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Abstract—A new quinolone, cyclomegistine, was isolated from the bark of Sarcomelicope megistophylla. This alkaloid possesses
the cyclobuta[b ]quinoline ring system that has not been previously described either from natural or from synthetic origin.
Biogenetically, cyclomegistine could arise from the oxidative aromatic ring cleavage of an acridone precursor, followed by
photoisomerization of the resulting butadiene into the isomeric cyclobutene. © 2001 Elsevier Science Ltd. All rights reserved.

Sarcomelicope megistophylla Hartley (Rutaceae) is a small
to medium sized tree, 8–12 m high, easily recognized by
its pubescent leaves, exceptionally large for the genus (up
to 35 cm long). This species is endemic to the region of
Néaoua, New Caledonia.1 Recently, we described the
chemical constituents of its leaves2 and the major alka-
loids of the bark.3 In a continuation of our studies of the
genus Sarcomelicope,4 we report here the isolation5 and
structure determination by means of spectral data (1D
and 2D NMR,6 MS,7 X-ray8) of a new alkaloid,
cyclomegistine (1) from the bark of S. megistophylla.

Cyclomegistine (1), was obtained as an optically inactive
yellow product and its molecular formula was determined
by HRMS as C18H19NO7 [HR-EIMS m/z [M]+ 361.1157,
calcd 361.1162]. The UV spectrum recorded in MeOH was
suggestive of a quinolone derivative. A typical hypso-
chromic shift observed upon addition of acid gave
evidence for a 4-quinolone basic skeleton. In the aromatic
region, the 1H NMR spectrum displayed the characteristic
signals associated with the four aromatic protons of the
A ring of a 4-quinolone. At higher field, typical signals
accounted for four OMe groups and one NMe group. The
13C NMR spectrum showed three carbonyl resonances at

172.1, 169.1 and 166.8 ppm, respectively. The first
confirmed the presence of the quinolone system and the
others were assigned to two carbomethoxy groups.
Additionally, the signals of two aliphatic quaternary
oxygenated carbons were observed at 90.2 and 88.6 ppm.
Further information on the structure of 1 was obtained
from the long-range C�H correlations in the HMBC
spectrum (Fig. 1). Three bond correlation between H-5

Figure 1. The structure of 1 and selected HMBC correlations.
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and the carbonyl carbon C-4 confirmed the 4-quinolone
ring system. The 3J correlations of the NMe protons led
to the identification of the two quaternary aromatic
carbons 1a and 8a. Carbon 4a was identified by its 3J
correlations with H-6 and H-8. The last carbon of the
quinolone ring was C-3a, which was observed at 121.01
ppm. Each of the two aliphatic quaternary oxygenated
carbons C-1� and C-2� was correlated with an OMe
group. Apparently, these two oxygenated quaternary
carbons also carry the two carbomethoxy groups.
Based on the molecular weight, it was also obvious that
C-2 and C-3 were connected with a single bond forming
a cyclobutane ring.

The cyclobutane moiety of the structure could not be
confirmed by any NMR technique but only with X-ray
crystallography. Crystallization of cyclomegistine from
acetone led to pale yellow crystals of sufficient quality
for the X-ray structure determination (Fig. 2).

It is noteworthy that the new alkaloid possesses the
cyclobuta[b ]quinoline ring system that has not been

previously described either from natural or from syn-
thetic origins. Additionally, the new compound con-
tains in its structure the 1,2-dimethoxy-1,2-dicarbo-
methoxy-cyclobutene moiety, which is reported herein
for the first time. When evaluated for its cytotoxic
activity against L1210 leukemia cells,9 cyclomegistine
showed a moderate activity (IC50=80 �M).

From a biogenetic point of view, cyclomegistine could
be considered to be derived from a 1,2,3,4-tetra-
oxygenated acridone, such as melicopicine (2), which is
one of the major alkaloids of S. megistophylla bark. A
reasonable biosynthetic pathway would involve an oxi-
dative cleavage of the C-2, C-3 double bond of the
aromatic A-ring, facilitated by the presence of the four
electron-donating groups,10 followed by an electrocyclic
photochemical ring closure of the 1,3-diene into the
corresponding cyclobutene,11 as outlined in Scheme 1.
Indeed, the racemic character of natural cyclomegistine
is in good agreement with a non enzymatic formation
of the cyclobutene ring. In addition, the relative cis
configuration of the four-membered ring substituents is
identical with the stereochemistry observed for
cyclobutenes resulting from the photoisomerization of
1,4-disubstituted 1,3-butadienes.12

The above mentioned biosynthetic pathway was con-
firmed by a biomimetic synthesis of cyclomegistine.13

Oxidation of melicopicine (2)14 with H2O2 in glacial
acetic acid and simultaneous irrradiation of the reaction
mixture led to a mixture from which a product with
identical physical and spectral data to cyclomegistine
was isolated in low yield.

The possibility of the artificial origin of 1 should be
excluded, due to the co-occurrence of numerous oxi-
dized acridone derivatives3 in the plant, which indicates
the existence of a common oxidative pathway.Figure 2. ORTEP drawing of 1.

Scheme 1. Biomimetic synthesis of cyclomegistine.
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