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N—14C—MONOMETHYLATION OF THIONIN

Received on December 16, 1974.

Since the report by Klopper and Moe (1} that Toluidine Blue O caused a
blue coloration of the pancreas and parathyroid glands, there has been much
interest in preparing a radioactive derivative of Toluidine Blue 0 for use
as a pancreas and parathyroid scanning agent (2-4). Results in this and
other laboratories using 3SS-Toluidine Blue 8 indicated that the phenothiazine
ring of the dye molecule was not concentrated in the pancreas of experimental
animals (5, 6).

In order to study the possibility that demethylation of the dye molecule
by tissues other than the pancreas was regponsible for the blue coloration of
the pancreas, we wished to study the distribution and fate of the N-methyl
groups on Toluidine Blue 0. However, this dye is difficult to prepare with
labeled N-methyl groups since the molecule has two primary amino groups but
is not symmetrical. We chose, therefore, to prepare 3-1mino-7-methy1-146-
amino-3H-phenothiazine hydrochloride (N-methylthionin, Azure C) (I), a
diaminophenothiazine dye which has similar chemical properties to Toluidine
Blue 0.

We sought a method which would allow the introduction of a N-methyl
group on only one of the two primary amino groups. By using mild hydrogenation
conditions, 1.6 atmospheres of pressure at room temperature, and a platinum
oxide catalyst and by carefully manipulating the concentration of the reactants,
we were able to obtain N-methyl-lac—thionin hydrochloride in good yield (Table I.).
The desired product, N-methyl—lac-thionin hydrochloride, having a specific
activity of 28.0 mCi/mmole, was obtained with an overall radiochemical yield
of 28.7%, More importantly, N-methyl-léc-thionin hydrochloride accounted for
847 of the radloactivity recovered. In addition to the major product, 3-imino-7-
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dimethyl-lacz—amino-B—H-phenothiazine hydrochloride (Azure A) accounted for
13.5% of the radioactivity and 3—methy1—lac—imino-7-methyl-léc—amino-3-ﬂ-
phenothiazine hydrochloride accounted for 2% of the radiocactivity. The small
amount of radioactive contaminants were removed by column chromatography to

yield N—methyl-lAC-thionin hydrochloride for use in distribution and metabolism

studies.
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TABLE 1

Thin Layer Chromatography of Products from Reductive Methylation of Thionin

Compound R Activity (uCi)
N—Methyl-lac—thionin Hydrochloride 0.48 285.5
N,N-Dimethyl-lbcz-thionin Hydro-

chloride 0.40 46.8
N,N'-Dimethyl-lqcz-thionin Hydro-

chloride 0.33 6.71
N,N,N'-Trimethyl—14C3-thionin Hydro-

chloride 0.27 1.85

EXPERIMENTAL

One milligram of formaldehyde-14c (0.017 mmole, 59.2 mCi/mmole) was
added to 0,034 mmole of thionin® in ethanol. One and one-half milligrams
of platinum oxide was added, and the mixture was stirred at room temperature
for 3 hours at 1.6 atmospheres of H2 in a microhydrogenator.

The reaction mixture was placed on a dry chromatography column of
silica gel (70-325 mesh) and eluted with ethanol, conc. hydrochloric acid

{99:1)., The 50 ml fractioms collected from the column (4x50 cm) were evapor-
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ated to dryness. The identity and purity of each fraction were determined
using a thin-layer chromatography system previously reported to separate the
Azure dyes on the basis of the number of N-methyl groups (7). The fractions
were spotted on aluminum backed silica gel platesb and developed in ethanol-
conc. hydrochloric acid (99:1).

'Each thin-layer chromatogram was then scanned with a Berthold Radio-
scanner® to determine the amount and the Rf of each radioactive substance on
the chromatogram. The total amount of radloactivity in each fraction was
determined by counting an aliquot in.a liquid scintillation counterd and
correcting the count by internal standardization.

The concentration of the N—methyl—lAC—thionin hydrochloride was obtained
by measuring the optical density of a solution of N-methyl-lac—thionin hydro-

chloride (31077

M in HZO at pH 3.5 with a path length of 1 cm) and comparing
to the optical density of known concentrations of Azure C prepared in a similar
manner. Knowing the concentration of radioactive dye present in the solution,

one could easily caslculate the specific activity.
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