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SYNTHESIS OF TRITIUM-LABELLED IMIPRAMINE AND DESIFPRAMINE WITH HIGH
SPECIFIC ACTIVITIES

L.A. YAKOVLEVA., Ju.lL. KAMINSKI. L.P. SOSNOVA, B.K. KUDELIN
V.G .Khlopin Radium Institute, S5t.-Petersburg., 1944021, Ruasia
SUMMARY
[G-3H]imipramine and [G-%H}desipramine with specific
activities 110-160 and 80-100 kCi/mol, respectively were
synthesized by high temperature aoclid-phase catalytic isotope

exchange with gaseocus tritium.
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ITNTRODUCTION

Imipramine (1) and dezipramine {II1) are widely used in
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I R= ~-(CHzYaN(CHa)z2

IT K= -(CHz)aNHCHs
R
practical medicine as powerful antidepressants. Their tritium-
labelled analogs are used as radicligands in serctonin receptor
investigations and in new potential antidepressants screening [1].
Tritiated imipramine and desipramine with high specific activities
(As) are nesded for these purposes.

It is known that the liquid-phase catalytic dehalogenation of
3-chloroimipramine on Fd/C in dioxan is accompanied by isotope
exchange of benszyl-type hydrogen atoms in positions 10 and 11. As
a reault up to 20% of the incorporated activity appears in these
two pozitions [2].

{3H}Imipramine with As 1.5 Ci/mol was obtained by liquid-phase

catalytic exchange with gasecus tritium on Ptz [3]. An
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isotope exchange with tritium-gas on Pd0 in methanol gave labelled
imipramine and dezipramine with As 14.9 and 44.9 kCi/mol,

respectively [4]. In dioxan-water mixture (9:1 v/v) bv a

desipramine was obtained with As 67 kCi/mol [5]. This product
was then converted into [3H]limipramine with As 78 kCi/mol by
reductive methylation with formaldehyde and tritium in methanocl
using 10% Pd0/BaS04 az catalyst.

The object of the present work was to develap a aimple
one-stage method of tritium incorporation into imipramine and

desipramine =0 as to obtain products with high As

METHODS

The substrate (IO'Nmol) in CHaOH (1ml) was added to 100-200 mg
of catalyst. The sclvent was evaporataed off and the resulting dry
mixture of the catalyst and substrate exposed to a tri-
tium atmosphere at a temperature of between b0 «C and 150 oC.

HPLC on columns filled with Lichrosorb RP-18 {Merck) was used
for isolation of the laballed compounds. A mixture of acetone-
isopropancl-water (5:4:1 v/v), containing 0.1% of triethylamine
was used as eluent for imipramine isolation, whilst an ethanol-
water mixture (95:5 v/v) with additicon of 0.15% of triethylamine

wag used for desipramine.

RESULTS AND DISCUSSION
To incorporate tritium label into imipramine and desipramine we
used the solid-phase catalytic isotope axchange method which has
been shown to be very efficient for various classes of organic
compounds [6-8]. In experiments with solid-phase isotocpe exchange
of imipramine we changed the nature of catalysta, the aubstrate-

catalyst mole ratico, the reaction temperature, the duration of the



[G-H]Imipramine and | G-’H] Desipramine

run and the pressure of the protium-tritium mixture. b% Pd/BaS04,
5% PA0/A1z202 and 2% PJd0/5i02 were initially used azs catalysts.

The experiments have shown that under typical conditions (gas
pressure 1 atm, temperature 100-150 o0t a great deal of tritium
enters the imipramine molecule not by isctops exchange but by
hydrogenation of the benzene rings leading to destruction of the
molecule. This was reflected in a sharp fall (up to zero) of the
UV-absorption of the reaction mixture and in the appearance of
more than €6 peakszs of unidentified compounds in the radiochro-
matograms.

A series of experiments using 5% Fd/Babl4 and at a gan
pressure of 1 atm was carri=zd out in which the temperature was
decreaszsed from 100 to 50 <, In this case an increase of
[3H)imipramine content in the reaction mixture and a decrease
of ite As were observed aimultanscualy.

Rhodium catalystas turned out to be more selective than
palladium ones. When the reaction was carried out on 5% Rh/A1203
at 100-110 o over 1 h, the tritiated imipramine content in
the reaction mixture was near 40%. Under milder conditions (using
0.5% Rh/A12z03) an even better incorpopation was achieved
(up to T0%).

The coptimum conditions were found to be: lﬂ-ﬂmol of imipramine
and 100 mg of 0.5% Rh/Alz203 catalyst. The mixture, after drving,
was exposed to a tritium atmosphere at 100-110 »C and 0.5 atm
for 1 h. Similar conditions were used for desipramine.

Isolation of the labelled compounds I and II1 was performed by
HPLC. Both for imipramine and for desipramine fractionation of the
labelled substance according to the extent of substitution was
observed on the chromatographic column. For [3H]imipramine
the fractions were collected with As 110-160 ‘kCi/mol and for
[3H]ldesipramine - with As 80-100 kCi/mol. The radiochemical

purity of all the fractions was more than 95%.
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Fractions of hoth labelled compounds with higher As,
isolated by HPLC were less stable during storage.

3SH-NMPE spectra of the tritium-labelled compounds I and II
described in literature show that tritium ig concentrated in the
aromatic rings and in positions 10,11 (9], A 3H-NMR spectrum

obtalined by us of the labelled desipramine shows that the tritium

content in the benzene rings (26%) and benzvl groups (Z2%) is less

than in the methyvl and methylene groups adiacent Lo the exocvelic
nitrogen atom (52%).

The investigation has sheown that colid-phase izcotope sxchange
is a promising method for the asynthesis of tritium-labelled

polycyelic nitrogen-containing antidepreasants.
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