
Micromelum integerrimum (BUCHANAN-HAMILTON ex CAN-
DOLLE) WIGHT & ARNOTT ex M. ROEMER, of the family Ru-
taceae, widely distributed in China.1,2) The plants in this
genus are traditionally used to treat fever, giddiness, anti-
mutagenic, antitumor, etc.2—5) Previous chemical investiga-
tions on the plants of genus Micromelum have led to the 
isolation of prenylated coumarins,1,2,4—10) acridone alkaloids
which are characteristic constituents of the Rutaceae,1,4,10)

flavonoids,1,11) dihydrocinnamic acid derivatives,6,8) etc. To
search for potentially bioactive secondary metabolites from
plants of the genus Micromelum to appraise the ethnomedical
properties, the present investigation was undertaken for the
chemical constituents of the leaves of M. integerrimum col-
lected from south part of Yunnan Province in China. It led to
the isolation of one new acridone alkaloid, 1,3-dihydroxy-4-
methoxy-10-methylacridone (1), together with two known
carbazole alkaloids, glycozolinol (2)11) and methyl carbazole-
3-carboxylate (3).12) This report deals with the isolation and
structure elucidation of a new acridone alkaloid (1).

Results and Discussion
Compound 1 was obtained as white powders. Its molecular

formula was determined to be C15H13NO4 on the basis of
positive HR-time of flight (TOF)-MS ([M�H]� at m/z
272.0922, Calcd for C15H14NO4 272.0923) with 10 degrees
of unsaturation. The IR spectrum of 1 exhibited carbonyl and
hydroxyl group absorptions at 1624 and 3234 cm�1, respec-
tively. Its 13C-NMR distortionless enhancement by polariza-
tion transfer (DEPT) spectrum showed fifteen resolved peaks
corresponding to fifteen carbon atoms, including signals for
seven aromatic quaternary, five aromatic methine, one car-
bonyl, and two methyl carbons. Its 1H-NMR spectrum indi-
cated the presence of five protons at d 8.29 (1H, dd, J�8.0,
1.5 Hz), 7.80 (1H, m), 7.69 (1H, dd, J�8.5, 1.5 Hz), 7.31
(1H, m), 6.22 (1H, s), two methyl protons at d 4.10 (3H, s),
3.70 (3H, s), one dissociated –OH at d 9.21 (1H, br s) and
one chelated –OH at d 14.58 (1H, s).

The analysis of the 1H- and 13C-NMR spectral data of 1 in-
dicated the structure of 1 is very similar to the known com-
pound, 1-hydoxy-3,4-dimethoxy-10-methyl-9-acridanone, re-
ported in the literature13) except for the absence of one
methoxy group. It suggested that 1 possesses the same skele-
ton and substitution pattern. The distinct difference between
them is the C-3 hydroxyl group at d 9.21 (br s, 3-OH) of 1 is
instead of the C-3 methoxy group at d 3.94 (s, 3-OCH3) in
the known compound. The heteronuclear multiple bond con-
nectivity (HMBC) data of 1 demonstrated the following key
correlations: H-2 to C-1, C-3, C-4, C-9a; N-CH3 to C-4a, C-
5; H-8 to C-9, which were in consistency with the structure.
In the light of the evidence mentioned above, the structure of
1 was finally established as 1,3-dihydroxy-4-methoxy-10-
methyl-acridone (Fig. 1).

The structures of two known compounds were identified 
as glycozolinol (2),11) and methyl carbazole-3-carboxylate
(3),12) respectively, by comparision of their spectroscopic
data with literature values.

Experimental
General Experiment Procedures IR spectra were obtained with a Ten-

sor 27 with KBr pellets. NMR spectra were recorded on Bruker AV-400 and
Bruker DRX-500 spectrometers with tetramethylsilane (TMS) as an internal
standard. MS spectra were recorded with a VG Autospec-3000 spectrometer.
HR-TOF-MS were recorded with an API QSTAR Pulsar 1 spectrometer. UV
spectra were recorded on a Shimadzu UV-2401PC spectrophotometer. Silica
gel (200—300 mesh, Qingdao Marine Chemical Inc., P. R. China) and
Sephadex LH-20 (Amersham Biosciences, Sweden) were used for column
chromatography.

Plant Material The leaves of Micromelum integerrimum were collected
from Yunnan Province, China, and identified by Prof. Hua Peng. The
voucher specimen was deposited in the Herbarium of Kunming Institute of
Botany, Chinese Academy of Sciences.

Extraction and Isolation The air-dried powdered leaves (12 kg) of M.
integerrimum were extracted three times with 95% EtOH (4 l�3). After re-
moval of the solvent in vacuo, the residues (350 g) were subjected to silica
gel column chromatography (CC), eluted with petroleum ether/acetone
(98 : 2, 95 : 5, 90 : 10, 80 : 20, 50 : 50, v/v) to afford six fractions (A—E). The
fraction D (2.0 g) eluted with petroleum ether/acetone (95 : 5) was further
purified by repeated silica gel (CHCl3/acetone) and Sephadex LH-20 CC
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A new acridone alkaloid, 1,3-dihydroxy-4-methoxy-10-methylacridone (1), was isolated from leaves of the
plant Micromelum integerrimum, together with two known carbazole alkaloids, glycozolinol (2) and methyl car-
bazole-3-carboxylate (3). Their structures were elucidated by extensive spectroscopic analysis.
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Fig. 1. Structures of Compounds 1—3 Fig. 2. Key HMBC Correlations of 1



(CHCl3/MeOH, 1 : 1) to afford 2 (70 mg) and 3 (26 mg). 1 (61 mg) was ob-
tained from fraction E after repeated silica gel (CHCl3/acetone) and
Sephadex LH-20 CC (CHCl3/MeOH, 1 : 1).

1,3-Dihydroxy-4-methoxy-10-methylacridone (1): White powder. UV
lmax (MeOH): 280, 337 nm. IR (KBr): 3234, 1624, 1580, 1410, 1158 cm�1.
1H- and 13C-NMR spectral data: see Table 1. EI-MS (70 eV) m/z (%): 271
(32) [M]�, 256 (77) [M�Me]�, 228 (100), 149 (20). Positive HR-TOF-MS
m/z: 272.0923 [M�H]� (Calcd for C15H14NO4, 272.0922).
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Table 1. NMR Spectral Data (Acetone-d6) for 1

No. dC dH No. dC dH

1 159.3 (s) 8a 122.0 (s)
2 97.5 (d) 6.22 (s) 9 181.9 (s)
3 128.5 (s) 9a 106.4 (s)
4 161.9 (s) 10a 145.8 (s)
4a 139.5 (s) N–CH3 40.1 (q) 4.10 (s)
5 117.0 (d) 7.69 (dd, 8.5, 1.5) O–CH3 61.8 (q) 3.70 (s)
6 134.9 (d) 7.80 (m) 1-OH 14.58 (s)
7 122.3 (d) 7.31 (m) 3-OH 9.21 (s)
8 126.4 (d) 8.29 (dd, 8.0, 1.5)


