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ABSTRACT. The complexations and selectivities of the 10 species of mono- and
dimethylsubstituted anilinium ions with 18-crown-6 in methanol are examined at dropping mercury
electrode. The stability constants of these complexes varies drastically due to the steric hindrance by
the positions and numbers of methyl groups. And the analyses of the isomeric mixtures of
methylanilinium, which are impossible to detect due to the overlapped peaks in normal conditions,
were also accomplished by the additions of 18-crown-6 as the supporting complexing agent using the
selective complexations by the steric hindrance effects. As results in case of the difference of stability,
Alog K were about 0.7~1.3, it was possible 1o confirm the existance of two species qualitatively.
Otherwise when dlog K were large than 1.6, the quantitative determinations of each species could be
accomplished sucessfully.  From these results it is deduced that the selective recognition of the
positions and numbers of methyl groups as the steric hindrance in aniliniums by 18-crown-6 cause the

large variation of the magnitudes of negative shift of reduction waves for guest ions in mixtures.
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Complexing Agent, Selectivity, Differential Pulse Polarogram, Stability Constant, Steric Hindrance.

Isomeric Mixture Analysis.
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Table 1.

methyl- and dimethylanilinium ions, and the stability

The half-wave potentials of anilinium,

constants and mole ratio of their complexes with 18
-crown-6 in methanol at 25, 0°C

Anilinium lons  —E,,(V) p log K
(R= ) (vs.Ag/AgCl)

H 1.470 1.00 4.84
2-methyl 1.560 0.95 3.47
3-methyl 1.585 0.99 4.57
4-Methyl 1.620 1.07  4.65

2, 3-dimethyl 1.600 1.00 3.52

2, 4-dimethyl 1.615 1.05 3.70

2, S-dimethyl 1.575 1.02 3.56

2, 6-dimethyl 1.505 1.07 2.12

3, 4-dimethyl 1.650 0.97 4.64

3, S5-dimethyl 1.540 0.99 4.41
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Fig. 1. Dependence of 4E'? of a) methylanilinium, and b) dimethylanilinium ions on the concentrations of 18

-crown-6 in methanol at 25 .0°C.
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Fig . 3. Differential pulse polarograms of the 1: | mixtures of anilinium ions (R-Phenyl-NH,*Cl-) a) in absence,

and b) in presence of 18-crown-6 (10.0 eq.) as a supporting chelate. Each DPPs labeled ¢ indicate the results of
standard additions of 2, 6-dimethylanilinium ions after additions of 18-crown-6 into the mixtures, Each R groups
in mixtures are as followings. A) 3,5-dimethyl + 3,4-dimethyl, B) 2,3-dimethyl + 3,4-dimethyl, C) 2,5
-dimethyl + 3,4-dimethyl, D) 2,6-dimethyl + 3,5-dimethyl, E) 2,6-dimethyl + 3,4-dimethyl, F) 2,6
~-dimethyl + 4-methyl.

Journal of the Korean Society of Analytical Sciences



FrEAzEe] YANYD FEYA6 olgt dobdelw o] & EPE Ao ety A 245

o} Fig. 3A-F)8] 28 a) Eel2age 9 711 111 &
Ee] HA3 HAU e el golr). EFE A9 B
o ulAl& B2 Zshdle) A Fig 3A-F)9 7+ b) &
gt aels] E3HE o] ¥ AEE s Eog 4
H#(Group [FIINE EF3gow 2 AaEs Table 2
o} zhe}

Table 2. The effect of 18-crown-6 addition for the
polarographic determinations of anilinium ion mixtures

Anilinium lon
Mixtures(R,, R

AE,, (V)" Alog K Group®
=)

3-methyl + 4-methyl 0.035 0.08 I
3, 5-dimethyl + 3, 4-dimethyl  0.030 0.23 [
2, 4-dimethyl + 3, 4-dimethyl  0.020 0.94 i
2, 5-dimethyl + 3, 4-dimethyl 0,070 1.08 11
2, 3-dimethyl + 3, 4-dimethyl 0,035 1.12 11
2-methyl + 4-methyl 0.060 1.18 11
2, 6-dimethy! + 3, 5-dimethyl  0.035 1.69 i
2, 6-dimethyl + 3, 4-dimethyl 0.145 1.92 31
2, 6-dimethyl + 4-methyl 0.115 1.93 {11

a) both of the concentrations of anilinium chliorides in
mixtures are 1.0 X 1.0 M,
amounts of 18-crown-6 into each mixtures are 1.0 X
1.0-2 M(10.0 eq.). b) absolute differences of half

wave potentials in volt unit between two anilinium

respectively. And added

ions in mixtures. c) absolute differences of log K
between two anilinium ion complexs with 18-crown-6.
d) 1.

I1; the conditions peak separations are only done

the conditions peak separations are not done.

qualitatively. 11 the conditions peak separations are

well done.
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