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Many publications have been concerned with detection and separation of aza-
heterocyclic compounds. These compounds, several of which are known to be carci-
nogenic, have been found in cigarette smoke!»?, air pollutants® and car exhaust fumes®.

The separation of these aza compounds has been attempted by thin-layer chro-
matography>®, gas chromatography’, paper chromatography® and high-performance
liquid chromatography®-1°. It is well known that excelient separations of polyaromatic
hydrocarbons (up to five fused rings) (PAHs) are possibie by using nematic liquid
crystals as stationary phases for gas-liquid chromatography. Baseline separations for
a wide range of PAH compounds have been reported by Janini ez al.'l.

EXPERIMENTAL

" N,N’-Bis{p-methoxybenzylidene)-a,a'-bis-p-toluidine (BMBT) (Eastman-
Kodak, Rochester, N.Y., U.S.A.) was employed as the stationary phase. The transi-
tion points were 181° (solid-nematic) and 320° (nematic-isotropic). The packing
material, 2.5 and 10% (w/w) on Chromosorb W AW DMCS, 100-120 mesh, was
prepared by using a solution of a weighed amount of BMBT in freshly distilled
chloroform. The length of the Pyrex glass columns used was 1.4 m with an [.D. of
0.2 cm. The columns were conditioned for 24 h at 265° and a low carrier gas flow-rate
(10 ml/min) before use.

The chromatograms (Figs. 1-3) were obtained by means of a Varian Aero-
graph Series 2100 instrument equipped for dual column analysis, utilizing fiame-
ionization detectors connected with a Goerz Servogor S strip-chart recorder (paper
speed for all chromatograms 0.5 cm/min).

The following conditions were employed: injector temperature, 250°; detector
temperature, 260°; temperature programme for column oven: (a) 200-265° at 8°/min;
{b) 190-265° at 6°/min; and (c) 190-265° at 8 °/min. The nitrogen carrier gas iflow-rate
was measured with a soap-bubble fiow meter (40 ml/min).

* To whom correspondence should be addressed.
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Fig. 1. Separation of polynuclear aza-heterocyclic compounds using 109, BMBT on Chromaosord
W AW DMCS, 100-120 mesh as stationary phase. 1 = Phenazine (0.3 ug); 2 =~ benzofklquinoline
0.2 ug); 3 = acridine (0.3 ug); 4 = benzo[f]quinoline (0.1 gg); 5 = carbazole (0.2 zg). Temper-
ature programme: (b).

Fig. 2. Separation of polynuclear aza-beterocyclic compounds using BMBT (2.5% BMBT on Chro-
mosorb W AW DMCS, 100-120 mesh) as stationary phase. 6 = Benzofelacridine (0.2 ug); 7 =
benzolalacridine (0.1 1g); 8 = 7-methylbenzolcjacridine (0.1 £g); 9 = isomer of § (unknown amount);
10 = 5,7-dimethylbenzolalacridine (0.1 #g); 11 = dibenzofa,clacridine (0.1 pg); 12 = dibenzofa.j}-
acridine (0.2 #g); 13 = dibenzola,klacridine (0.2 pzg); 14 = dibenzo{a,ilcarbazole (0.2 ug). Temper-
ature programme: ().

RESULTS

The aza-heterocyclic compounds separated are listed in the legends of the
figures according to their retention times. They were dissolved in acetone and 1 gl of
the sclutions were injected.

Good separations and high symmetry of the peaks as well as the relative
independence of the amount of stationary phase used are the advantages of this
method. The high thermal stability and the unuspally wide range of the nematic state
(181--320°) of the stationary phase permits the compiete separation of tri-, tetra- and
pentacyclic compounds. The aza-heierocyclic compounds used differ not only in their
dimensions (length-to-breadth ratio) but alss in their polarity and basicity. Each of
these properties has a sigpificant influence on the refention time.
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Fig. 3. Separation of polynuclear aza-heterocyclic compounds using BMBT (109 BMBT on Chromo-
sortb W AW DMCS, 100-120 mesh) as stationary phase. 1 = Phenazine (0.3 ug); 16 = N-ethyl-
carbazole (0.2 ug); 17 = N-vinylcarbazole (0.1 p#g); 5 = carbazole (0.2 ug). Temperature programme:
(c).
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