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Gas-liquid and thin-layer chromatographic determination of some 91 and 
9,10-substituted anthracenes 

In a series of previous paper.+ -(i, we reported on the mechanisms involved in 
the halogenation reaction of anthracene and anthracene derivatives with anhydrous 
cupric halides under heterogeneous conditions in non-polar solvents. In this com- 
munication, we discuss some aspects of the use of gas-liquid (GLC) and thin-layer 
chromatographic (TLC) techniques for the qualitative and quantitative determination 
of the compounds listed in Table I, either as pure substances or in mixtures. 

GAS-LIQUID CI~lZOh~hTOGI~AI-‘HIC RPTENTION TIME AND AIl3LTING-POINT DATA FOR VI\I<IOUS AN- 

TI-II<ACENE DERIVATIVES 
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Materials mui metlzods. g-Allcyl- and g-arylanthracenes were synthesized by a 
Grignard reaction between g-anthrone and the appropiate alkyl- or aryl halidez. Cupric 
halide halogenation of these compounds afforded in every case the corresponding IO- 

halogeno derivative 2. Halogenomcthylation of the g-alkyl- or arylanthracenes gave the 
corresponding ro-bromo- or To-chloromethyl derivative. Io-Methylation of c)-alkyl- and 
g-arylanthracenes was accomplished by Huang Minion reduction of the previously 
formylated parent lrydrocarbon~. After synthesis, all of these compounds were 
purified by column chromatography (alumina Spence, Grade 1-E) using, according 
to the particular substance, one of a series of solvents, 7)iz., light petroleum (boiling 
range Go-So”), benzene and carbon tetrachloride, and were recrystallized from the 
appropriate solvent until a constant melting point and a single GLC peak were 
obtained. Elemental analysis and TLC of these compounds were also performed 
(Table II). When necessary, further identification by UV and IR spectroscopy as 
well as by nuclear magnetic resonance and mass spectroscopic techniques was 
accomplished’. 

GLC analyses were carried out by using a Perkin-Elmer Model IT-r1 gas-liquid 
chromatograph equipped with a flame ionization detector. Samples, in carbon 
disulphicle solution, were analyzecl on a 12 ft. x 1/4 in. twin column system packed 
with Silicone Gum Rubber E-301 on AW-DMCS So-100 mesh Chromosorb G, 
2.5: 97.5. The temperature of the injection block was 290” and the detector tempera- 
ture was 310”. The Cohlnn was maintained at 24.5". Nitrogen was used as the carrier 
gas at a flow rate of approximately Go ml/min. 

Pw+aration of thin Znycrs. TLC plates, 0.2 mm thick, were prepared from 
I part of Silica Gel G (E Merck) and 2.1 parts of water suspension. The plates were 
heated at rro” for I 11 and allowed to cool to room temperature before use. A Minera- 
liglrt short wavelength UV lamp was used to locate the samples. 

The ratio of the molar concentration to area, z’.e. the relationship between the 
molar concentration of a tested standard sample of each of the compounds studied 
and tile area under its GLC peak, was calculated, The results showed that this ratio 
was fairly constant for both pure samples and mixtures. In each case, the retention 
time is also expressed relative to anthracene, which was used as the internal standard. 

Resarlts and discacssion 
As could be anticipated from an analysis of the chemical structure of the 

compounds listed in Table I, UV and IR spectroplrotometric techniques, although 
providing an accurate and reliable method for the qualitative and quantitative 
determination of these compounds as pure samples, lack the necessary specificity 
for the analysis of mixtures of these same compounds, i.e., for competitive halogen- 
ation-rate studies2, Moreover, IR spectrophotometry needs relatively large amounts 
of samples. 

GLC proved itself to be very useful in resolving both qualitatively and quan- 
titatively g-alkyl- from g -arylanthracenes and also from their lo-halogeno derivatives. 
The same can be said of g-arylanthracenes. It can be also seen (Table I) that the 
compounds studied in the g-alkylanthracene series, except for g-tert.-butylanthracene, 
have very similar retention times. This was expected, as these compounds do not 
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have appreciable differences in molecular weight and volume, general stereo-electronic 
properties or melting points. The bulky tert.-butyl group of g-tert.-butylanthracene 
is responsible for the relatively large molecular volume and high melting point of 
this compound, which in turn results in a larger retention time. It is worthwhile to 
note the smaller retention time of g-allylanthracene and the significative increase 
of the g-cyclohexyl- and g-benzylanthracene values. ” 

TARLE II 

TLC R1.q VALUES AND FLUORESCENCE OF SOME g-R-ANTEIHACENES 

Three dcvclopments on Silica Gel G. Solvent systcmi : r, cyclohcxanc-lzc?canc (go : IO) ; II, bcnzene- 
light petroleum (boiling range 60-80”) (90: IO). Dcvclopmcnt for 2 It at room tcmperaturc. A 
Mineralight short wavelength UV lamp was usecl to locate tha samples. 

Solve*tt TLC Fl?rcoresce~lcc 
RF vah 

g-1Methylanthraccnc I 0.42 

g-Propylanthracenc I 0.31 

g-Cyclohexylanthrccccnc I 0.55 
g-Phcnylanthracene I 0.24 

g+Mcthylphcnylsnthraccnc I 0.38 

g-Bcnzylanthmcenc I 0.20 

g-Methylanthraccnc II 0.74 
g-Propylanthraccnc II 0.88 

g-Cyclohcxylanthraccnc II 0.81 

g-Phcnylanthraccnc II 0.94 
g-#-Mcthylphcnylanthraccne II 0.gG 

g-Benzylanthracenc II 0.94 
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g-Phenyl- and g-substituted pllenylanthracenes have a considerably larger 
retention time than g-alkylanthracenes. It is clear that the introduction of substit- 
uents in the phenyl ring of g-phenylantliracene generally increases significantly its 
retention time, the extent of this increase being mainly related to the stereo-elec- 
tronic characteristics of the new compound, i.e., g-o- and g-p-metl~ylphenylanthra- 
cene, as well as to its new molecular weight, volume, and melting point. The above 
reasoning can also be used to accbunt for the larger retention times obtained in all 
cases for g-alkyl- and g-aryl-Io-halogenoanthracenes, except for g-tevt.-butyl-Io- 
chloroanthracene, with respect to their non-halogenated parent compounds. It is 
noteworthy that in most cases the lo-halogenated compound has a lower melting 
point than its parent compound. 

Within the limitations arising from the reduced number of compounds analysed, 
it can be said that Io-halogenomethylation of g-alkyl- or g-arylanthracenes varies 
the retention time of these compounds in a rather unpredictable way. This could be 
explained, in part, by the fact that under the conditions used, g-halogenomethyl- 
anthracenes decompose, giving rise to a number of peaksd. ro-Methylation of these 
compounds yielded, as expected, products with higher retention times. 
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