Journal of Labelled Compounds - January-March - Vol. IX, n°l 141

THE SYNTHESIS OF >N LABELED ANILINE AND OTHER AMINES.

Received on July 4, 1972.

INTRODUCTION.

In biological and phermascological research it is sometimes necessary to
trace the fete of the N moiety of meany aryl and alkyl amines. By use of the
Schmidt Reaction(1-5) employing NaloN3 and polyphosphoric acid or sulfuric acid
various 15N labeled aryl and alkyl amines were prepared in good yield. Among
the compounds prepared by this method were: 15N-aniline, 15N—Q-phenylethylamine,
15N-amylamine, and 15N-heptadecylamine.

DISCUSSION.

Starting with an aryl, arylalkyl or alkyl carboxylic acid containing the
required carbon skeleton, the carboxylic group was readily substituted by an
amine by use of the Schmidt Reaction. Better ylelds were obtained for aniline

from trisubstituted carboxylic acid than from benzoic acid. After the Schmidt
Reaction was completed the mixture was made alkaline and extracted with an
organic solvent yielding the 15N lebeled amine. The recovered amines were
further purified by gas-liquid chromatography and/or crystallization of the

HC1 salt. One example with full details is given:

15
rcoop —NaN
H+

RNH3* + CO,

EXPERIMENTAL.

Aniline from a Trisubstituted Carboxylic Acid: To a solution of 2.07 g
(0.01 mole) of 2-phenyl-2-methylhexanoic acid(s) in 40 g of polyphosphoric
acid gently stirred at 50° was added to 0.650 g (0.0l mole) of N315N3

(15N = 47.4 atoms% excess, purchased from "Isotopes-A Teledyne Co." Westwood,
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N.J.). The mixture was gently stirred for 8 hr. The flask was removed from
the bath, filled with crushed ice, and stirred until the aqueous polyphosphoric
acid solution could easily be poured into a separatory funnel. The mixture
was extracted 3 times with 50 ml portions of methylene chloride. The methylene
chloride extracts were combined, washed successively with 10% sodium hydroxide
solution, and water to remove any unreacted acid (15%) and neutral products.
The agueous portion was made alkaline with solid sodium hydroxide while adding
ice chips to maintain the temperature below 25°. The basic solution was
extracted with methylene chloride. The extracts were washed with water, dried

(MgSOb), solvent stripped and evaporated in vacuo to give 0.594 g of & crude

0il, Gas-liquid chromatography of the crude oil (silicone gum nitrile column)
showed a single component, identified as aniline by comparison of its infrared
spectrum, retention time and enhancement of the peak with an authentic sample.
Derivatization of the crude oil by dissolution in anhydrous ether and treatment
with hydrogen chloride yielded 0.694 g (57.5%) of aniline hydrochloride,
mp 196-198° (1it 198°). Mixture mp determination gave no depression. The
recovered aniline contained 46.8 atoms% excess. When benzoic acid was used
instead of the trisubstituted carboxylic acid,the yield of aniline was
unexpleinsbly low (h7.2%) based on the NalSN3 usea(T).

15N-P—phenyla.niline was prepared from Cs—phenylpropionic acid following
the above described procedure. Yield T1% based on Nal5N3 useal8),

Caproic ascid yielded by the above method T72% of 15N-anwlamine(9).

lsN-heptadexylamine was prepared from stearic acid in 98% yield(lo).
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