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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 smokel*‘, air poHutants3 and car exhaust fumes’. 

The separation of these aza compounds has been attempted by thin-layer chro- 
matography5s6, gas chromatography’, paper chromatographf and high-performance 
liquid chromatography 9*1o . It is well known that excellent separations of poiyaromatic 
hydrocarbons (up to five fused rings) (PAHs) are possible 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 et a/.“. 

EXPERIMENTAL 

N,N’-Bisfp-methoxybenzylidene)-a,a’-bis-p-toluidine (BMBT) (Eastman- 
Kodak, Rochester, NY., 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 I.D. of 
0.2 cm. The columns were conditioned for 24 h at 265” and a low carrier gas fiow-rate 
(10 mllmin) before use. 

The chromatograms (Figs. 1-3) were obtained by means of a Varian Aero- 
-mph 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 o ; detector 
temperature, 260”; temperature programme for column oven : (a) 200-265” at 8 “/mm; 
(b) 190-265” at B”/min; and (c) 190-265 o at g”/min. The nitrogen carrier gas flow-rate 
was measured with a soap-bubble Sow meter (40 mI/min). 

l To whom correspondence should be addressed. 



Fig. I. Separation of poI&ucIezr aza-heterocyclic compounds using l@% BMBT an C_bromosorb 
W AW DMCS, 100-120 mesh a?~ stationary phase. I = Phentine (0.3pg); 2 = benzo~~]quinoline 
(O.Zpg); 3 = acridine (0.3 ,ug); 4 = bemobflquinoline (0-t pg); 5 = carbazofe (0.2&. Temper- 
ature programme: (b). 

Fig. 2. Separation of po!ynuclear aza-heterocyclic compounds using BMBT (25 % BMBT on Chro- 
mosorb W AW DMCS, 100-120 me&) as statianvy phase. 6 = Eknzofc@cridine (C~2,ug): 7 = 
bemo[&cridine(O.l p&8 = 7-methyl~nzolcJ~c~e(O.~ &);9 = isomerofS(unkno~vnamo~t); 
10 = 5,7_dimethylbenzoCQ]~crid~e (0.1 @g); ! 1 = dibemo[&&dine (0.1 pg); 12 = diDenzo[aj]- 
acridine (0.2 pg); 13 = dibenzo[~,a,ir]aczidi (0.2 pg); 14 = dibeazo&z,~]mfbaza!e (0_2&_ Temper- 
ature progwnme: (z). 

The aza-heterocyclic coinpo~~~ds sep2r2ted 2re listed in the legends of the 
figures according to their retention times. They were dissolved in acetone aad 1 pl of 
the sdutions were i13jected. 

Good separatioszs and hi& symmetry of the peaks as weti as the relative 
independence of the amouni of stationary phase used are the advantzges of this 
method. The high thermal s;ability and the unustily wide mnge of the nernatic state 
(181-320”) of the stationary @se petits tke complete separation of tri-, tetra- and 
pex~tacyclic compounds. The am-heierocycfic cmqxmds used differ not only in their 
dimensions (bgth-to-brmdth ratio) btit allso in their polarity and basicity. Eazh of 
these piO@XfkS has a significant influeme on the retention t5Imz 
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Fig. 3. Separation of polynucIezr z+heterocycIic compoxx~ds using BME%T ( loo/, BMBT on Chromo- 
sorb W AW DMCS, 100-120 mesh) ZF stationary phase. 1 = Phenazine (0.3&; 16 = Nethyl- 
carbazole (0.2 pg); 17 = N-vinylcarbazole (0.1 pg); 5 = carbazole (0.2 pg). Temperature prognmme: 

!C). 
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