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SUNIMARY

4(5)—Amino—5(4)—imidazole—2—14C—carboxamide was
prepared in a two step synthesis. K14CN was converted
into ethyl formimidate—14c hydrochloride, which was
reacted with 2-amino-2-amidino-acetamide dihydrochlor-
ide to give the desired product.
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INTRODUCTION
4(5)-Amino-5(4)-imidazolecarboxamide (AICA) phosphate is a
useful liver protecting agent.l It has been investigated bio-
logically since the early fifties.2 The synthesis of labelled
AICA containing 140 in the 4(5) position of the imidazole ring
is known3’4 but the published method leads in a circuitous way
to a substance possessing low specific activity and the yield

was very poor.xx Our synthesis contains only two steps and the
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compound was prepared in high yield.

First ethyl formimidate-l40 hydrochloride was prepared by

5

the modification of Pinner’s method.’ Gaseous H-4CN and HC1

was generated from a mixture of K14CN and NaCl by conc. HQSO4
in a vacuum manifold and this mixture gave ethyl formimidate-
L4 hydrochloride with ethanol. Then ethyl formimidate—l4c
hydrochloride was reacted with 2-amino-2-amidino-acetamide

dihydrochloride to AICA—2—14C hydrochloride, which after pu-

rification was converted into AICA—2—14C phosphate.,
ez
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EXPERIMENTAL

Melting points are uncorrected. Chromatography was carried
out on Kieselgel PF254+366 (MERCK) plates. For detection of the
radicactive materials autoradiography with FORTE X-ray film and
a Berthold LB 2723 scanner were used. Activity was measured by

a Packard TRI-CARB scintillation system.

Ethyl formimidate-+3C-hydrochloride

A reaction flask containing 0.58 ml (460 mg, 10 mmoles) of
abs. ethanol was connected to a vacuum manifold., After its
freezing with liquid nitrogen a mixture of H14CN and HCl1l liber-
ated from 652 mg (10.0 mmoles, 76.34 mCi) of K 4CN and 590 mg
(10.2 mmoles) of NaCl, respectively, was introduced. Then the
manifold was allowed to attain normal pressure and the reac-
tion flask was warmed to 0°C and kept at this temperature for

24 hrs. Crystallization began at the second hour and the fol-
lowing day it was complete. The yield was 1,10 g (nearly
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quantitative), 76.3 mCi¥

4(5)—Amino-5(4)-imidazole-2—14C-carboxamide hydrochloride

Methanol (10 ml) was added into the reaction flask containing
the above ethyl formimidate—l4c hydrochlorice (1.10 g, 10 mmoles)
and the mixture was stirred at room temperature for 15 minutes.
Ethyl formimidate dissolved slowly, then white crystals separated.
Then urea (0.66 g, 11 mmoles) and 2-amino-2-amidino-acetamide di-
hydrochloride®™® (1.89 g, 10 mmoles) were added and the mixture
was stirred and refluxed for 2.5 hours, then the stirring was
continued at room temperature for 2 hours and the mixture was
kept at o°c overnight. The next day the mixture was filtered off
and the crystals were washed with cold ethanol (5 ml); 1.485 g
(9.1 mmoles, 91 %) AICA hydrochloride was cbtained. The material

contained urea and other impurities.

4{5)—Amino—5(4)—imidazole—2—14c—carboxamide phosphate

The crude AICA—2-14C hydrochloride was dissolved in water
(3 ml) and solid NaHCO4 (0.84 g, 10 mmoles) was added in small
portions’fxx After the addition crystallization began. The mixture

was kept at 0°¢ for 2 hours, filtered off and the crys’calsm"GE

were washed with 1 ml of ice wateri i RR

The crystals were dig-
solved in hot ethanol (5 ml) and a mixture of 85 % phosphoric
acid (0.3 ml) and ethanol (1.2 ml) was added. The separated crys-

tals were recrystallized from 50 % ethanol (5 ml), treated with

¥ The material obtained in this way was identical with the mate-
rial prepared by the Ohme’s method.

*H® Prepared by Smith’s and Yates’s method.7

¥XR If the solution is bubbling after the last portion, more
NaHCO, (10-20 mg) was added.

HHHH 3 14

The crystals of AICA-2--"C monohydrate showed only one spot

upon TLC (toluene-xylene-dioxan-iscpropancl-conc. NH4OH
1:1:3:3:1)

E33 3

By adding inactive AICA monohydrate to the mother liguor
a second crop was obtained with low specific activity.
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charcoal and 0.510 g (2.27 mmoles) of AICA~2—14C phosphate were
obtained. M. p.: 193-196°C (1it.%: 190°C). Measured activity:
15.19 mCi. Radiochemical yield: 19.9 %. The material showed
only one spot on a2 TLC plate (tetrahydrofuran-isopropanol-conc.

NH4OH 5:3:2).
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