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Chemical Constituents from fruits of Eucalyptus globulus
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Abstract: Objective To study the chemical constituents from the fruits of Eucalyptus globulus. Methods The chemical constituents
were separated by column chromatography, such as silica gel, sephadex LH-20, and semi-preparative HPLC. On the basis of spectral
data analysis, their structures were elucidated. Results Twelve compounds were isolated and purified which structures were
elucidated as 1,10-dioxotayloriane (1), litseagermacrane (2), (—)-globulol (3), (—)-epiglobulol (4), viridiflorol (5), oleanolic acid (6),
betulinic acid (7), ursolic acid (8), robustanic acid (9), 1-(2,6-dihydroxy-4-methoxy-3,5-dimethylphenyl)-2-methylbutan-1-one (10),
ellagic acid (11), and 3-O-methylellagic acid-4'-O-a-L-rhamnopyranoside (12). Conclusion Compounds 1 and 2 are isolated from the
Eucalyptus L. Herit for the first time, compounds 9 and 10 are isolated from this plant for the first time.
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litseagermacrane (2). HA%HE (globulol, 3). Xk
FicliE Cepiglobulol, 4). £¢46 1T 28 (viridiflorol,
5). KRR (oleanolic acid, 6)+ HHEJRIR (betulinic
acid, 7). RERMR (ursolic acid, 8). 1la-F4EJLRE
R (robustanic acid, 9)+ 1-(2,6-dihydroxy-4-methoxy-
3,5-dimethylphenyl)-2-methylbutan-1-one (10). #¥%{&
% Cellagic acid, 11). 3-HIEFALIR-4'-0-a-L-NlL
g B 2= # 4  ( 3-O-methylellagic acid 4'-O-o-L-
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a1 BEmMPRY . ESI-MS m/z: 237 [M+
H]". 'H-NMR (400 MHz, DMSO-d) J: 2.04 (3H, s
H-14), 1.02 (3H, s, H-12), 0.92 (3H, s, H-13), 0.90
(3H, d, J = 7.2 Hz, H-15), 0.55 (1H, q, J = 9.2 Hz,
H-7), 0.32 (1H, dd, J= 9.2, 10.8 Hz, H-6); *C-NMR
(100 MHz, DMSO-d) 6: 220.0 (C-1), 208.6 (C-10),
49.9 (C-5), 42.8 (C-9), 34.3 (C-2), 33.2 (C-4), 29.7
(C-14), 28.7 (C-12), 27.4 (C-3), 25.8 (C-7), 23.6
(C-6), 19.1 (C-8), 16.4 (C-11), 15.7 (C-15), 15.6
(C-13). DA 3 5 SO P A — 2, W
&Y 1 4 1,10-dioxotayloriane

e 2. ik . ESI-MS m/z: 237 [M+
HI", 73 734 C15sHp40,. 'H-NMR (400 MHz, CDCl3)
d: 5.65 (1H, brs, H-14a), 5.51 (1H, d, J = 0.8 Hz,
H-14b), 5.05 (1H, m, H-6), 5.01 (1H, m, H-5), 1.14
(3H, s, H-12), 1.09 (3H, s, H-13), 0.97 (3H, d, J =
6.4Hz, H-15); "C-NMR (100 MHz, CDCl;) 8: 206.2
(C-1), 155.4 (C-10), 142.9 (C-5), 130.3 (C-6), 119.8
(C-14), 71.7 (C-11), 56.9 (C-7), 41.0 (C-4), 37.7
(C-2), 37.2 (C-3), 32.8 (C-8), 28.9 (C-9), 26.9 (C-13),
20.6 (C-15). DA EBH 5 Seikafa! kA — 5, %
WA 2 O litseagermacrane

AW 3: Lk . ESI-MS m/z: 223 [M+
H]". '"H-NMR (400 MHz, CDCl;) d: 1.11 (3H, s,
H-14), 1.01 (3H, s, H-13), 0.98 (3H, s, H-12), 0.92
(1H, d, J = 6.8 Hz, H-15), 0.58 (1H, m, H-7), 0.52
(1H, m, H-6); "*C-NMR (100 MHz, CDCls) 6: 75.4
(C-10), 57.0 (C-1), 44.6 (C-9), 39.7 (C-5), 36.3 (C-4),
34.6 (C-3), 28.6 (C-13), 28.3 (C-6), 26.7 (C-7), 26.1
(C-2), 202 (C-14), 20.2 (C-8), 19.4 (C-11), 16.0
(C-15), 15.8 (C-12). LA F¥odhs 55 ekt A
B, WA 3 N IE R

&Y 4: TOMIRY) . ESI-MS m/z: 223 [M+
H]'. 'H-NMR (400 MHz, CDCL) &: 1.20 (3H, s,
H-14), 1.04 (3H, s, H-12), 1.00 (3H, s, H-13), 0.91
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(3H, d, J = 7.2 Hz, H-15); “C-NMR (100 MHz,
CDCly) 6: 72.4 (C-10), 56.0 (C-1), 43.0 (C-9), 37.7
(C-5), 35.9 (C-4), 34.8 (C-3), 312 (C-14), 28.9
(C-13), 28.8 (C-6), 27.3 (C-7), 26.8 (C-2), 20.7
(C-11), 19.3 (C-8), 16.7 (C-15), 15.9 (C-12). LL h-%¥k
5 SCHRIROE IR S, ME S 4 R
i

& 5: LEMPIRY . ESI-MS mi/z: 223 [M+
H]". 'H-NMR (400 MHz, CDCLy) ¢: 1.15 (3H, s,
H-14), 1.03 (3H, s, H-12), 1.00 (3H, s, H-13), 0.92
(3H, d, J= 6.8 Hz, H-15). DA 4G4 5 ekt
HEAR—H, MEEUEW S WA T 2.

& 6: HE L EEMAR, mp304~305 C.
ESI-MS m/z: 479 [M+Na]". '"H-NMR (400 MHz,
DMSO-dg) 6: 5.16 (1H, brs, H-12), 3.38 (1H, m, H-3),
3.00 (2H, m, H-2), 2.18 (3H, s, H-7), 1.10 (3H, s,
H-27), 0.90 (3H, s, H-23), 0.88 (6H, s, H-29, 30), 0.86
(3H, s, H-24), 0.72 (3H, s, H-26), 0.68 (3H, s, H-25);
BC-NMR (100 MHz, DMSO-dy) $4 5 ST BRI 14 (1)
FHUR BRI S SR A — 8, HA R S
FE R R ) REEUR S (0 B s € — 3L
IR 6 i %8 Ky SRR «

EY 7. AEIEE TR K, mp 286~288 C.
ESI-MS m/z: 479 [M+Na]". '"H-NMR (400 MHz,
DMSO-dg) &: 4.69 (1H, brs, H-30a), 4.56 (1H, brs,
H-30b), 1.65 (3H, s, H-30), 0.93 (3H, s, H-27), 0.87
(6H, s, H-25, 26), 0.77 (3H, s, H-24), 0.65 (3H, s,
H-23); “C-NMR (100 MHz, DMSO-d¢) 6: 177.0
(C-28), 150.3 (C-20), 109.6 (C-29), 76.8 (C-3), 55.4
(C-17), 54.9 (C-5), 49.9 (C-9), 48.5 (C-18), 46.6
(C-19), 42.0 (C-14), 40.2 (C-8), 38.5 (C-1), 38.2
(C-4), 37.6 (C-13), 36.7 (C-10), 36.3 (C-22), 33.9
(C-7), 31.7 (C-16), 30.1 (C-15), 29.2 (C-21), 28.1
(C-23), 27.1 (C-2), 25.1 (C-12), 20.4 (C-11), 18.9
(C-30), 17.9 (C-6), 16.0 (C-26), 15.8 (C-25), 15.7
(C-24), 14.4 (C-27). LL_-¥uH 5 ekt kA —
B, WS A T R AHEIRIR .

&Y 8: AT EER K, mp255~258 C.
ESI-MS m/z: 457 [M+H]". '"H-NMR (400 MHz,
DMSO-dg) 6: 5.13 (1H, brs, H-12), 3.00 (1H, m, H-3),
1.04 3H, s, H-27), 0.92 (3H, d, J = 6.0 Hz, H-30),
0.90 (3H, s, H-25), 0.87 (3H, s, H-26), 0.82 3H, d, J =
6.4 Hz, H-29), 0.76 (3H, s, H-23), 0.68 (3H, s,

H-24); “C-NMR (100 MHz, DMSO-ds) o: 178.2
(C-28), 138.2 (C-13), 124.5 (C-12), 76.8 (C-3), 54.8
(C-5), 52.3 (C-18), 47.0 (C-9), 46.8 (C-17), 41.6
(C-14), 38.5 (C-8), 38.4 (C-19), 38.3 (C-4), 38.3
(C-20), 38.2 (C-1), 36.5 (C-10), 36.3 (C-22), 32.6
(C-7), 30.2 (C-21), 28.2 (C-23), 27.5 (C-15), 27.0
(C-2), 23.8 (C-16), 23.2 (C-27), 22.8 (C-11), 21.0
(C-30), 18.0 (C-6), 17.0 (C-29), 16.9 (C-26), 16.0
(C-25),15.2 (C-24). LA L% 5 scikaam A —
], M a Y 8 HRERIR.

&M 9. AOLEIEH A, mp202~203 C.
ESI-MS m/z: 487 [M+H] . 'H-.NMR (400 MHz,
DMSO-dg) 6: 12.0 (1H, brs, 28-COOH), 5.39 (1H, brs,
H-12), 3.17 (3H, s, 11-OCH3), 3.00 (1H, m, H-3), 1.09
(3H, s, H-30), 0.96 (3H, s, H-25), 0.93 (3H, d, J = 6.0
Hz, H-30), 0.90 (3H, s, H-26), 0.88 (3H, d, J = 6.8 Hz,
H-29), 0.75 (3H, s, H-23), 0.69 (3H, s, H-24);
BC-NMR (100 MHz, DMSO-d¢) d: 178.2 (C-28),
142.0 (C-13), 124.3 (C-12), 76.6 (C-3), 75.3 (C-11),
54.8 (C-OCH3), 54.1 (C-5), 52.4 (C-9), 51.7 (C-18),
46.3 (C-17), 42.0 (C-8), 41.6 (C-14), 40.1 (C-1), 39.8
(C-10), 39.3 (C-19), 39.1 (C-20), 38.6 (C-4), 36.1
(C-22), 33.0 (C-7), 30.0 (C-21), 28.3 (C-23), 27.7
(C-2), 27.7 (C-15), 23.6 (C-16), 22.4 (C-27), 21.0
(C-30), 18.5 (C-26), 18.0 (C-6), 16.7 (C-29), 16.7
(C-25), 16.0 (C-24), VL -¥edfs 55 ki oA —
], MR EY 9 R Na-FAKRERERR.

AW 10: WA TEEM A, mp 121~123
‘C . ESI-MS m/z: 275 [M+Na]". 'H-NMR (400 MHz,
CDCl3) d: 13.2 (1H, brs, 2-OH), 5.26 (1H, brs, 6-OH),
3.72 (1H, m, H-8), 3.69 (3H, s, 4-OCH3), 2.13 (3H, s,
H-13), 2.10 (3H, s, H-12), 1.16 (3H, d, J = 6.8 Hz,
H-11), 0.89 3H, t, J= 7.2 Hz, H-10); “C-NMR (100
MHz, CDCly) 6: 211.3 (C-7), 161.1 (C-6), 158.7
(C-4), 158.5 (C-2), 108.5 (C-3), 108.5 (C-5), 106.5
(C-1), 62.4 (4-OCH;), 45.4 (C-8), 27.4 (C-9), 17.2
(C-11), 12.0 (C-10), 8.6 (C-13), 7.6 (C-12). LA L%
5acikaE AR — 8, et A 10
1-(2,6-dihydroxy-4-methoxy-3,5-dimethylphenyl)-2-
methylbutan-1-one.

a1 EI O EE R K, mp 361~363
‘C. ESI-MS m/z: 325 [M+Na]". "H-NMR (400 MHz,
DMSO-dg) : 7.46 (2H, s, H-5, 5); "*C-NMR (100
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MHz, DMSO-d) 0: 159.1 (C-7, 7'), 148.1 (C-4, 4"),
139.7 (C-3, 3"), 136.4 (C-2, 2"), 112.3 (C-1, 1), 110.2
(C-5, 5'), 107.5 (C-6, 6"). LA_b%ii b5 scikdiaa ™k 4
—3, WMEEEY 11 AR

&) 12: WEOKMAK, mp 249~250 C.

ESI-MS m/z: 485 [M+Na]". '"H-NMR (400 MHz,

DMSO-dg) &: 7.75 (1H, s, H-5"), 7.54 (1H, s, H-5),

5.48 (1H, d, J= 1.2 Hz, H-1"), 4.04 (3H, s, 3-OCH3),

1.13 (1H, d, J = 6.4 Hz, H-6"); ">C-NMR (100 MHz,

DMSO-dg) o: 158.7 (C-7, 7", 152.7 (C-4"), 146.4

(C-4), 141.7 (C-3"), 141.3 (C-2), 140.1 (C-3), 136.1

(C-2"), 114.0 (C-1"), 113.0 (C-6), 111.6 (C-5"), 111.4

(C-5), 111.2 (C-6), 108.7 (C-1), 100.1 (C-1"), 71.7

(C-4"), 70.0 (C-3"), 69.9 (C-2"), 69.8 (C-5"), 60.9

(C-3-OCH3), 17.8 (C-6"). LL_EXd 5 ek gt

FEA—, HSeEY 12 4 3-FEIEACR-

4'-O-0-L-ME W 5L 2B 17

SH 3k
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