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Utilization of Tar Bases (I11)

(Component Separation of 5-Picoline Fraction)

Mitsuomi ITO.
Akic ISHIKAWA.

Abstract

It has been known that the g-Picoline fraction of tar bases contained three
components— #-picoline, 7-picoline and 2, 6-lutidine, and the separation of these
components by the fractional distillation was very difficult, because the boiling points
of these components fell in the very short range of only 1.5 °C.

So the separation must he done by other physical or chemical method.

Recently these components has become indispensable for the production of new
medicines such as isonicotinic acid hydrazide. According to these circumstances,
this separation becomes now a matter of importance.

‘We have tried several methods of this separation and obtained a féw interesting
results. Yet we could not found a perfect method for the separation of all
components. But an economical and quantitative separation of 2,6-lutidine from this
frac tion could be achieved by a little modification of the well known method, which
was a chemical method based on partial precipitation of the salts of hydrogen chloride
of these components.

The usual method for the separation of 2,6-lutidine is as follows ;

The alcoholic solution of g-picoline fraction is neutralized with gaseous hydrogen
chloride or acid solution using methyl orange as indicator to precipitate the hydrogen
chloride salts of the bases.

The precipitate is filtered off and extracted with cold acetone.

The salts of §- and r-picolines are easily soluble in acetone, while 2 6-lutidine salt
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remains insoluble.

In the modified method proposed by the author, the solution of the bases is
partially neutralized to precipitate the 2,6-lutidine salt almost exclusively, and §- and
7-picolines remain as free bases.

The amount of hydrogen chloride required may be determined by the total
precipitation method preliminarily applied to the test sample.

In this way, we can save time and the amount of chemicals (hydrogen chloride
and acetone) required for the separation.

n-Butanol is usually used as solvent. Sec. butyl carbinol is more suitable for this
purpose than n-butanol and other alcohols, although it is expensive.

The alcoholic solution of the bases is 9497 concentration.

Neutralization with hydrogen chloride is conducted at 15°C.

After cooling of the partially neutralized solution and acetone-extraction of the
2,6-lutidine salt are conducted at 15°C and 0°C.

The O°C-treatment gives better results.

After the separation of 2,6-lutidine, there remain the mixture of - and 7-picolines..

Azectropic distillation with formic acid is applied to separate these two components.

When the mixture of picolines and equivalent amount of formic acid is distilled,.
three azeotropic mixtures can be fractionated.

The boiling points of these azeotropic mixtures are as follows by literature.

(1) Picoline-Water azeotrope (b.p. 96-97°C).

(2) B-picoline-formic acid azeotrope (b.p. 133.5°C).

(3) 7-picoline-formic acid azeotrope (b.p. 153°C).

By fractional distillation of the mixture we can obtain only 7-picoline-formic acid
azeotrope at 156°C, r-picoline is easily obtained in pure state by neutralization of the
azeotope with sodium hydroxide followed by dehydration and redistillation,

The amount of addition of formic acid is important.

B-picoline azeotrope cut is not clearly found.

Almost equivalent or slightly excess amount of formic acid to form azeotropes gives
best results. Excess of basic oils caused 'decomposition of formic acid during distliation.

In our experiment, $-picoline fraction from tar bases is successively fractionated
to remove higher boiling components,, 2,6-lutidine and 7-picoline are amounted to 19%
and 449 respectively by this separation.
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