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XYLOGRANATININ, A NEW PYRIDO[1, 2- a]PYRAZINE
ALKALOID FROM THE FRUIT OF A CHINESE
MANGROVE Xylocarpus granatum

Yuan Zhou,* Jun Wu,? and Kun Zou* UDC 547.944/945

9-Hydroxy-3-methoxy-6H-pyrido[1,@pyrazin-6-one, a new pyrido[1,dpyrazine alkaloid named
xylogranatinin, was isolated from the fruit of a Chinese mangkylecarpus granaturmits structure was
elucidated on the basis of spectroscopic data, especially 2D NMR techniques including HSQC and HMBC.
To the best of our knowledge, this is the first time that a pyrid@]py-azine alkaloid was found as a
natural product.
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The mangrov&ylocarpus granatunis distinguished for producing antifeedant limonoids, especially mexicanolides
and phragmalins. Previous investigations on the seeds of two meliaceae plants of mangramatunandX. moluccensis
uncovered an obacunol, two phragmalins, three andirobins, and 14 mexicanolides, includoenzins A-{1-5]. Recently,
we have reported the isolation and identification of eight new mexicanolides and 11 novel phragmalins, naneecsixygo
L-Z [6-13], from the stem bark and fruit of a Chinese mangkgtecarpus granatumFurther investigation of the fruit of the
same plant resulted in the discovery of a new alkaloid, 9-hydroxy-3-mettibpyrtdo[1,2-a]pyrazin-6-one, which was given
the name xylogranatinin. Its structure was elucidated on the basis of spectroscopic data, especially 2D NMR techniques
including HSQC and HMBC.

The ethanolic extract of the fruit &f granatunwas subjected to sequential extraction withrexane and ethyl acetate.

The resulting ethyl acetate extract was chromatographed on silica gel followed by preparative reversgyplfd<e G yield
xylogranatinin.

Xylogranatinin, a white powder, has the molecular formuyldg®,0; as established by its HR-ESIMS spectrum
(m/z215.0430, calcd for [M+N&]215.0433). Consequently, xylogranatinin has seven degrees of unsaturation. Fliem the
and'*c NMR data (Table 1), it was clear that five of the seven elements of unsaturation come from three carbon-carbon double
bonds (including a carbonyl). Therefore, the molecule is bicyclic.

The'H and*3c NMR data (Table 1) indicated that xylogranatinin has a methoxy groupné&ibines, including two
coupled ones and two non-coupled ones, and four quaternary carbomsB-Ansaturated lactam of the pyridine ring,
characterized by the NMR data, was confirmed by the HMBC correlations from H-7 to C-6, C-8 and H-8 to C-6, C-9, C-10,
respectively. A pyrazine ring, coalesced with thewe pyridine ring as shown in Fig. 1, was confirmed by HMBC tatioms
between H-2/C-3, H-2/C-6, H-2/C-10, H-5/C-3, H-5/C-8, H-5/C-9, H-5/C-10 (Fig. 1). Consequently, xylogranatinin was
identified as a pyrido[1,2]pyrazine alkaloid. The proto, = 3.90 s) of the methoxy group showed an HMBC correlation
with C-3 @¢ 147.4 s), indicating that it was attached to C-3. A hydroxyl group, whose existence was deduced from the
molecular formula of xylogranatinin, was found to be located at the last oxygenated quaterndgylGR1 s). Therefore,
xylogranatinin was characterized as 9-hydroxy-3-methd¥ypeido[1,2-a]pyrazin-6-one. To the best of our knowledge, this
is the first time that a pyrido[1,dlpyrazine alkaloid was found as a natural product.
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TABLE 1. 'H (500 MHz) and®*C NMR (125 MHz) Data for Xylogranatinin in Methanal-d

Atom O (J/HZ) Oc Atom O (J/HZ) Oc
2 6.75 s 104.1d 8 7.84 (d, 9.5) 146.2 d
3 1474 s 9 151.7 s
5 7.09s 109.9d 10 153.7 s
6 164.2 s OCH; 3.90s 56.8 q
7 6.17 (d, 9.5) 112.3d

Fig. 1. HMBC correlations for xylogranatinin.

EXPERIMENTAL

General Procedure NMR spectra were recorded in methadgplising a Bruker AV-500 spectrometer (500 MHz for
4 NMR and 125 MHz fof3C NMR) with tetramethylisilane as the internal standard. UV spectra were obtained on a Beckman
DU-640 UV spectrophotometer. ESI-MS spectra were measured on a BREXr|l spectrometer in the positive or negative
ion mode. Preparative HPLC was carried ouO®s columns (2568 10 mm i.d., YMC) with a Waters 996 photodiode array
detector. For CC, silica gel (200—300 mesh) (Qingdao Mar. Chem. Ind. Co. Ltd.) and octadecylsilyl silica gel (80—100 mm)
(Unicorn) were used.

Plant Material . The fruits ofXylocarpus granatumere collected in June 2004 from Hainan island, southern China.
The identification of the plant was performed by Prof. Yongshui Lin, Laboratory of Marine Biology, South China Sea Institute
of Oceanology, Chinese Academy of Sciences. A voucher sample (No. GKLMMM-002-2-2) is maintained in the Herbarium
of the South China Sea Institute of Oceanology.

Extraction and Isolation. The dried fruit (4.0 kg) of. granatunwas extracted with hot 95% ethanol for three times.
The extract was concentrated under reduced pressure, followed by suspension in water. After defatting with petroleum ether,
the aqueous layer was further extracted with ethyl acetate. The ethyl acetate extract (60 g) was chromatographed on silica ge
column and eluted using chloroform-methanol system (100:0~2:1) to yield 120 fractions. Fractions 50 to 78 (4.2 g) were
combined, and further purification with preparative HPLC (YMC-RaBiS-5-A, 250< 20 mm i.d., methanol-water 15:85 to
20: 80) yielded xylogranatinin (4 mg).

Xylogranatinin. A white powder. UV (MeCN)\,,,204, 227, 296, 343 nrhH (500 MHz, methanoti;) and
13¢c NMR (125 MHz, methanol4): see Table 1. MS (HR-ESIn/z215.0430 [M+Na1. (CgHgN,OzNa requires 215.0433).
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