6-methylhept-S-enoate  (2), 2-(22)-(3-hydroxy-3,7-dimethylocta-2,6-dienyl)-1,4-benzenediol ~ (3),
arnebinol (4), (+)-(R)-de-O-methyllasiodiplodin (5), 3-(4-methyl-3-penten-1-yl)-6-hydroxy-9-methoxy-2H-1-benzoxepin-5-one (6),
p-hydroxy-benzaldehyde (7), vanillin (8), acetovanillone (9), 2-hydroxy-4-methoxyl-cinnamaldehyde (10), guttaquinol B (11), jolkinolide E
(12), 3p-acetoxyolean-12-en-28-oic acid (13), 22-hydroxyhopan-3-one (14), [-sitosterol (15), stigmast-4-en-3,6-dione (16),
ergosta-4,6,8(14),22-tetraen-3-one (17), citrostadienol (18), euchroquinol B (19), docosanyl ferulate (20), arnebin-7 (21), alkannin (22),
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B,p-dimethylacrylalkannin (23) and isobutyrylalkannin (24). Compounds 21 and 22 had inhibitory effects on MCF-7 cells, with ICso values
of (16.58 + 0.02) umol/L and (9.19 £ 0.02) pmol/L, respectively. Conclusion Compounds 1 and 2 were identified as two new compounds,

named euchromone and euchromol, respectively. Compounds 7—11, 16 and 18 were isolated from Arnebia genus for the first time, and

compounds 3 and 12 were isolated from the roots of A. euchroma for the first time. Compounds 21 and 22 had the inhibitory effects on

MCE-7 cells.

Key words: Arnebia euchroma (Royle) Johnst.; arnebianoid A; arneuchrol; alkannin; stigmast-4-en-3,6-dione; citrostadienol; cytotoxic
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(v LUy LU b R R A i el BE L 3 AR L B R
WAL, RRFLGM PR ERE—F, HETCZ2
RN A R BN R EORYER . TR, B
DHIRETE RS, O (E R E R B AEEY 45D
(2021 RO FUINZZbRY . V2R REE D
HLHERATY, SBEEFERERFAT, HEN
Gl PR B B 22 A VR AR R

BRI, Brols s 2 A ZEm2E L w3,
AR, MR, WIS L 2R B,
BAB R PUE. soRse. R, JUER. etk
2. QAR HE S RRER LHATEY
FAE R — R ETE IR R AU 2505, N T
FHZHEWHI R R, TG IR
PR, ASHIE TR B 5 B L AR U B A it TR A E
AL AL B BEAT O A, - e T 24 MEE
W, 73 (S)-1-(6-5 T %-2,3- -1 H-Efi-4-3E)
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124 (7.6 mg, ®=29.0min). Jii5 Fr. A7-18 (3.981
g) SRERAEEAE, AIMBE-EERE 20 (301153 11D
FEEESEL, 193] 13 Mo (Fr. A7-18-1~A7-18-13),
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BRH (1737 em ™D, ZKIF (1562,1461 cm™!) 5%
Fl. &8t (HR-ESI-MS) Ry 15 TN
m/z: 217.159 1 [M+H]" (it5E 217.159 2,
CisH210), RT3 A CisHaO, AHEAEA 6.
&% 1 1) '"H-NMR 1 BC-NMR 350 W& 1.
'H-NMR 1% 27~E 2 M ERFES on 6.96 (1H, s,

#=1 1449189 'H-NMR 1 3C-NMR #3#E (500/125 MHz,

CDCL)
Table 1 'H-NMR and '3C-NMR data of compound 1
(500/125 MHz, CDCl3)
A on oc
1 3.04 (1H, dt,J=17.0, 8.2 Hz) 35.6
2.89 (1H, dt, J = 17.0, 8.2 Hz)
2 2.17 (1H,m), 1.55 (1H, m) 327
3 3.15(1H, q,J="7.4Hz) 44.9
4 696 (1H,s) 129.2
5 159.2
6 691 (1H,s) 134.6
7 146.7
8 155.3
9 158.6
10 1.29 3H, d, /= 6.8 Hz) 20.3
11 2.80(1H, p,J= 6.9 Hz) 39.5
12 1.22 3H, d,J=6.9 Hz) 23.4
13 1.22 3H, d,J=6.9 Hz) 23.4
14 187.7
15 2.19(3H,s) 18.4

H-4), 6.91 (1H, s, H-6); 2 MILH 1155 0u3.04
(1H, dt, J=17.0, 8.2 Hz, H>-1), 2.89 (1H, dt, J = 17.0,
8.2 Hz, Hy-1), 2.17 (1H, m, H»-2), 1.55 (1H, m, H»-2);
2 N ELR T15 5 on 3.15 (1H, q, J = 7.4 Hz, H-3),
2.80 (1H, p, J= 6.9 Hz, H-11), 4 MHEFET55 ou
2.19 (3H, s, H3-15), 1.29 (3H, d, J = 6.8 Hz, H3-10),
122 BHX2, d, J = 69 Hz, H:-12, 13). &i&
BC-NMR #F1 HSQC i, #EWr b & f27E 1 1Mk
HRIES oc 187.7 (C-14); 4 MEWRIEST dc 159.2
(C-5), 158.6 (C-9), 155.3 (C-8), 146.7 (C-7); 2 ML H
HRIZ S 5¢ 35.6 (C-1), 32.7 (C-2); 2 DF5E IR HE
WRAE5 oc 134.6 (C-6), 129.2 (C-4); 2 MK HERAE
5 0c 44.9 (C-3),39.5 (C-11);: 4 NI S 6c 23.4
(C-13), 23.4 (C-12), 20.3 (C-10), 18.4 (C-15).

Wi 1-A Fizn, HMBC # /R 878 01 1.23 (3H, d,
J=6.9Hz, H3-12), 1.22 (3H, d, J= 6.9 Hz, H3-13)
5 395 (C-11) M3, H 'H-'H COSY i+ ER
H3-12/H-11, H3-13/H-11 A%, DL ESERIER S
VIR AT REAETE SN SR B B BkAk, HMBC 3 iR
H-11 5 dc 159.2 (C-5), 134.6 (C-6), 129.2 (C-4) #H
O, RN S P 3k i BOEEALE C-5 AL, HMBC i 5
7N on 2.19 (3H, s, Hs-15), 6.91 (1H, s, H-6) 5 dc
187.7 (C-14), 146.7 (C-7) fHX, #ntb &P+ R
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1 &% 1 K5 HMBC A 'H-"H COSY HHXEIE (A)
RALELER (B)
Fig. 1 Key HMBC and 'H-'H COSY correlations (A) and

chemical structure (B) of compound 1

TEAE SR By, HOEHRAE C-7 fL. HMBC #E i
7N, ou 3.15 (1H, q, J = 7.4 Hz, H-3) 5 oc 158.6
(C-9), 129.2 (C-4), 32.7 (C-2), 20.3 (C-10) #5%; u
1.29 (3H, d, J = 6.8 Hz, H3-10) 5 oc 158.6 (C-9),
32.7 (C-2) #3%; du 2.89 (1H, dt, J = 17.0, 8.2 Hz,
H,-1), 3.04 (1H, dt, J = 17.0, 8.2 Hz, Hx»-1) 5 oc
155.3 (C-8), 44.9 (C-3), 32.7 (C-2) #>*, H 'H-H
COSY 7R Ha-1/Hy-2, H,-2/H-3, H-3/H3-10 #H
K, EEAMFE (6), HEMZALEPEEF ] fE
TEEH C-1. C2. C-3. C9. C-8 MM TLICIF,
HC-15C8MiMiE, C-35 C-9hitHi#E, C3 A
L (C-10) B, 8 e Al i3 ECD % &
(B 2), thErIdaxt 2R S AL (& 1
HIER I 1, 2 0 sa K Sl (euchromone).
e 2. wEALEMN R, UV xﬁjf‘* (nm):
220, 230, 260, 370, &R EDHTTREAFLE C=C XL
ORI, RIAEEELH], HARERKILHIAR; IR K
WO R AP AAAER R AL (3400 cm™). Bk
(1719 em ™) ZEIR(1 6441 594.1 4831299 cm ).

201 seenes Caled. for (35)-1
s = - Calcd. for (3R)-1
15 ! / \ . Exp. for 1
Lr :
\E 5 H \ 7 \ :
S : :
. NaW . \: T
= ; -
=) \
< —54 ,: ’
< L \ /
-1091 % v/
—154 N/
720-
200 250 300 350 400
A/nm

2 wEY1 B AITE ECD iEE
Fig. 2 Experimental and theoretical ECD spectra of

compound 1

Bigdt (1 235, 1 185 cm™) Z3E[]. =4 P ik
(HR-ESI-MS) B/R7rF B TR m/z: 317.138 9 [M—
H]” (15 317.138 9, CisH210s), TN
CisH»Os, NEHEN 8. 1bE4 2 K '"H-NMR F
BC-NMR #5085 1.3 2. 'H-NMR it SR & Y1F
E2ANREFRTES o 1159 (1H, s, 6-OH), 5.31
(1H, brs, 3-OH); 3 N &HH 7155 on 7.07 (1H, d,
J=2.8 Hz, H-2), 7.02 (1H, dd, J = 8.8, 2.8 Hz, H-4),
6.87 (1H, d, J = 8.8 Hz, H-5), #&/RAIHELEAE 1,3,6-
“HRERG; 2 MERIKFERTES on 6.64
(1H, s, H-8), 5.13 (1H, t, J= 6.9 Hz, H-15); 1 &%
W H ISR A5 S ou4.15 (1H, q, J = 7.2 Hz, Hy-11); 2
AR 755 on2.48 (2H, t, J = 7.5 Hz, H-13),
2.27 (2H, q, J = 7.5 Hz, Ho-14); 3 MR (55 on
1.72 (3H, s, H3-18), 1.63 (3H, s, Hs-17), 1.16 (3H, t,
J=17.2Hz, Hs-12). 454 BC-NMR F1 HSQC i, f&
NEVRAEE 2 DNIREEIRIE S dc 196.4 (C-7),
168.2 (C-10); 2 MEAMMREZTEMIE T 6c 157.1 (C-3,
C-6); 3 MFHIREEWHIET dc 147.8 (C-1), 145.8 (C-9),
133.7 (C-16); 5 MEEIKFIEIRIE S 6c 127.9 (C-8),
125.3 (C-4), 122.4 (C-15), 119.3 (C-5), 115.6 (C-2); 1
=2 L4428 'TH-NMR 1 BC-NMR ##E (500/125 MHz,

CDClL)

Table 2 'H-NMR and '*C-NMR data of compound 2

(500/125 MHz, CDCl3)

{Z3DA ou oc
1 147.8
2 7.07 (1, d,J = 2.8 Hz) 115.6
3 157.1
4 7.02 (1H, dd, J= 8.8, 2.8 Hz) 125.3
5 6.87 (1H, d, J= 8.8 Hz) 119.3
6 157.1
7 196.4
8 6.64 (1H, s) 127.9
9 145.8
10 168.2
1 4.15 (1H, g, J= 7.2 Hz) 61.7
12 1.16 BH, t,J=7.2 Hz) 13.7
13 2.48 2H,t,J="7.5 Hz) 342
14 227 (2H, q,J= 7.5 Hz) 26.3
15 5.13 (1H, t, J = 6.9 Hz) 1224
16 133.7
17 1.63 3H, s) 17.9
18 172 3H, s) 25.9
3-0H  5.31(1H, brs)
6-OH 11.59 (1H, s)
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NEFTHEERIE S oc 61.7 (C-11); 2 ANV FFIERR
155 6c34.2 (C-13), 26.3 (C-14); 3 MHIEMRIZ T dc
25.9 (C-18), 17.9 (C-17), 13.7 (C-12).

Wik 3-A fizn, HMBC i 5K, 01 7.02 (1H, dd,
J =88, 2.8 Hz, H-4) 5 6c 157.1 (C-6), 115.6 (C-2)
5%, 0 6.87 (1H, d, J = 8.8 Hz, H-5) 5 oc 157.1
(C-3), 147.8 (C-1) FHK, /R FREERAE C-3 I C-6
fii; on7.07 (1H, d,J=2.8 Hz, H-2) % 11.59 (OH-6)
¥15 6c196.4 (C-7) AHK, #-7-MIEE C-7~C-18 iEH:
7t C-1 fit. HMBC # 27K 51 6.64 (1H, s, H-8) 5 dc
196.4 (C-7), 168.2 (C-10), 145.8 (C-9) %, du4.15
(1H, q, J = 7.2 Hz, H-11) 5 c 168.2 (C-10), 13.7
(C-12) #H3%, H 'H-'H COSY i &/~ H-11/H3-12 A
HHRAE T o RIHENH C-7~C-12 B4 3-C.
HMBC i 7R, 0u2.48 (2H,t,J=7.5Hz Hx-13) 5
dc 122.4 (C-15),26.3 (C-14) ¥, 0n2.27 (2H, q,J =
7.5 Hz, Hy-14) 5 6c 133.7 (C-16), 122.4 (C-15) #H
x*, C-15 1 C-16 55 6u 1.63 (3H, s, Hs-17), 1.72
(3H, s, H3-18) #H%; H 'H-'H COSY i &7~
H»-13/Hp-14, Ha-15/Hp-14 #H5%. DL &5 R IER
C-13~C-18 FI&5 i 3-C fiam. HMBC i 7R,
Hx-13 5 6c 168.2 (C-10), 145.8 (C-9), 127.9 (C-8) #H
o, MM A BRI 8 C-13 5 C-9 MiE, Hit,
B AR A BE C-7~C-18 MG FI Tl 3-C Fiame
Qin ZEMELE T 5LAY) 2 G5B —R1b &
P SOV {1 I 2 s 485 440 P P BT A . H-8 1)
AR REAE A 6.60 L A1, A Z K92, A2 RefE
N 7.70 AR, DN E I8 ROESY i, H-8 5

HMBC COSY

NOESY

3 LAY 2 KX HMBC 1 'H-'H COSY X &L
(A). NOESY Bl B) Rit¥4EH (C)
Fig. 3 Key HMBC and 'H-'H COSY correlations (A),
NOESY correlations (B) and chemical structure (C) of

compound 2

H-13 HAHRN Z #98Y, TeAHRNN E WL G
)2 H-8 AR5 AN 6.64, H NOESY i
7~ H-8/H,-13 A% (& 3-B), [KIHAEASOXE A Z
P2 ARHR LA B 45 IR, #e iz A g f il 3-C
i, 1B 2 2 NFEEEE (euchromol).

&Y 3: BOHIRY), 75708 CieHaO0s.
'H-NMR (500 MHz, CDCls): oy 6.64 (1H, d, J = 8.6
Hz, H-6), 6.58 (1H, dd, J = 8.6, 2.9 Hz, H-5), 6.48
(1H, d, J = 2.9 Hz, H-3), 6.27 (1H, d, J = 9.8 Hz,
H-1'), 5.60 (1H, d, J = 9.8 Hz, H-2'), 5.09 (1H, m,
H-6'), 2.10 (2H, m, H»-5'), 1.71 (1H, m, H-4'a), 1.66
(3H, s, H3-8"), 1.62 (1H, m, H-4b), 1.57 (3H, s,
H3-10), 1.37 (3H, s, H3-9'); BC-NMR (125 MHz,
CDCls) §: 149.3 (C-4), 147.0 (C-1), 131.8 (C-7"),
131.1 (C-2)), 124.2 (C-6"), 122.7 (C-1"), 122.1 (C-2),
116.8 (C-6), 115.5 (C-5), 113.0 (C-3), 78.3 (C-3'),
41.0 (C-4"), 26.1 (C-9"), 25.8 (C-8"), 22.8 (C-5'), 17.8
(C-10". A FHf 5 kol — 20, HEBrik &4 3
N 2-(27)-(3-F8HE-3,7- W HE-2,6-3F IR HE)-1,4-5K
T

tEY) 4. TElEE, 57N CieHuO:,
'H-NMR (500 MHz, CDCl3) §: 7.45 (1H, d, J = 3.0
Hz, H-13), 6.59 (1H, d, J = 8.6 Hz, H-10), 6.56 (1H,
dd, J = 8.6, 3.0 Hz, H-11), 5.68 (1H, t, J = 7.7 Hz,
H-7), 5.53 (1H, t, J = 7.3 Hz, H-3), 4.57 (2H, brs,
Ha-1), 3.32 (1H, brs, H>-8a), 3.06 (1H, brs, H,-8b),
2.51 (1H, brs, Hy-4a), 2.34 (2H, t, J = 5.8 Hz, Hy-5),
2.10 (1H, brs, Hy-4b), 1.51 (3H, s, H3-15), 1.24 (3H, s,
H;3-16); BC-NMR (125 MHz, CDCl3) 6: 151.9 (C-12),
147.0 (C-9), 140.4 (C-2), 133.8 (C-6), 132.7 (C-14),
127.2 (C-3), 124.3 (C-7), 118.3 (C-10), 115.5 (C-13),
115.2 (C-11), 76.8 (C-1), 39.4 (C-8), 25.9 (C-5), 25.4
(C-4), 14.9 (C-15), 12.8 (C-16). LA % 5 ik ki
— 3L, HEWT L S 4 HTRE .

&M s: TEEIRY, 437308 CieH22040
[a]5+10 (¢ 0.1, CH,Cl). 'H-NMR (500 MHz,
CDCls) 0: 6.27 (1H, d, J= 2.6 Hz, H-3), 6.22 (1H, d,
J = 2.6 Hz, H-5), 5.17 (1H, m, H-8'), 3.28 (1H, m,
Ho-1'a), 2.48 (1H, m, Ha-1'b), 1.92 (1H, m, H»-7"a),
1.78 (1H, m, H>-7'b), 1.63 (2H, m, H-4'a), 1.59 (1H,
m, H-6"), 1.52 (2H, m, H»-2'), 1.47 (2H, m, Hy-3'),
1.44 (2H, m, H,-5"), 1.41 (1H, m, H,-4'b), 1.36 (3H,
d, J=6.2 Hz, H3-9'); 3C-NMR (125 MHz, CDCl;) 6:
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172.0 (C-7), 165.6 (C-2), 160.1 (C-4), 149.6 (C-6),
110.8 (C-5), 105.8 (C-1), 101.5 (C-3), 75.3 (C-8"),
33. 7 (C-1'), 31.2 (C-7"), 30.9 (C-2), 27.4 (C-3"),
24.8 (C-6"), 24.3 (C-5"), 21.3 (C-4"), 20.3 (C-9"). L&
RS SCER R E — %, LAY S R
(H)-(R)-Wi A B 35 R

&Y 6: BOMIRY), 778 CivH20040
'H-NMR (500 MHz, CDCl3) 6: 12.63 (1H, s, 6-OH),
7.11 (1H, d, J = 9.0 Hz, H-8), 6.67 (1H, d, J= 9.0 Hz,
H-7), 6.28 (1H, s, H-4), 5.10 (1H, t, J = 6.7 Hz, H-14),
4.66 (2H, s, H»-2), 3.83 (3H, s, H3-18), 2.35 (2H, m,
H>-12), 2.25 (2H, m, H»-13), 1.69 (3H, s, H-16), 1.61
(3H, s, H3-17); *C-NMR (125 MHz, CDCl;) 0: 194.1
(C-5), 158.5 (C-3), 157.8 (C-6), 149.7 (C-10), 142.8
(C-9), 133.7 (C-15), 131.2 (C-4), 122.1 (C-14), 122.0
(C-8), 1152 (C-11), 111.9 (C-7), 72.6 (C-2), 57.7
(C-18), 36.7 (C-12), 26.0 (C-13), 25.8 (C-16), 17.9
(C-17). LA EHu 5 30ifeioE — 208, HEWrib 54 6
N 3-(4-F FE-3- -1 FE)-6-F8FE-9- AR JE-2H-1-7%
TSI AR5 o

& 7. AElEE, 57X CHO:.
'"H-NMR (500 MHz, Methanol-ds) J: 9.73 (1H, s,
H-7), 7.74 (2H, d, J= 8.6 Hz, H-2, 6), 6.88 (2H, d, J =
8.5 Hz, H-3, 5); '3C-NMR (125 MHz, Methanol-ds) J:
192.8 (C-7), 165.3 (C-4), 133.4 (C-2, 6), 130.2 (C-1),
116.9 (C-3, 5). LA EHE 5 S0k iiE — 3500, HEWTL
AT NRFREOR RS

&Y 8: TOTEMHA, 7519 CsHsOs0
'H-NMR (500 MHz, Methanol-ds) J: 9.70 (1H, s,
H-7), 7.40 (1H, m, H-5), 7.38 (1H, d, J = 1.8 Hz, H-6),
6.90 (1H, d, J = 7.9 Hz, H-2), 3.88 (3H, s, H-8);
BC.NMR (125 MHz, Methanol-ds) J: 192.6 (C-7),
154.7 (C-4), 149.7 (C-3), 130.6 (C-1), 127.9 (C-5),
116.3 (C-2), 111.2 (C-6), 56.4(C-8). VL _E¥¥5 5 ik
frRiE— 00, HEWLEY) 8 AL .

&Y 9: BETEERM AR, 7313 CoH100s.
IH-NMR (500 MHz, Methanol-ds) 0: 7.50 (1H, dd, J =
8.3, 2.0 Hz, H-6), 7.46 (1H, d, J = 2.0 Hz, H-2), 6.79
(1H, d, J = 8.3 Hz, H-5), 3.84 (3H, s, 3-OCH3), 2.48
(3H, s, H3-8); 3*C-NMR (125 MHz, Methanol-ds) J:
199.4 (C-7), 153.5 (C-4), 149.0 (C-3), 130.5 (C-1),
125.2 (C-6), 115.8 (C-5), 111.8 (C-2), 56.3 (C-3), 26.2
(C-8)o LA X 5 Sk — 8, HEWTL 54 9

N LA B

& 10 AELERE K, 7R
Ci0H1003. 'H-NMR (500 MHz, Methanol-ds) J: 9.55
(1H, d, J = 7.9 Hz, H-9), 7.58 (1H, d, J = 15.7 Hz,
H-7), 7.24 (1H, d, J = 2.0 Hz, H-3), 7.16 (1H, dd, J =
8.2, 2.0 Hz, H-5), 6.82 (1H, d, J = 8.2 Hz, H-6), 6.63
(1H, dd, J = 15.7, 7.9 Hz, H-8), 3.89 (3H, s, H3-10);
BC-NMR (125 MHz, Methanol-ds) d: 196.2 (C-9),
156.5 (C-7), 152.8 (C-2), 149.8 (C-4), 127.1 (C-1),
126.3 (C-8), 125.4 (C-5), 116.9 (C-6), 112.0 (C-3),
56.4 (C-10). DL b3 5 ks — 302, Herik
HW) 10 4 2-FR I -4-F A SR AR .

&Y 11 BEEMRY), 757208 CiiHi60s3.
'H-NMR (500 MHz, Methanol-ds) J: (1H, s, H-11),
8.01 (1H, s, H-5), 6.79 (1H, d, J = 5.8 Hz, H-7), 6.74
(1H, d, J= 8.8 Hz, H-2), 6.63 (1H, dd, /= 8.8, 1.3 Hz,
H-3), 6.30 (1H, dd, J = 8.9, 5.8 Hz, H-8), 6.21 (1H,
J=18.9 Hz, H-9), 3.76 (3H, s, Hs-13), 3.03 (1H, d, J =
16.5 Hz, H-10p), 2.62 (1H, d, J = 16.5 Hz, H-10a),
0.88 (3H, s, CH3-12); '3C-NMR (125 MHz, Methanol-d.)
5:194.9 (C-11), 151.6 (C-1), 149.4 (C-4), 147.2 (C-9),
143.6 (C-7), 134.4 (C-6), 134.1 (C-5a), 123.5 (C-4a),
122.9 (C-10a), 121.8 (C-5), 121.1 (C-8), 114.2 (C-3),
113.2 (C-2), 56.6 (13-OMe), 37.7 (C-9a), 34.1 (C-10),
24.6 (C-12). LA EEHE 5 CifiE —03), HEdrik
4% 11 24 guttaquinol B.

WEY 12: TEMPIRYY, 431N CooHas0:0
'H-NMR (500 MHz, CDCls) 0: 6.26 (1H, s), 4.87 (1H,
m, H-12ax), 2.57 (1H, dd, J = 13.5, 6.2 Hz, H-11eq),
2.50 (1H, ddd, J = 13.4, 4.1, 2.4 Hz, H-7eq), 2.20 (2H,
d, J = 8.1 Hz, H-9ax, 7ax), 1.92 (1H, d, J = 12.9 Hz,
H-leq), 1.83 (1H, m, H-6eq), 1.82 (3H, d, J = 1.5 Hz,
H3-20), 1.49~1.62 (2H, m, H-2ax, 2eq), 1.46 (1H, m,
H-11ax), 1.44 (1H, m, H-3eq), 1.37 (1H, m, H-6ax),
1.19 (1H, dd, J = 14.7, 3.5 Hz, H-3ax), 1.14 (1H, dd,
J =10.0, 3.5 Hz, H-5ax), 1.09 (1H, dd, J = 12.9, 4.3
Hz, H-1ax), 0.92 (3H, s, Hs-19), 0.91 (3H, s, H3-17),
0.85 (3H, s, H3-18); '3C-NMR (125 MHz, CDCl) o:
175.6 (C-16), 156.4 (C-13), 152.5 (C-8), 116.3 (C-15),
114.1 (C-14), 76.2 (C-12), 55.4 (C-5), 52.0 (C-9), 42.1
(C-3), 41.8 (C-10), 39.8 (C-1), 37.3 (C-7), 34.0
(C-17), 33.7 (C-4), 27.7 (C-11), 24.0 (C-6), 21.9
(C-18), 19.2 (C-2), 17.0 (C-19), 8.4 (C-20). VL _E%iifE
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5k — 204, HEBTb S 12 s KNS E.

twaE 13: gL EMm AR, 5+ AN
C32Hs50040 "H-NMR (500 MHz, CDCI}) 0:5.27 (lH, d,
J = 3.7 Hz, H-12), 4.49 (1H, m, H-3), 2.81 (1H, dd,
J=13.9, 4.5 Hz, H-18), 2.04 (3H, s, OAc), 1.12 (3H,
s, Me), 0.93 (3H, s, Me), 0.92 (3H, s, Me), 0.90 (3H, s,
Me), 0.86 (3H, s, Me), 0.84 (3H, s, Me), 0.74 (3H, s,
Me): BC-NMR (125 MHz, CDCls) 6: 15.5 (C-25),
16.8 (C-24), 17.3 (C-26), 18.3 (C-6), 21.5 (C-32), 23.0
(C-2), 23.5 (C-11), 23.7 (C-16), 23.7 (C-30), 26.1
(C-27), 27.8 (C-22), 28.2 (C-23), 30.8 (C-20), 32.6
(C-21), 32.7 (C-15), 33.2 (C-29), 33.9 (C-7), 37.1
(C-10), 37.8 (C-4), 382 (C-1), 39.4 (C-8), 41.0
(C-18), 41.7 (C-14), 46.0 (C-19), 46.7 (C-17), 47.7
(C-9), 55.4 (C-5), 81.1 (C-3), 122.7 (C-12), 143.7
(C-13), 171.2 (C-31), 184.3 (C-28). LA % 5 SCiik
— B0, HEWIL S 13 8 3- LRI IR R .

twaE 14: L LEMBAK, 5+ TN
C30Hs50020 "H-NMR (500 MHz, CDCI}) o0: 1.20 (3H,
s), 1.17 (3H, s, Me), 1.06 (3H, s, Me), 1.01 (3H, s,
Me), 0.99 (3H, s, Me), 0.95 (3H, s, Me), 0.92 (3H, s,
Me), 0.76 (3H, s, Me); '3C-NMR (125 MHz, CDCls)
5: 218.3 (C-3), 74.0 (C-22), 55.0 (C-5), 54.0 (C-17),
51.2 (C-21), 50.1 (C-9), 49.7 (C-13), 47.5 (C-4), 44.2
(C-18), 42.0 (C-8), 41.8 (C-14), 41.4 (C-19), 39.7
(C-1), 36.9 (C-10), 34.5 (C-15), 34.3 (C-2), 32.7
(C-7), 31.0 (C-30), 28.9 (C-29), 26.7 (C-20), 26.7
(C-23), 242 (C-12), 22.0 (C-16), 21.7 (C-11), 21.3
(C-24), 19.9 (C-6), 17.0 (C-27), 16.6 (C-26), 16.3
(C-28), 15.9 (C-25). LA ¥l 5 SCik—2k 0o,
a1 14 JFEEE AR .

e 15: At LE B Hm AR, »TFH
Ca9Hs500. 'H-NMR (500 MHz, CDCl3) d: 5.35 (1H, d,
J = 5.5 Hz, H-6), 3.51 (1H, m, H-3), 1.00 (3H, s,
CH3-19), 0.97 (3H, d, J = 7.0 Hz, CH3-21), 0.92 (3H,
d, J = 6.3 Hz, CH3-26), 0.85 (3H, m, CH3-29), 0.81
(3H, m, CH;-27), 0.67 (3H, s, CHs-18); '*C-NMR
(125 MHz, CDCl3) 6: 140.9 (C-5), 121.8 (C-6), 71.9
(C-3), 56.9 (C-14), 56.2 (C-17), 50.3 (C-9), 46.0
(C-24), 42.5 (C-4), 42.4 (C-13), 39.9 (C-12), 37.4
(C-1), 36.6 (C-10), 36.3 (C-20), 34.1 (C-22), 32.0
(C-7), 32.0 (C-2), 31.8 (C-8), 29.3 (C-25), 28.4
(C-16), 26.2 (C-23), 24.5 (C-15), 23.2 (C-28), 21.2

(C-11), 20.0 (C-27), 19.5 (C-26), 19.2 (C-19), 18.9
(C-21), 12.1 (C-18), 12.0 (C-29). VL % 5 ik —
;O7, HEWTL S 15 v B- I

t&E 16: AL EMm A, 5»FAN
C290H1602. 'H-NMR (500 MHz, CDCl3) 6: 6.17 (1H, s,
H-4), 1.16 (3H, s, H3-19), 0.93 (3H, d, J = 6.5 Hz,
Hs-21), 0.85 (3H, d, J = 7.4 Hz, H3-29), 0.84 (3H, d,
J = 6.7 Hz, H3-26), 0.81 (3H, d, J = 6.8 Hz, H3-27),
0.72 (3H, s, H3-18); '3C-NMR (125 MHz, CDCL) o:
12.0 (C-18), 12.1 (C-29), 17.7 (C-19), 18.9 (C-21),
19.2 (C-27), 20.0 (C-26), 21.0 (C-11), 23.2 (C-28),
24.1 (C-15), 26.2 (C-23), 28.2 (C-16), 29.3 (C-25),
34.0 (C-22), 34.1 (C-2), 34.4 (C-10), 35.7 (C-1), 36.2
(C-20), 39.3 (C-8), 40.0 (C-12), 42.7 (C-13), 46.0
(C-24), 47.0 (C-7), 51.1 (C-9), 56.0 (C-14), 56.7
(C-17), 125.6 (C-4), 161.2 (C-5), 199.6 (C-3), 202.5
(C-6)o VAL S5Cmk—3008, Wb &9 16 N
7 -4-0F5-3,6- .

waEm 17: mEBMAR, 5 FHAN CisHaoOo
'H-NMR (500 MHz, CDCl3) §: 6.60 (1H, d, J = 9.5
Hz, H-7), 6.03 (1H, d, J = 9.5 Hz, H-6), 5.73 (1H, s,
H-4), 5.23 (1H, m, H-22), 5.23 (1H, m, H-23), 1.06
(3H, d, J= 6.7 Hz, H3-21), 0.99 (3H, s, H3-19), 0.96
(3H, s, H3-18), 0.93 (3H, d, J = 6.9 Hz, H3-28), 0.85
(3H, d, J = 6.8 Hz, H-27), 0.83 (3H, d, J = 6.8 Hz,
H-26); *C-NMR (125 MHz, CDCl3) 6: 16.8 (C-19),
17.8 (C-28), 19.1 (C-11), 19.1 (C-18), 19.8 (C-27),
20.1 (C-26), 21.4 (C-21), 25.5 (C-15), 27.9 (C-16),
33.2 (C-25), 34.3 (C-1), 34.3 (C-2), 35.7 (C-12),
36.9 (C-10), 39.4 (C-20), 43.0 (C-24), 44.1 (C-13),
44.5 (C-9), 55.9 (C-17), 123.1 (C-4), 124.6 (C-6),
124.6 (C-5), 132.7 (C-23), 134.2 (C-7), 135.1
(C-22), 156.2 (C-14), 164.5 (C-8), 199.6 (C-3). LL
RS SRR — 2, HEWTL A 17 REE S -
4,6,8(14),22-PY 4 -3

&M 18: FERAR, 40138 CioHsO o« 'H-
NMR (500 MHz, CDCl3) 6: 5.18 (1H, dd, J= 5.8, 2.2
Hz, H-7), 5.11 (1H, q, J = 6.9 Hz, H-28), 3.12 (1H, td,
J=10.5, 4.4 Hz, H-3), 2.83 (1H, m, H-25), 1.59 (3H,
d, J = 6.9 Hz, H3-29), 0.99 (3HX2, d, J = 5.8 Hz,
CH3-26, 27), 0.95 (3H, d, J = 6.5 Hz, CH3-30), 0.83
(3H, s, H3-19), 0.54 (3H, s, H3-18); '3C-NMR (125
MHz, CDCls) 6: 146.0 (C-24), 139.3 (C-8), 117.6
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(C-7), 116.6 (C-28), 76.4 (C-3), 56.2 (C-17), 55.1
(C-14), 49.8 (C-9), 46.8 (C-5), 43.5 (C-13), 40.4
(C-4), 39.7 (C-12), 37.2 (C-1), 36.7 (C-20), 36.1
(C-22), 35.0 (C-10), 31.1 (C-2), 28.8 (C-25), 28.2
(C-23), 28.1 (C-16), 26.8 (C-6), 23.1 (C-15), 21.5
(C-11), 21.3 (C-26), 21.2 (C-27), 19.1 (C-21), 15.3
(C-30), 14.3 (C-19), 12.9 (C-29), 12.0 (C-18). LL F%f
P 5 SO — 220, HEBT L &4 18 AT I EE .

EY 19: EHERKR, 55T N CisHig0s0
'H-NMR (500 MHz, Methanol-ds) d: 7.13 (1H, d, J =
9.0 Hz, H-2), 6.80 (1H, d, J= 9.0 Hz, H-3), 5.64 (1H,
dd, J=17.8, 11.0 Hz, H-10), 5.10 (1H, s, H-13), 5.04
(1H, s, H-13) 5.04 (1H, s, H-8), 4.95 (1H, d, J = 3.3
Hz, Hy-11), 4.92 (1H, d, J= 3.3 Hz, H»-11), 4.05 (1H,
d, J=14.1 Hz, H-14), 3.87 (1H, d, J = 14.1 Hz, H-14),
3.38 (1H, s, H-6), 1.28 (3H, s, H3-9); '3C-NMR (125
MHz, Methanol-ds) J: 204.5 (C-5), 155.8 (C-4), 149.3
(C-1), 143.6 (C-10), 140.8 (C-12), 127.1 (C-2), 123.2
(C-8a), 119.5 (C-3), 118.3 (C-4a), 114.8 (C-11), 114.4
(C-13), 71.8 (C-8), 64.5 (C-14), 61.9 (C-6), 44.2
(C-7),24.2 (C-9). VA -H¥m 5 Sl — 2020, i
HEWT L &4 19 4 euchroquinol B.

& 20 AL EMm AR, 5+ TN
C32Hs54040 "H-NMR (500 MHz, CDCI}) 0:7.61 (lH, d,
J=15.9 Hz, H-3), 7.07 (1H, dd, J = 8.2, 2.0 Hz, H-6'),
7.03 (1H, d, J=2.0 Hz, H-2'), 6.91 (1H, d, /= 8.2 Hz,
H-5"), 6.29 (1H, d, J=15.9 Hz, H-2), 4.18 2H, m, J =
6.7 Hz, Hy-1"), 3.92 (3H, s, H3-7'), 1.69 (2H, m,
H>-2"), 1.39 (2H, m, H»-3"), 1.25 (36H, m, H-4"~
H-21"), 0.88 (3H, t, J = 6.8 Hz, H3-22"); '3C-NMR
(125 MHz, CDCl3) d: 167.6 (C-1), 148.0 (C-3"), 146.9
(C-4"), 144.8 (C-3), 127.2 (C-1"), 123.2 (C-6'), 115.8
(C-2), 114.8 (C-5"), 109.4 (C-2'), 64.8 (C-1"), 56.1
(C-7"), 32.1 (C-20"), 29.9, 29.8, 29.8, 29.7 (C-5"~
18"), 29.5 (C-19"), 29.5 (C-4"), 28.9 (C-2"), 26.2
(C-3"), 22.9 (C-21"), 14.3 (C-22"). LA % 5 Scik
HIE — 30, WEWT b 5% 20 4 docosanyl ferulate .

thE 21: AL EMBAK, 5+ TR
CisH1604. 'H-NMR (500 MHz, CDCl3) : 12.64 (1H,
s, 8-OH), 12.48 (1H, s, 5-OH), 7.21 (1H, s, H-6), 7.21
(1H, s, H-7), 6.84 (1H, s, H-3), 5.14 (1H, t, J=7.5 Hz,
H-13), 2.64 (2H, t, J= 7.7 Hz, H>-11), 2.30 (2H, q, J =
8.4, 7.5 Hz, Hx-12), 1.70 (3H, s, H-15), 1.60 (3H, s,

H3-16); BC-NMR (125 MHz, CDCl;) §: 183.3 (C-1),
183.3 (C-4), 162.9 (C-5), 162.2 (C-8), 151.6 (C-2),
134.7 (C-3), 133.8 (C-14), 131.3 (C-7), 130.9 (C-6),
122.5 (C-13), 112.1 (C-9), 112.1 (C-10), 29.8 (C-12),
26.7 (C-11), 25.8 (C-15), 17.9 (C-16). LA E%¥E 5
BRARIE — 32, HEWTLE4) 21 4 arnebin-7.

& 22 amtLEMmAR, 4 TRAN
CisH160s. [a]Z-60 (¢ 0.1, CH;OH). 'H-NMR (500
MHz, CDCls) d: 12.61 (1H, s, OH-8), 12.50 (1H, s,
5-OH), 7.20 (2H, s, H-6, 7), 7.17 (1H, s, H-3), 5.21
(1H, t, J = 7.5 Hz, H-13), 491 (1H, dd, J = 7.3, 4.1
Hz, H-11), 2.65 (m, 1H, H>-12), 2.38 (m, 1H, H»>-12),
1.76 (3H, s, H3-15), 1.66 (3H, s, Hi-16); '3C-NMR
(125 MHz, CDCl3) d: 18.3 (C-16), 26.1 (C-15), 35.8
(C-12), 68.6 (C-11), 111.7 (C-10), 112.2 (C-9), 118.6
(C-13), 132.0 (C-3), 132.5 (C-7), 132.6 (C-6), 137.6
(C-14), 151.6 (C-2), 165.0 (C-5), 165.6 (C-8), 180.1
(C-4), 180.8 (C-1). LA H¥m 15 Skl — 224, i
HEWr 1L &4 22 BT 57

wEY 23 WatLERMAR, 71N
C21H206. [a]5-20 (¢ 0.1, CH;0H). 'H-NMR (500
MHz, CDCls) d: 12.60 (1H, s, 8-OH), 12.44 (1H, s,
5-OH), 7.18 (2H, s, H-6, 7), 6.98 (1H, s, H-3), 6.01
(1H, dd, J = 7.2, 4.5 Hz, H-11), 5.78 (1H, s, H-2'),
5.15 (1H, t, J = 7.4 Hz, H-13), 2.63 (1H, m, Hx-12),
248 (1H, m, Hy-12), 2.16 (3H, s, H3-5"), 1.94 (3H, s,
Hi-4'), 1.69 (3H, s, H3-16), 1.58 (3H, s, H3-15);
I3C-NMR (125 MHz, CDCl;) 6: 179.1 (C-1), 177.6
(C-4), 166.9 (C-1'), 166.4 (C-5), 165.4 (C-8), 159.1
(C-3"), 149.2 (C-2), 136.0 (C-14), 132.7 (C-6), 132.6
(C-7), 131.7 (C-3), 118.1 (C-13), 115.4 (C-2'), 112.0
(C-10), 111.7 (C-9), 68.8 (C-11), 33.1 (C-12), 27.7
(C-5"), 25.9 (C-16), 20.5 (C-4"), 18.1 (C-15). LA_L%
P 5 SOk TE — B0, WHERT LA 23 8 BB-
B R R 7 o

e 24: AL ERMAK, A
Ca0H206. [a]Z-100 (¢ 0.1, CH;0H). 'H-NMR (500
MHz, CDCls) d: 12.59 (1H, s, 5-OH), 12.43 (1H, s,
8-OH), 7.18 (2H, s, H-6, 7), 6.97 (1H, s, H-3), 6.02
(1H, t, J = 5.9 Hz, H-11), 5.11 (1H, m, H-13), 2.64
(1H, d, J = 6.7 Hz, H-2"), 2.61 (1H, m, Hy-12), 2.47
(1H, m, H»-12), 1.69 (3H, s, Hs-15), 1.58 (3H, s,
H;-16), 1.21 (6H, d, J = 6.2 Hz, H3-3', 4'); '3C-NMR
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(125 MHz, CDCl) ¢: 178.5 (C-4), 177.0 (C-1), 175.9

(C-1"), 167.5 (C-8), 167.0 (C-5), 148.7 (C-2), 136.1

(C-14), 133.0 (C-7), 132.8 (C-6), 131.5 (C-3), 117.9

(C-13), 112.0 (C-10), 111.7 (C-9), 69.2 (C-11), 34.2

(C-2), 33.1 (C-12), 25.9 (C-15), 19.1 (C-4"), 19.0

(C-3"), 18.1 (C-16). LA FHd 5 SCikoE — 25024,

HAHEWTL S 24 95 T kTR 7.

3.2 {ERREENM
XF 24 MEEDIRIAIERE PN S5 R B, K

£ 10 pmol/L B}, {XALE4 21 F1 22 % MCF-7 4l

(3T — AP RUHE— 0 F P4

¥ % (median inhibition concentration, 1Cso) {H, 1t

421 F122 1 1Cso fH 7319 (16.58£0.02) pmol/L

A1(9.1940.02) pmol/L. 455K, BilR7X MCF-7

A FRANHIVE 3R T arnebin-7 FOFIHIMER o

4 e
AT FEHNH SR T 7 AR 5] 24 NS

Y, BFE 2 NHEY) a1 2. a3

A2 N E RN HE R AR, L EY) T~11.

16, 18 NERMNHEKF |t & 58, K, e

¥y 21 A1 22 X MCF-7 4 o i) 38 5 B AT AR F o A

WHARFE T HE S R i M2k, YR

R BRI TR B TR . 2 DL S YIRS

MCF-7 - 5E TRE L, )5 88X 7 B 2 1L

BT R Z MAEYENECE T T, NZ A Rt —

DI RA R B
MBAR PTAEHHFRARELEAZFR
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