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LABELLED COMPOUNDS OF POTENTIAL BIOLOGICAL INTEREST

IT.- APPLICATION OF THE YAVORSKY METHOD FOR TRITIATION %
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SUMMARY

The application of the Yavorsky method for tri-
tiation of a number of aminoacetanilides, 2-amino-
I-phenylpropane derivatives and some other compounds

i8 described and briefly discussed.

Tritiation of organic compounds with the boron trifluoride complex of
tritiated phosphoric acid was first published 1962 by Yavorsky and Gorin
(1, 2, 3). In spite of the simplicity and versatility of this method, there
are only a few references in the literature to its application (4, 35, 6,
7).

The use of labelled compounds in modern research work on new drugs is
almost inevitable. In some cases the necessary investigations can he carried

out at a relatively low level of radioactivity and non-specifically labelled

® Part I : T. Gosztonyi, B. Carnmalm, B. Sjoberg, Acta Chem. Scand.,
24, 13078, (1970).
Present address : Packard Instrument €o, 1090, Vienna, Bindergasse
5-9/1/4, Austria.
##% pPresent address : AB Analytica, Stockholm, Sweden.
##%® To whom the correspondence should be addressed.



14 A. Tele, B. Brunfelter and T. Gosaztonyi

compounds can be used. For such purposes we have found the Yavorsky method
to ne particuilarly suitable. In the course of the last few years, a number
of compounds have been labelled by this method in our lavoratory. We wish
now to report some of the results of these labelling experiments.

Usually no systematic investigation has been carried out in order to
find the oest labelling conditions for each compound. In the series of
aminoacetanilide derivatives (Tables 1-3), however, a reprecentative compound
was chosen and equilibrium conditions were determined. These or similar

conditions were then used irhroughout the series.

The theoretical percentage labelling values are calculated according to
the equation given by Yavorsky (1). The number of exchangeable hydrogen
positions were always considered to be equal to the total number of aromatic

rydrogen positions, regardless of other possible structural influences (ef.3).

EXPERIMENTAL

Haterizls and methods .

The tritiating reagent was prepared according to the method given by
Vavorsky {l) with a slight %echnical modification. The prnosphorus pentoxide
was covered with carbon tetrachloride in the reaction flask, and the tritiated
water was added to form an upper layer. 3By careful shaking the water came into
contuct with P205. The reaction was easily «ept under control by keeping the
UClA at a gentle reflux. After the reaction was compleled, CCl4 was removed
and the tritiated phosphoric acid was saturated with BFB'

The labelling experiments were carried out either in small screw cap
polyethylene vials or in sealed glass ampoules. No agitation was used if the
compound was soluble in the resgent. In cases where reaction mixtures were
heterogeneous, shaxing in a thermostated bath or in a drying cupboard was
employed. In some experiments the compound was dissolved in a suitable solvent
and the solution was shaken with the reagent. Basic compounds were usually

brought into the reaction in the form of a salt (usually hydrochloride).

Recovery and purification of the labelled compounds .

After an appropriate reactlion time the complex was decomposed by adding
water to the reaction mixture. In labelling basic compounds the mixture was
then made alkaline and extracted with ether. The compound was isolated as a
salt (usually hydrochloride) from the ethereal solution. Purification was

effected by recrystallization.
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The purity of the products was verified by paper- or thin layer cnromato-

graphy, melting point determination and IR spectroscopy.
Radioactivity of the products was measured in a Packard Liquid Scintillation
Spectrome%er (Models 314 EX and 3320). The chromatograms of the radioactive

products were scanned by a Packard radiochromatogram scanner (Model 7200).

RESULTS AND DISCUSSION

A number of aminoacetanilide derivatives were labelled by the method. The
results are summarized in Tables 1-3. As a represcntative o-(¥-propylamino)
propionanilide (Table 3 No. 1) was chosen and the labelling results were
studied as a function of different parameters. Fig. 1 shows a typical curve
of degree of labelling against reaction time at SOOC. These experiments showed
that equilibrium is reached after 48 hours at temperatures vetween 50-100°C

but a good practical percentage labelling can be obtained even after 24 hours.

Theoretical

labelling % "
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Fig. 1.

Labelling of a~(N-propylamino)-propionanilide
at 50° as a function of time. (HS/WR = 0.15)

The ratio of the weight of the compound to that of the reagent (WS/WR) seemed
to be of major importance. 3est results could be obtained with WS/WR ratios
between 0.1-0.3. Above 0.3 the theoretical percentage labelling values are
usually lower. The compounds in this series were labelled as hydrochlorides,
unless otherwise stated.
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Table 4 chows tne resulis of labelling some 2-amino-l-phenylpropane

derivalives.

wse compounds were labelled as hydrochlorides at a relatively

Low activity level, except for amphetamine {No. 1).
in tavle 5 the results o labelling nmisccllareous compounds are summarized.
that the metrod is applicable to 2 rather wide structural range.

Tn some cases, however, either the cremical - or the radiochermical yield, or

acth 0f them were very poor (e.g. Yetracaine, H-(R-chloroethyl)-dibenzylamine
atc). In labelling of phenothiazines, total decomposition of the compound

Wwus usually observed. As un example, the labelling of prometrazine ie taken
4p in the table (No. 10}. The product was gaschromatograpnicslly pure, but
botk the chemical and radiochemical yields are very poor. Cur results show

that the method Is apparently not suitable for lavelling this class of compounds.
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