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Recently we reported! the gas-liquid chromatographic (GLC) separation of
carbazole alkaloids. The GLC method requires high temperatures for some alkaloids.
It is therefore of interest to find an effective method of separation of this group of
alkaloids using milder conditions. We report here the separation of C, 3, C;g3 and C,3
carbazole alkaloids at room temperature by high-performance liquid chromato-
graphy (HPLC). The method has been found to be useful for the detection of these
alkaloids in plant extracts.

EXPERIMENTAL

Samples and reagents

Carbazole (I) and seven carbazole alkaloids? (II-VIII) were used.

Analytical grade reagents were used. Methanol and chloroform were distilled
before use. Hexane was treated with conc. sulphuric acid and distilled. The solvents
were prefiltered through a Millipore Type F-H 0.5-um filter and degassed.

A mixture containing 1 mg of each sample was dissolved in methanol (30 ml)
and aliquots (10 ul) were injected into the HPLC system.

Apparatus and conditions

HPLC was conducted on a Waters Millipore 2504 liquid chromatograph with
a pPorasil Radial-Pak cartridge (particle size 10 ym, 10 cm x 8 mm 1.D.). The
column effluent was monitored at 254 nm using a Waters Model-441 absorbance
detector. The mobile phase flow-rate was 0.7 ml/min.

RESULTS AND DISCUSSION

Preliminary studies indicated that the carbazole alkaloids (I-VIII} could not
be resolved satisfactorily on a uBondapak C,g Radial-Pak cartridge using
methanol-water (8:2 or 7:3). However, resolution could be achieved on a pPorasil

Radial-Pak cartridge using a mobile phase of hexane—chloroform (7.5:2.5). The sep-
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aration is shown in Fig. 1. Better resolution of carbazole (I) and 3-methylcarbazole
(I1) could be obtained by decreasing the percentage of chloroform, but koenidine
(VIII) took much longer to elute. For example, koenidine was eluted from the column
in 1 h as a broad tailing peak when 20% chloroform in hexane was used as the mobile
phase. It may be mentioned here that the order of elution of these alkaloids in HPLC
was different from that obtained in gas chromatography'.

The detection limits for these alkaloids were determined at 0.005 a.u.f.s. The
limit for carbazole, 3-methylcarbazole, heptazolidine, koenimbine and koenidine was
found to be 1-2 ng. This method can detect less than 1 ng of glycozoline, glycozo-
lidine and murrayazoline.

In order to-investigate the applicability of this method to the identification of
carbazole alkaloids in plant extracts, the neutral fraction of a light petroleum (b.p.
40-60°C) extract of the root bark of Glycosmis pentaphylla (Retz) DC was examined
using the present technique. It was observed that, besides glycozoline (III) and gly-
cozolidine (IV), the two major carbazole alkaloids present in the plant, carbazole (1)
and 3-methylcarbazole (II) could also be detected in the chromatograms. This is the
first report of the detection of carbazole in a plant source. In addition, 3-methylcar-
bazole was detected for the first time in Glycosmis pentaphylla.
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Fig. 1. HPLC chromatogram of carbazole (I) and seven carbazole alkaloids (II-VIII) on a pPorasil Ra-
dial-Pak cartridge using 25% chloroform in hexane; flow-rate 0.7 ml/min. Detection 254 nm; sensitivity
0.1 a.u.fs.

In conclusion, HPLC provides a method for the resolution and identification
of complex mixtures of carbazole alkaloids. The method may be extended for pre-
parative or semipreparative separations.
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