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T £ SO EiE o AL, s WL 2 A A S A AL SR MTT 25300 58 38 34 & vk N 7L i 48 i MCF-7
AR . SR MRS IMEAE R o 2R R 15 MeEY, oAl E N KB (1. eucarobustol E (2,
eucarobustol G (3). eucalyptal A (4). eucalyptal C (5). eucalyptin C (6). eucalyptin D (7). eucalyptin E (8). eucalrobusone
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Phenolic constituents from fruits of Eucalyptus globulus

YU Huan', LI Min', ZHANG Xu', WANG Ling-li', WANG Jia!, ZHANG Dong-li', XU Rong?, TANG Sheng-an'

1. Tianjin Key Laboratory on Technologies Enabling Development of Clinical Therapeutics and Diagnostics (Theranostics), School
of Pharmacy, Tianjin Medical University, Tianjin 300070, China

2. School of Pharmacy, Quanzhou Medical College, Quanzhou 362011, China

Abstract: Objective To isolate and identify the chemical constituents from the fruits of Eucalyptus globulus. Methods The
monomer compounds were separated and purified by silica gel column chromatography, Sephadex LH-20 gel column
chromatography and semi-preparative high performance liquid chromatography, and the structure of the compounds was identified
by organic spectroscopy. MTT method was used to detect the cytotoxic activity of partial compounds on MCF-7 cells. Results
Fifteen compounds were separated from the petroleum ether layer extract of E. globulus, which were identified as chrysophanol (1),
eucarobustol E (2), eucarobustol G (3), eucalyptal A (4), eucalyptal C (5), eucalyptin C (6), eucalyptin D (7), eucalyptin E (8),
eucalrobusone A (9), eucalrobusone C (10), eucalrobusone F (11), eucalrobusone U (12), eucalyptone (13), euglobal-la; (14) and
euglobal-laz (15). Compounds 6, 7, 10, 12 and 13 had obvious cytotoxic activity on MCF-7 cells with the inhibition rates of 71.83%,
71.11%, 70.00%, 80.53%, and 79.87%, respectively at concentration of 20 pmol/L. The compound 12 showed significant cytotoxic
activity against MCF-7 with ICso value of 13.84 pmol/L. Conclusion Compounds 1—15 are phenolic constituents. Compounds 1
was isolated from Eucalyptus for the first time, compounds 2 and 3 were isolated from this plant for the first time, and compounds 9—15
were isolated from the fruits of E. globulus for the first time. The cytotoxic activity results showed that most of the compounds
showed significant anti-MCF-7 activity at a concentration of 20 umol/L.
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WM Eucalyptus globulus Labill. Jy #k 4> iR Rt
(Myrtaceae) ¥%J& Eucalyptus L. Herit #5%)), J&7>F
BRI, EIREVE. =rd. DY A AR5,
Lo AR B S RS Rf N2, g —Fh B L 245
TR o WAL RS R e J5 AR AL B 1) /)
Bl SRR C— H BT, RIAAFRN 56 ZEHIWTE.
JERPREED], R IR EAE G IR A 52, R A
IR EE ARG, — D8P E & MR M. %
i = AR =MATAEY) . SR AL AL
RS, AP . Fii . PO JUEAAIRE
HFE OIS 22 B AR it 1

—HBERE AN 2, BEFEE . AREH
6 — E B TR U AT A B TS, K
BE/ VM S o S SR R Sy I e R e/ (KU GEY s v 3 i
b N TP IRRIENE Ry, ARSI GRS —
UM A U AT T, R AR (il ¢
JBRE A DL S RO S EoR AT 7 B, R
Bk Tk S A FUAHES & 50E T 15 MUED,
73N K# My (chrysophanol, 1). eucarobustol E
(2). eucarobustol G (3). eucalyptal A (4). eucalyptal
C (5). eucalyptin C (6)- eucalyptin D (7). eucalyptin
E (8). eucalrobusone A (9). eucalrobusone C (10).
eucalrobusone F (11). eucalrobusone U (12),
eucalyptone (13). euglobal-la; (14). euglobal-Ia,
(5). HEBRIMEEI ARy . Hd, 1k
EV 1 E IR B4 B I, a2,
3 NERMZEY T EER, HEW 9~15 NE
PONBER R S B3], e 6. 7. 10,
12, 13 Xf MCF-7 4l BA W B 4n i d% 1k, 20
pmol/L [ FE T #2253 1A 71.83%. 71.11%.
70.00%-. 80.53%- 79.87%, &4 12 %) MCF-7 &
s R EE M, ARSI EE (ICso)
A 13.84 pumol/L.

1 XFES5HH

Bruker AM-400/500/600 #% 3t #%{X (Bruker
Al Hit); Alliance 2695 Quattro Micro TM ESI
WUTUREH (i A (Waters A ], &[H)D; LC3000 52
O A (b A EEE R A TR A R D
YMC-Pack ODS-A il HPLC 44 (250 mm X
20 mm); Sephadex LH-20 (¥£[F GE A#]), Hfaif
FERZ (100~200. 200~300. 300~400 H) FIi#Z
WRAETETEL GFasa ¥ AT B4 LA R AR 7 s
S BT R R o i A WLAGR, S REET AR

RIEAGSA AR 72 i i AGIGRI3% 9 Cambrige
Isotope Laboratories Inc.USA A:=; IMark 44> H 3]
fighriX (BIO-RAD, HZA).

— HE TRz E A MR T, PN s
A, ZRBERIR 25 b A 2R B E N
FERAEN NG Eucalyptus globulus Labill. 1) T-J5 %
MRS, bR (G5 D20151011) BUERCT REEE
BFR L 2R RN =
2 RESSE

B— a2t TR 20 kg) K, 95% L
B, BURE 3d, —IIRE S K, BRBRE I
JERE RS, 193 CRESERINIRE (2992 g). ¥4
SRRV KRR, R AEE . BERR Ol A
B3R, il 3 2B ) (1592 @) SR &
BEZEH) (406 2o

BUAHBE ALY 800 g, ZARERA: (it HIE /)
B, i BERAER (60 1 1—1 1 1) B,
551 16 NHSY Fr. 1~16. Fr. 6 4 5 747 i k- 2
2B (301, 1501 811, 411, 20 1) #HATH
FEVERL 238 14 NS4 5) Fr. 6.1~6.14. Fr. 6.3
(11 g) @i ODS &3S, FEE-7K (80 20,
90 : 10, 95 : 5. 98 : 2) BEEVL, HAH 16 MM
4% Fr. 6.3.1~6.3.16. Fr. 6.3.1 (187.6 mg) £}
#% HPLC (ODS-A, HEE-7K 88 : 12, 0.3%E&R, 5
mL/min) 7} 55, AR EEY 1 (133 mg, ==39.1
min); Fr. 6.3.9(672.9 mg) 4 -4 HPLC (ODS-A,
FRE-7K 88 1 12, 0.3%MEHR, 5 ml/min) 7355, 4l
BEMLAYI 12 (76.9 mg, =rR=182.0 min) 13 (26.3
mg, ®R=194.2 min); Fr.6.3.11 (105.9 mg) T
FAEEERE (ODS-A, HEE-7K 93 17, 0.3%ES IR,
5mL/min), 2L EHLAY 9 (20.2 mg, r=263.9
min).10(73.0 mg, rr =204.0 min) . Fr. 6.8.2(517.9
mg) I -l % VUAE i AE (ODS-A, HEE-7K 90 : 10,
0.3%5R ), AibfFEILAY 11 (13.1 mg, %==60.5
min). Fr. 6.8 (7 g) #ATRERAE 3B (=& H Li-
H B -BEE2 1000 - 52 3), 198 17 ME4A% Fr
6.8.1~6.8.17, ¥4 Fr.6.8.6 5 Fr6.8.7 A3, i
21l % HPLC (ODS-A, HIEE-/K 89 & 11, 0.3%HB5TR,,
S5mL/min) 73 &, 1FEHLEY 6 (7.9 mg, rR=49.7
min) 18 (8.2 mg, ®R=46.7 min). Fr. 6.9 (1 g)
IEAEERAE (AR E-HEE4 01, 0.3% BEEIR)
HEMLEY 2 (94.5 mg).

Fr.14 (59 g) A4, #ATHRE TS [Z&F
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bi-FEE-28R (80 :1:1) ], 5% 14 ANWHS) Fr.
14.1~14.14, Fr. 14.4 (26 g) i IEAHRERAFE i —
AMLE-HEE (100 D 195, 5319 M4 Fr.
14.4.1~14.4.19, #4475} Fr. 14.4.2 (140.6 mg) BT
il & HPLC [ODS-A, HIE-7K (88 1 12), 0.3% M
2, 5 mL/min]7 &, HEMLEY S (4.8 mg, ®r=
118.3 min). Fr. 14.5 55 Fr. 14.6 &3, LR (1%
OB, AHEE-EEER 288 (100 1 11 0 1) BREEWEM
53] 19 N5 Fr. 14.6.1~14.6.19, Fr. 14.6.8 Al
Fr. 14.6.19 4% F 3% HPLC 4ift. [ODS-A, H
-7k (86 : 14), 0.5%MEER, 5 mL/min], f&KIK7SHZ]
th&W 4 (358 mg). 13 (264.3 mg)-

Fr. 15 28 Toyopearl HW-40 &AL L3S [ & H
Pe-HEE (20 1) 1508, 1938 6 MEH 7 Fr. 151~
15.6, Hr Fr. 15.1 RERAE O, DUA k- — &
Fe-Tib R 2 G-I R (40 23011 1) YENIREHH
HEAT B, 53LAY) 14 (27.5 mg). 15(17.4 mg).
3 HgikE

B 1: $E R A ESI-MS m/z: 255 [M+H],
¥ 3N CisHi004. "TH-NMR (400 MHz, pyridine-ds)
o: 12.11 (1H, s, H-8), 12.01 (1H, s, 1-OH), 7.82 (1H,
d, J = 7.2 Hz, H-5), 7.67 (1H, m, H-6), 7.29 (1H, d,
J = 8.4 Hz, H-7), 7.10 (1H, s, 2-OH), 2.47 (3H, s,
H-CH3); BC-NMR (100 MHz, pyridine-ds) 6: 162.7
(C-1), 119.9 (C-2), 149.4 (C-3), 121.4 (C-4), 124.6
(C-5), 133.3 (C-6), 124.4 (C-7), 162.5 (C-8), 192.6
(C-9), 182.0 (C-10), 137.0 (C-4a), 115.9 (C-8a), 113.8
(C-9a), 133.7 (C-10a), 22.3 (C-CH3). iRk it
OB R A — 0, S A 1 R .

G 2: REER A, ESI-MS m/z: 487 [M+
HI*, 2 731X~ CpHupOs. 'H-NMR (400 MHz,
pyridine-ds) o: 10.54 (1H, s, 8'-CHO), 10.51 (1H, s,
7-CHO), 3.74 (1H, dd, J = 12.8, 4.4 Hz, H-9"), 3.20
(3H, s, H-OCH3), 2.59 (1H, dd, J = 12.8, 4.0 Hz,
H-10'a), 2.29 (1H, dd, J = 10.0, 4.4 Hz, H-1), 1.25
(3H, s, H-14), 1.19 (3H, overlapped, H-12), 1.19 (3H,
overlapped, H-13), 0.99 (3H, d, J = 6.8 Hz, H-13),
0.94 (3H, overlapped, H-15), 0.94 (3H, overlapped,
H-12); BC-NMR (100 MHz, pyridine-ds) d: 50.3
(C-1), 24.4 (C-2), 35.7 (C-3), 48.7 (C-4), 43.9 (C-5),
27.9 (C-6), 26.1 (C-7), 20.4 (C-8), 37.6 (C-9), 79.6
(C-10), 19.9 (C-11), 29.1 (C-12), 17.8 (C-13), 18.6
(C-14), 21.5 (C-15), 171.4 (C-1'), 106.6 (C-2), 171.3

(C-39, 106.6 (C-4"), 170.6 (C-5"), 108.6 (C-6"), 192.3
(C-7", 192.0 (C-8"), 35.6 (C-9"), 34.6 (C-10"), 27.9
(C-11"), 24.8 (C-12"), 22.4 (C-13"), 47.9 (C-OCH3). L
R PG 5 SO IE R A —H), WS EN S
2 A eucarobustol E.

th &Y 3: TCETEH K. ESI-MS m/z: 453 [M—
H], #52 Hor 158 CasHis0s. 'TH-NMR (400 MHz,
pyridine-ds) J: 10.55 (1H, s, 8'-CHO), 10.54 (1H, s,
7'-CHO), 5.22 (1H, s, H-2), 3.58 (1H, dd, J=11.6, 3.6
Hz, H-9"), 2.45 (1H, d, /= 10.0 Hz, H-10'a), 1.48 (1H,
d, J=4.0 Hz, H-2), 1.44 (1H, d, J = 3.2 Hz, H-10'b),
1.42 (3H, s, H-15), 1.20 (3H, overlapped, H-12), 1.20
(3H, overlapped, H-13), 1.05 (3H, overlapped, H-14),
1.05 (3H, overlapped, H-12"), 1.00 (3H, d, J = 6.6 Hz,
H-13"); BC-NMR (100 MHz, pyridine-ds) J: 155.1
(C-1), 121.7 (C-2), 43.2 (C-3), 52.7 (C-4), 53.8 (C-5),
30.3 (C-6), 30.7 (C-7), 26.3 (C-8), 39.4 (C-9), 39.6
(C-10), 22.3 (C-11), 30.2 (C-12), 18.2 (C-13), 21.9
(C-14), 24.0 (C-15), 175.4 (C-1"), 109.4 (C-2"), 174.9
(C-3"), 109.1 (C-4"), 173.6 (C-5"), 109.1 (C-6"), 194.0
(C-7", 193.7 (C-8"), 43.5 (C-9"), 38.7 (C-10"), 30.0
(C-11"), 25.2 (C-12'), 23.4 (C-13"). _LiRyKiEHIE S
SRR EEA P, MEENLEY 3N
eucarobustol G.

&9 4. LI EREAK, ESI-MS m/z: [M+H]
469, 4 F N CasHiOs. 'H-NMR (400 MHz,
pyridine-ds) J: 10.28 (1H, s, CHO-7"), 10.08 (1H, s,
CHO-8"), 5.02 (1H, s, H-14b), 5.00 (1H, s, H-14a),
4.83 (1H, s, H-12b), 4.80 (1H, s, H-12a), 4.25 (1H, d,
J=11.4 Hz, H-5), 3.52 (1H, br d, J = 12.2 Hz, H-7),
2.82 (1H, m, H-9a), 2.81 (1H, dd, J = 12.1, 2.0 Hz,
H-6), 2.55 (1H, dd, J = 6.8, 2.0 Hz, H-9"), 2.39 (1H,
m, H-2b), 2.27 (1H, brd, J=13.3 Hz, H-9b), 2.10 (1H,
m, H-2a), 1.98 (1H, m, H-8a), 1.91 (1H, m, H-3b),
1.85 (3H, s, H-13), 1.73 (1H, m, H-11"), 1.68 (1H, m,
H-8b), 1.49 (1H, m, H-10'b), 1.29 (1H, m, H-3a), 1.21
(1H, m, H-10"a), 1.09 (3H, d, J = 6.8 Hz, H-13"), 1.00
(3H, s, H-15), 0.97 (3H, d, J = 6.9 Hz, H-12");
BC-NMR (100 MHz, pyridine-ds) d: 73.1 (C-1), 33.3
(C-2), 30.5 (C-3), 36.5 (C-4), 76.2 (C-5), 46.3 (C-6),
41.0 (C-7), 24.7 (C-8), 33.1 (C-9), 148.1 (C-10), 149.0
(C-11), 107.7 (C-12), 23.9 (C-13), 110.2 (C-14), 20.1
(C-15), 169.2 (C-1"), 104.4 (C-2"), 168.0 (C-3"), 104.5
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(C-4"), 163.1 (C-5"), 108.0 (C-6"), 191.9 (C-7), 195.5
(C-8"), 38.4 (C-9), 43.6 (C-10"), 29.1 (C-11"), 22.9
(C-12), 21.4 (C-13")o IR H s 5 SOk AR 8 FE A
— B0, WS TE G 4 9 eucalyptal Ao

th &1 5: B8 K .ESI-MS m/z: 469 [M+H]",
fif € Ho 7> 1 3N CasH3eOso '"H-NMR (400 MHz,
pyridine-ds) ¢: 10.32 (1H, s, 7-CHO), 9.92 (1H, s,
8'-CHO), 5.12 (1H, s, H-14b), 5.10 (1H, s, H-14a),
4.27 (1H, d, J = 11.6 Hz, H-5), 3.56 (1H, d, J = 11.6
Hz, H-6), 2.97 (1H, ddd, J= 13.6, 13.6, 4.7 Hz, H-9b),
2.86 (1H, dd, J = 13.6, 4.2 Hz, H-8a), 2.72 (1H, dd,
J=17.5,2.9 Hz, H-9), 2.48 (2H, ddd, /= 14.0, 3.1, 3.1
Hz, H-2b), 2.34 (1H, m, H-9a), 2.31 (1H, m, H-8Db),
2.20 (2H, ddd, J = 14.0, 14.0, 3.1 Hz, H-2a), 2.20 (2H,
ddd, /= 14.0, 13.1, 3.1 Hz, H-3b), 1.84 (3H, s, H-13),
1.78 (3H, s, H-12), 1.29 (1H, m, H-10'a), 1.60 (1H, m,
H-10'b), 1.50 (2H, ddd, J = 13.3, 3.1, 3.1 Hz, H-3a),
1.16 (3H, d, J = 6.4, H-13"), 1.11 (3H, s, H-15), 0.91
(BH, d, J = 6.4, H-12"); BC-NMR (100 MHz,
pyridine-ds) o: 73.9 (C-1), 33.0 (C-2), 30.5 (C-3), 36.0
(C-4), 75.8 (C-5), 48.5 (C-6), 128.0 (C-7), 26.4 (C-8),
33.2 (C-9), 149.6 (C-10), 127.0 (C-11), 20.9 (C-12),
20.7 (C-13), 109.3 (C-14), 19.6 (C-15), 169.3 (C-1),
104.5 (C-2"), 168.0 (C-3"), 104.5 (C-4"), 163.1 (C-5"),
108.0 (C-6), 191.9 (C-7"), 192.3 (C-8'), 38.4 (C-9"),
43.3(C-10"),28.9 (C-11"),23.9 (C-12"), 22.6 (C-13")»
R PR SOOI E FE A B0, S E S
¥ 5 N eucalyptal C.

& 6: TR A . ESI-MS m/z: 401 [M—
H]~, 52 H 477N Ca3H3006. 'H-NMR (400 MHz,
pyridine-ds) ¢: 10.17 (1H, m, CHO-9), 10.05 (1H, m,
CHO-8), 5.87 (1H, d, J = 10.0 Hz, H-2"), 5.66 (1H, d,
J = 10.0 Hz, H-3'), 2.83 (1H, dd, J = 10.0, 4.0 Hz,
H-7), 2.22 (1H, s, H-6"), 1.90 (1H, dd, J = 13.6, 2.8
Hz, H-5'a), 1.79 (1H, overlapped, H-11), 1.79 (1H,
overlapped, H-8"), 1.73 (1H, dd, J = 13.6, 4.4 Hz,
H-10a), 1.70 (1H, m, H-10b), 1.54 (3H, s, H-7'), 1.51
(3H, d, J = 6.4 Hz, H-10’), 1.50 (1H, m, H-5'b), 0.99
(3H, d, J = 5.2 Hz, H-12), 0.98 (3H, d, J = 6.0 Hz,
H-13), 0.94 (3H, m, H-9'); *C-NMR (100 MHz,
pyridine-ds) d: 104.8 (C-1), 161.9 (C-2), 104.2 (C-3),
168.0 (C-4), 104.3 (C-5), 169.5 (C-6), 35.6 (C-7),
192.2 (C-8), 191.8 (C-9), 43.9 (C-10), 26.4 (C-11),

23.5 (C-12), 21.6 (C-13), 77.3 (C-1'), 137.3 (C-2'),
131.4 (C-3"), 73.0 (C-4"), 38.5 (C-5"), 38.1 (C-6"), 27.9
(C-7), 36.7 (C-8'), 16.8 (C-9), 17.1 (C-10"). ik
TR 5 SRR IE A S, MR AT 6 N
eucalyptin C,

th &M 7. TCETEH K. ESI-MS m/z: 401 [M—
H]~, 52 21N CasH3006. 'TH-NMR (400 MHz,
CDCl;) 6: 10.14 (1H, s, 9-CHO), 10.01 (1H, s,
CHO-8), 5.91 (1H, m, H-2'), 5.81 (1H, m, H-3"), 3.17
(1H, m, H-7), 2.50 (1H, m, H-10a), 2.09 (1H, m,
H-6'), 2.03 (1H, dd, J = 12.6, 2.8 Hz, H-5'a), 1.82 (1H,
m, H-8'), 1.67 (1H, m, H-11), 1.40 (1H, m, H-10b),
1.39 (3H, s, H-7"), 1.32 (1H, m, H-5'b), 1.02 (3H, d,
J = 6.4 Hz, H-12), 1.00 (3H, s, H-13), 1.00 (3H, s,
H-10"), 0.99 3H, d, J = 7.0 Hz, H-9"); 13C-NMR (100
MHz, CDCl3) 6: 103.2 (C-1), 163.5 (C-2), 104.3
(C-3), 168.0 (C-4), 104.3 (C-5), 170.8 (C-6), 29.1
(C-7), 192.4 (C-8), 191.9 (C-9), 36.2 (C-10), 25.2
(C-11), 24.0 (C-12), 21.0 (C-13), 77.0 (C-1'), 137.9
(C-2"), 130.7 (C-3"), 73.6 (C-4"), 30.7 (C-5'), 36.2
(C-6"), 24.2 (C-7"), 35.0 (C-8'), 16.4 (C-9), 16.8
(C-10"). bl ik 1 3 5 SRR B A —F Y, il
BEWAEY TN eucalyptin D.

&9 8: ik talEl 14, ESI-MS m/z: 487 [M+
H]*, #i5E H 57208 CoHu0s. '"H-NMR (400 MHz,
pyridine-ds) J: 10.56 (1H, s, 7-CHO), 10.51 (1H, s,
8'-CHO), 3.62 (1H, m, H-9'), 3.18 (3H, s, H-OCH3),
274 (1H, brt, J = 12.0 Hz, H-10), 2.33 (1H,
overlapped, H-1), 1.57 (1H, overlapped, H-10'b), 1.36
(3H, s, H-15), 1.23 (3H, s, H-12), 1.18 (3H, s, H-14),
1.14 (3H, s, H-13), 1.03 (3H, s, H-12"), 1.02 (3H, s,
H-13"); *C-NMR (100 MHz, pyridine-ds) J: 53.9
(C-1), 24.8 (C-2), 40.7 (C-3), 50.3 (C-4), 49.5 (C-5),
30.1 (C-6), 26.7 (C-7), 20.9 (C-8), 38.0 (C-9), 80.0
(C-10), 19.9 (C-11), 17.7 (C-12), 29.5(C-13), 19.0
(C-14), 18.5 (C-15), 171.2(C-1), 106.7 (C-2"),
171.4(C-3), 106.8(C-4"), 171.4(C-5"), 108.8(C-6'),
192.0(C-7"), 192.2 (C-8'), 41.6 (C-9'), 36.4 (C-10"),
279 (C-11"), 222 (C-12'), 254 (C-13"), 485
(C-OCH3). ik B 5 Sk ik B A — 20,
W B AW 8 N eucalyptin E.

thEW9: LM K. ESI-MS m/z: 453 [M—
H], #i52 Hor 158 CasHis0s. 'TH-NMR (400 MHz,
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pyridine-ds) J: 10.55 (1H, s, H-13"), 5.46 (1H, s, H-3),
322 (1H, d, J = 1.6 Hz, H-8'a), 3.20 (1H, d, J = 1.6
Hz, H-8'D), 3.02 (1H, dd, J = 13.2, 3.2 Hz, H-12"a),
2.79 (1H, dd, J=13.2, 10.8 Hz, H-12'b), 2.42 (1H, m,
H-9"), 1.88 (1H, m, H-8a), 1.82 (1H, m, H-9a), 1.69
(3H, s, H-15), 1.46 (1H, m, H-8b), 1.07 (1H, d, /= 3.6
Hz, H-9b), 1.03 (3H, overlapped, H-10"), 1.01 (3H, d,
J=2.0 Hz, H-12), 1.00 (3H, overlapped, H-11"), 0.93
(3H, s, H-13), 0.87 (3H, s, H-14), 0.54 (1H, m, H-7),
0.46 (1H, m, H-6); '*C-NMR (100 MHz, pyridine-ds)
0: 43.9 (C-1), 29.3 (C-2), 121.5 (C-3), 135.5 (C-4),
44.6 (C-5), 24.0 (C-6), 19.8 (C-7), 16.2 (C-8), 34.5
(C-9), 35.5 (C-10), 18.5 (C-11), 28.9 (C-12), 16.1
(C-13), 13.0 (C-14), 21.7 (C-15), 170.5 (C-1"),
107.9(C-2"), 173.0 (C-3"), 106.9 (C-4"), 167.6 (C-5),
105.8 (C-6'), 206.8 (C-7), 23.1 (C-8'), 25.8 (C-9"),
23.4 (C-10"), 234 (C-117), 23.1 (C-12), 193.2
(C-13"). bR i3 5 OB A — 312,
EAEY) 9 N eucalrobusone A .

&Y 10: HEK K. ESI-MS m/z: 453 [M—
H], 78 H /3 F 309 CasHisOs. 'H-NMR (400 MHz,
pyridine-ds) o: 10.52 (1H, s, CHO-13"), 5.36 (1H, d,
J = 4.4 Hz, H-6), 4.89 (1H, s, H-12b), 4.84 (1H, s,
H-12a), 3.15 (2H, d, J = 6.4 Hz, H-8'), 3.03 (1H, dd,
J=13.2,2.0 Hz, H-12'a), 2.79 (1H, dd, J = 13.2, 10.8
Hz, H-12'b), 2.48 (1H, m, H-4), 2.40 (1H, m, H-9"),
1.88 (1H, overlapped, H-9), 1.85 (1H, overlapped,
H-2), 1.81 (1H, overlapped, H-1), 1.74 (3H, s, H-13),
1.65 (1H, m, H-8), 1.54 (1H, m, H-3), 1.16 (3H, s,
H-15), 1.13 (3H, s, H-14), 1.00 (3H, s, H-11"), 0.98
(3H, s, H-10"); *C-NMR (100 MHz, pyridine-ds) J:
49.8 (C-1), 23.4 (C-2), 34.0 (C-3), 40.0 (C-4), 149.8
(C-5), 124.2 (C-6), 42.3 (C-7), 23.3 (C-8), 34.9 (C-9),
39.1 (C-10), 148.8 (C-11), 112.4 (C-12), 22.7 (C-13),
22.1 (C-14), 23.0 (C-15), 170.1 (C-1"), 108.5 (C-2),
172.8 (C-3"), 106.8 (C-4"), 167.4 (C-5"), 105.6 (C-6"),
206.8 (C-7"), 53.4 (C-8"), 25.7 (C-9"), 23.4 (C-10",
23.4 (C-11"),23.6 (C-12'), 193.2 (C-13"). iRy %L
5 SCHR AR E B AR — 02, W ER S 10 4
eucalrobusone C.

&Y 11: AEHAE. ESI-MS m/izz [M—H]
383, 2 H 4> 73N CasHas0s. 'TH-NMR (400 MHz,
pyridine-ds) J: 10.54 (1H, s, 13'-CHO), 7.21 (1H, d,

J=12.0 Hz, H-2), 7.05 (1H, d, J = 7.6 Hz, H-5), 7.00
(1H, dd, J= 7.6, 1.2 Hz, H-4), 4.13 (2H, s, H-12), 3.14
(1H, d, J = 6.4 Hz , H-8'), 2.71 (1H, m, H-7), 2.38
(1H, m, H-9'), 2.19 (3H, s, H-10), 1.08 (3H, s, H-8),
1.07 (3H, s, H-9), 1.00 (3H, s, H-10"), 0.99 (3H, s,
H-11"); BC-NMR (100 MHz, pyridine-ds) 6: 138.9
(C-1), 126.1 (C-2), 147.2 (C-3), 124.1 (C-4), 130.7
(C-5), 134.5 (C-6), 34.5 (C-7), 24.7 (C-8), 24.7 (C-9),
19.6 (C-10), 171.0 (C-1'), 106.0 (C-2), 173.1 (C-3"),
106.0 (C-4'), 168.5 (C-5), 105.2 (C-6'), 206.7 (C-7"),
53.2 (C-8'), 25.8 (C-9'), 23.4 (C-10'), 23.4 (C-11"),
26.7 (C-12"), 193.4 (C-13"), iRyl i 5 ki
TEIAR 302, W e &%) 11 4 eucalrobusone Fo

th&Y 12: AEMAE. ESI-MS m/zz [M—H]
467, i HAr 130N CasHzs06. 'H-NMR (400 MHz,
pyridine-ds) ¢: 10.33 (1H, s, CHO-13"), 10.30 (1H, s,
CHO-12"), 4.73 (1H, d, J = 4.0 Hz, H-2), 3.50 (1H, d,
J=11.2Hz, H-7'), 2.34 (2H, m, H-3), 1.95 (1H, d, J =
11.2 Hz, H-5), 1.31 (3H, s, H-15), 1.27 (3H, s, H-14),
1.03 (3H, s, H-12), 1.00 (3H, s, H-13), 0.98 (3H, d, J =
6.2 Hz, H-10"), 0.87 (3H, d, J = 6.0 Hz, H-11"), 0.56
(1H, m, H-6), 0.47 (1H, m, H-7); '3C-NMR (100
MHz, pyridine-ds) 6: 75.8 (C-1), 91.3 (C-2), 39.9
(C-3), 44.5 (C-4), 47.4 (C-5), 23.5 (C-6), 26.1 (C-7),
22.1 (C-8), 32.4 (C-9), 64.1 (C-10), 20.7 (C-11), 29.0
(C-12), 16.4 (C-13), 23.5 (C-14), 23.9 (C-15), 173.8
(C-1"), 116.1 (C-2'), 170.8 (C-3"), 107.8 (C-4"), 170.8
(C-5"), 105.9 (C-6'), 44.6 (C-7'), 42.4 (C-8"), 26.8
(C-9"), 21.8 (C-10"), 25.1 (C-11"), 194.5 (C-12'), 193.0
(C-13"). iR iBEAE 5 ORI IE HE A —F 3], i
WENEY) 12 2 eucalrobusone Us

&Y 13: kK. ESI-MS m/z: 487 [M+
HI*, 7> 73N CxHis07. 'H-NMR (400 MHz,
pyridine-ds) 6: 10.50 (1H, s, CHO-8'), 10.48 (1H, s,
CHO-7"), 3.51 (H, dd, J = 11.8, 4.0 Hz, H-9'), 2.71
(1H, dd, J = 13.4, 4.0 Hz, H-10'a), 2.68 (1H, m,
H-9b), 2.65 (1H, m, H-2b), 2.54 (1H, dd, J= 9.3, 7.0
Hz, H-9a), 2.50 (1H, d, J = 7.0 Hz, H-5), 2.37 (1H, m,
H-2a), 2.30 (1H, m, H-8a), 2.17 (1H, m, H-3b), 2.05
(3H, s, H-14), 1.78 (1H, dd, J = 9.3, 7.0 Hz, H-8b),
1.75 (1H, dd, J = 10.4, 3.5 Hz, H-3a), 1.55 (1H, m,
H-11%), 1.40 (1H, dd, J = 13.4, 4.1 Hz, H-10'b), 1.34
(3H, s, H-15), 1.13 (3H, s, H-12), 1.11 (3H, s, H-13),
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0.89 (3H, d, J = 6.6 Hz, H-13'), 0.86 (3H, d, J = 6.5
Hz, H-12), 0.58 (1H, d, J = 7.2 Hz, H-7); 3C-NMR
(100 MHz, pyridine-ds) o: 221.0 (C-1), 36.4 (C-2),
32.9 (C-3), 48.1 (C-4), 21.2 (C-5), 27.9 (C-6), 25.2
(C-7), 44.9 (C-8), 553 (C-9), 208.3 (C-10), 18.3
(C-11), 16.6 (C-12), 29.4 (C-13), 29.6 (C-14), 22.1
(C-15), 173.1 (C-1"), 107.7 (C-2'), 174.1 (C-3"), 107.6
(C-4"), 173.1 (C-5"), 105.9 (C-6"), 192.3 (C-7"), 192.4
(C-8"), 40.2 (C-9), 36.8 (C-10), 27.9 (C-11), 20.2
(C-12),24.9 (C-13")o IR i £t 5 SCwk AR 18 Ha A
— U, WS ENAY) 13 4 eucalyptone.

WEY 14: TCEIIRY). ESI-MS m/z: 387 [M+
HJ*, 4> 138 Ca3H300s. 'H-NMR (400 MHz, CDCl3)
9: 9.93 (1H, s, CHO-8'), 9.89 (1H, s, CHO-7'), 5.79
(1H, dd, J = 10.1, 4.1 Hz, H-1), 5.45 (1H, dd, J= 9.8,
1.9 Hz, H-6), 2.70 (1H, m, H-9"), 2.00 (1H, m, H-2),
1.52 (3H, s, H-10); '*C-NMR (100 MHz, CDCls) 6:
134.1 (C-1), 38.6 (C-2), 30.1 (C-3), 38.0 (C-4), 77.1
(C-5), 129.1 (C-6), 30.9 (C-7), 20.0 (C-8), 19.9 (C-9),
27.5 (C-10), 106.1 (C-1"), 168.7 (C-2'), 103.6 (C-3"),
166.2 (C-4'), 103.6 (C-5"), 161.4 (C-6'), 190.3 (C-7"),
191.0 (C-8"), 28.3 (C-9'), 43.9 (C-10"), 25.2 (C-11"),
22.9 (C-12"), 20.4 (C-13"), iyl s 5 ki &
BRI, WS EAY) 14 4 euglobal-Ta; .

WA 15: TCEHIRYI. ESI-MS m/z: 387 M+
H]*", 43 T 3N C23H3005. 'TH-NMR (400 MHz, CDCls)
d: 10.17 (1H, s, 8'-CHO), 10.06 (1H, s, 7'-CHO), 5.96
(1H, dd, J=10.0, 3.5 Hz, H-1), 5.83 (1H, dd, J = 10.0,
1.5 Hz, H-6), 3.17 (1H, m, H-9"), 2.04 (1H, m, H-2),
1.80 (1H, m, H-10'b), 1.57 (1H, dd, J = 9.4, 11.4 Hz,
H-10a), 1.40 (3H, s, H-10); C-NMR (100 MHz,
CDCL3) d: 134.3 (C-1), 40.7 (C-2), 22.4 (C-3), 35.9
(C-4), 78.0 (C-5), 130.5 (C-6), 31.9 (C-7), 20.9 (C-8),
20.6 (C-9), 25.7 (C-10), 104.9 (C-1"), 169.8 (C-2"),
103.9 (C-3'), 167.8 (C-4"), 104.4 (C-5"), 163.3 (C-6"),
191.4 (C-7"), 192.1 (C-8"), 29.7 (C-9"), 36.8 (C-10"),
25.3 (C-11"), 23.5 (C-12'), 21.8 (C-13"). _LiRykiE%
5 Sk iRoE — U, M EY 15 BE R
euglobal-las.

4 YHREEIEMAR

KA MTT EUGE 4R EEE e K5 IR0
25 6 AR MCF-7 40 LA 5X 10* A~/FLI % B i T
96 fLIR, FEfL 200 pL, BT HFMEHIHR. A5 3

L 14, IIANZERE N 20 pmol/L FIAFI H 444k,
HW, SHBA NN R4 DMSO 35 353E, RNk
BIFAANBH XTI, 37 C . 5%CO0, 7= FE 137
24 ho HUH 96 FLAR, AL ISR HITBCT 2 iR~ i
HH) MTT ¥ (5 mg/mL, 20 uL/fL), 37 ‘CHiF% 4
h &, 3 B3EW, BFLIn DMSO 150 ul, E¥% 10 min
J& T 1 h N TERFIBE A A i He K8 490 nm
MWIERE (4 fH, EEWE 3 &, HBAXIH
FHRL A2, AR 1.
FOHIER =1 — (Aws— Awe) (Auie— Asr)

F=1 EIHEAEFT MCF-7 4R {Eaasnsl1E R

Table 1 Inhibition rate of monomer compounds against
MCF-7 cells

Ra=x/ i 2/%
1 1.93
2 60.00
3 58.85
4 67.78
5 21.78
6 71.83
7 71.11
10 70.00
12 80.53
13 79.87
14 -0.15
15 52.95
A 46.68

SER IR, MWKEEN 20 pmol/L N, fL&4) 2~
4. 6. 7. 10~13 F1 15 R4 1 FH i T-BHPEZG5A
RO —E PR, & 12 s
uf, FHIAF] 80.53%, L ICs{H N 13.84 pmol/L.
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