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Synthesis of 3-Aminosydnone Imines

M. Gotz (1) and K. Grozinger

Pharma-Research Canada Ltd., 250 Hymus Blvd.

The synthesis and spectroscopic properties of 3-aminosydnone imines are described.

Sydnone imines are a class of compounds which have
been widely investigated in recent years (2). Their
pharmacology was discussed in detail (3). The sydnone
imines described so far carry alkyl, aryl or aralkyl sub-
stituents in the 3-position and frequently also in the
4-position.

As part of a study of the pharmacological properties
of mesoionic systems, 3-aminosydnone imines were syn-
thesized. Sydnone imines with the direct attachment of
a hetero atom to the 3-position were not known at the
time this program was initiated. After completion of the
experimental work (4) we became aware of a patent
concerning the synthesis of 3-aminosydnone imines by
K. Masuda and Y. lmashiro (5). 1,1-Disubstituted
hydrazines react smoothly with aldehydes and cyanide
ion to give the desired Mannich bases 1. On nitrosation,
the Mannich bases 1 form nitroso hydrazines, which,
without prior isolation, were converted on acid treat-
The hydro-
chlorides of 3-aminosydnone imines are colourless and
stable. Table | lists the compounds prepared. Acylation

ment inlo the 3-aminosydnone imines 1.

leads to the derivatives compiled in Table 11.
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IR Spectra.

3-Aminosydnone imine hydrochlorides show a strong
absorption band at 1675 * 10 em™". The hydrochlorides
of the acylated 3-aminosydnone imines exhibit an amide

absorption at an unusually high {requency, close to 1715
em™! and a second strong band at 1620 £ 10 em™!. The
amide band of the free bases appears at 1615 em™ !,
partially overlapping with the 1620 em™" band also present
in the salts. A band close to 3170 ecm™! is characteristic
for the majority of compounds in which R3 = H.

UV Spectra.

The UV spectra of compounds carrying a hydrogen
atom at C4 show a maximum between 292 and 301 my,
with a minor peak in the region 247-201 my, which in
some instances is reduced to a shoulder. Exceptions are
17 (maximum = 307 my) and 19 (maximum = 305 my).
Compounds with alkyl substituents in the 4-position
exhibit only one maximum in the 312-318 mu range.
Acylation of Ng causes a shift to longer wave lengths with
one of the maxima now between 318 and 335 mu.
Exceptions are 24 (358 my), 34 (359 my), 37 (373 my)
and 52 (340 my).

NMR Spectra.

The interpretation of the NMR spectra is facilitated by
the large peak separation. Substituents at the nitrogen
atom attached to position 3 have chemical shifts very
similar to those of comparably disubstituted anilines.
For instance, the N-Cll; groups of compound 1 exhibit a
singlet at 3.12 ppm, the N-Cl1; groups of dimethylaniline
at 2.87 ppm.
compound 6 or 7 at 3.94 and 3.83 ppm, respectively, are
quite similar to those of the N-CH, groups of diallyl-
aniline at 3.75 ppm.

The positions of the N-CHl, groups of

Alkyl or aralkyl substituents in the 4-position show the
same chemical shifts as their counterparts in benzene
chemistry. This is illustrated by the -Cll,-Cll; group of
compound 7; the deshielding caused by the benzene and
mesoionic ring is identical, the four protons appear as a
broad singlet at 2.93 ppm.
pK Values.

The pK values of several 3-aminosydnone imines were
determined in 80% methylcellosolve. The compounds
with R3=I1 were found to be slightly stronger bases than
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TABLE 1 (Continued)

A = Methanol/ether. B = Ethanol/ether. C = lsopropanol/ether. 1) = Ethanol.
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TABLE 1F (Continued)
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those carrying a substituent at the 4 position. All titration
curves are simple curves. This result is in agreement with
the observation that the UV maxima of the monohydro-
chlorides in ethanol remain unchanged on the addition of
perchloric acid. Since acylation of Ng reduces the pK
values considerably, protonation is taking place at N4
and not at the nitrogen atom attached to position 3. The
striking difference of the amide band position in the IR
spectra of the acylated 3-aminosydnone imines versus
the corresponding salts also points to Ng as site of pro-
tonation.

Typical examples of the physical properties of the
compounds described are summarized in Table I11.

EXPERIMENTAL

The NMR spectra were determined on a Varian A-60 in
deuterated DMSO. UV spectra were recorded on a Bausch and
Lomb 505 in ethanol solution and the IR spectra on a Perkin-Elmer
Infracord 237 B in potassium bromide.

The hydrazines employed as starting materials were either

Yield, Crystallization Formula
%6 M.p.,°C Solvent 1C)
74 166-167 A Chall 6NaOy
6l 187 D CrslloNgO;
72 142-144 CHC, Cogll 4CINLO,
(petroleum cther) (free base)
47 142 CICl, CialihaNgO;
(cther)
9 156 ( Cy7H22N.0,
57 140-141 A Cy411,5CINGO,
75 176 A Gty N5O,
54 179 A CyylaNOy

Ethanol/petroleum ether.

commercial samples, used without further purification or prepared
by nitrosation of the appropriate amine, followed by lithium
aluminum hydride reduction.

Preparation of 3-Aminosydnone Imine Hydrochlorides.

To a solution of 0.5 mole of the 1,1-disubstituted hydrazine
in 120 ml. of water or water-ethanol, 0.5 mole of potassium
cyanide in 70 ml. of water was added under stirring at 5° in the
course of 10 minutes, followed by 0.5 mole of aldehyde in the
course of one hour. The mixture was stirred for one hour at
room temperature, cooled to 5° and 50 ml. of concentrated
hydrochloric acid and 0.5 mole of sodium nitrite in 75 ml. of
water was added dropwise. The pH of the solution was kept acidic
by gradual addition of hydrochloric acid. The nitroso hydrazine was
extracted into chloroform. The solution was dried and evaporated
to dryness in vacuo. The residue was stirred into 10 times its
weight of methanol and saturated with hydrogen chloride. The
solution was evaporated in vacuo at room temperature. The
residue was either crystallized or, if impure, chromatographed on
silicic acid. On elution with 20-50% methanol in chloroform, the
desired product was obtained.

Preparation of Acylated 3-Aminosydnone Imine Hydrochlorides.

The acylation of the 3-aminosydnone imine hydrochloride
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was achieved by two methods.

Method A.

To a mixture of 150 ml. of acetic anhydride and 150 ml. of
pyridine, 3-aminosydnone imine hydrochloride (0.1 mole) was
added. The mixture was warmed for a few minutes to 60°
and left under exclusion of light for 3 days at room temperature.
The crystalline material was removed by filtration through a
Biichner funnel and recrystallized.

Method B.

To 120 ml. of pyridine, 3-aminosydnone imine hydrochloride
(0.1 mole) was added under stirring. Acyl chloride (0.15 mole)
was introduced in small portions at -10°.  The mixture was

stirred at room temperature for 3 hours, cooled to 5° and 500 ml.
of water was added. The solution was extracted four times with
chloroform, the combined extracts were washed with water, dried
and evaporated to dryness. The residue was dissolved in the
alcohol of choice and hydrogen chloride was introduced at 10°
to slightly acidic pH. On addition of ether the crystalline material
separated.
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