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SYNTHESIS AND PHARMACOLOGICAL ACTIVITY OF GUANIDINE
AND 2--AMINO 2~IMIDAZOLINE DERIVATLVES

R. G. Glushkov, L. N. Dronova,
L. A. Nikolaeva, B. A. Medvedev, UDC 615.225.2:547.495.9
and M. D. Mashkovskii

N,N-Dimethyl~N~dichloromethylene-immonium chloride (I) [l1, 2] and N,N-dimethyl-N'-
(2,b6~dichlorophenyl)—C-chlorcformamidine hydrochloride (II) (3], which we used in [3] to
synthesize the medicinal preparation clofeline (hemiton, catapresan) are readily available start-
ing compounds for the preparaticn of different derivatives of guanidine and Z-amino-2-imida-
zoline, which are interesting from the point of view of a search for new hypotensive agents.

In the present work, we synthesized and pharmacologically studied the previously un-
known hydrochlorides of N-substituted N'-(2,6~dichlorophenyl)-N",N"-dimethylguanidines (III),
obtained from (II) by treatment with 2~aminoethanol and N~benzoylethylenediamine in acetoni-
trile, according to a method developed by us in [4],

a
C ok ) HaN(CH,) &
1) HoN(GHo) X >
e, e LED ' \NMez
2) HCL o
a I ct a
¥4
a)x=0H; b)x=NiCOPh

To obtain guanidine derivatives containing a pyrimidine ring as the supstituent, N,N-
dimethyl-N'~(4,6-dichloro=5-pyrimidyl)-C~chloroformamidine (V) was synthesized by the reac-
tion of 4,6~dichloro-5-aminopyrimidine (IV) [5] with (I); reaction of (V) with dilute sodium
hydroxide, aqueous ammonia and 2-aminoethanol gave N,N-dimethyl-N'-(4,6-dichloro-5-pyrimidylj-
urea (VIa) and substituted guanidines (VIb, c), respectively.

ol a ¢ a
. W & N B a) x-0
{;\}mz + MeN=cCL,Cl —= (/N }Ny “nbiep ——w— (; r” e, b) x-»er
I
o a4 a
-4

C) X=NCH, G, OH

Besides the 'open-ring'" analogs of clofeline, it was interesting to obtain for bio-
logical studies derivatives of 2-aminoimidazoline containing 2,6-~dichlorophenyl and 4,6~
dichloropyrimidyl fragments attached to the nitrogen atom of the imidazoline ring. We there-
fore studied the reaction of substituted guanidines (IIIa) and (VIc) with thionyl chloride.
We found that heating (IIIa) and (VIc) with thionyl chloride is accompanied by cyclization
and formation of 1-(2,6-dichlorophenyl)- (VII) and 1-(4,6-dichloro-5-pyrimidyl)=-2-dimethyl-
aminoimidazolines (VIII). The action of methyl iodide, benzoyl and benzyl chlorides on
(VII) yielded the corresponding quaternary salts (IXa-c). By alkaline hydrolysis of (IXa-c),
the N-substituted N'~(2,6~-dichlorophenyl)-ethylene-ureas (Xa,b) were synthesized. Transi-
tion from (Xa) to 1~(Z,6-dichlorophenyl)-2-imino-3-methylimidazoline (XI) was carried out by
heating (Xa) with phosphorus oxychloride, followed by treatment of the intermediate amido-
chloride with ammonia.

The structure of compounds obtained was confirmed by the data of IR and UV spectrometry
(Table 1).

5. Ordzhonikidze All-Union Scientific-Research Chemical Pharmaceutical Institute, Moscow.
Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol. 15, No. 6, pp. 48-52, June, 1981.
Original article submitted November 10, 1980.
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EXPERIMENTAL (PHARMACOLOGICAL)

Compounds (IIIa, b), (VIb, c), (VII), (VIII), (IXa, b, c), and (XI) have elements ot
slight structural similarity with the hypotensive preparations clofeline, octadine (guaneth-
idine), and esbatal (bethanidine): In their molecule there is a guanidine grouping substi-
tuted or included in the ring. The purpose of the pharmacological study was to search for
properties characteristic of these preparations: a-adrenomimetic and central hypotensive
activity, sympatholytic and ganglio-blocking properties.

We used methods already described in [4]. In the experiments on animals, the compounds
were administered intravenously.

In narcotized cats, compound (VIb) in a dose of 5 mg/kg induces a short-term hyper-
tension, which is not changed by the ganglio-blocking agent hexonium (0.5 mg/kg), but is
inhibited by the e-adrenolytic preparation phentolamine (1 mg/kg). Hence, (VIb) exhibits
an o-adrenomimetic action. Compound (VIb) has no ganglio-blocking properties. In experi~
ments on atropinized vagotomized rats, (VIb) does not lower the systolic frequency, i.e.,
it does not have a specific central action, characteristic of clofeline.

Compounds (IXa, b, c) in a dose of 2 mg/kg, and (IIIa), (VII), (XI) in a dose of 5
mg/kg cause a decrease in arterial pressure in narcotized cats, due to ganglio-blocking prop-
erties, because during hypotension, the nicotine-like preparation cytisine (20 ug/kg) does
not increase arterial pressure and does not stimulate respiration. Compounds (IIIb), (VIb,
c), and (VIII) do not have ganglio-blocking properties,

At concentrations of up to 1:107° g/ml, all the compounds studied do not increase the
amplitude of contractions of an isolated spermiduct of a rat, i.e., do not have sympatholytic
action,

If we consider the problem of the relationship between the chemical structure of the
compounds studied and their pharmacological properties, we mote that the derivatives of
guanidine and 2-amino-2-imidazoline studied have no action elements characteristic of clofe-
line, i.e., peripheral c-adrenomimetic properties and the ability, due to central action, to
decrease the amount of palpitations in vagotomized rats. Compounds containing the 2,6~di-
chlorophenyl group, in particular,the quaternary salts (IXa, b, c) have a ganglio-blocking
action, but in their activity they are much inferior to known ganglio-blocking agents.
Derivatives containing the 4,6-dichloropyrimidine residue (IVb, c, VIII) have no ganglio-
blocking properties, although their 2,6-dichloro-phenyl analogs (IIIa, VII) have such proper-
ties, The presence in the structure of a guanidine grouping, partially substituted or in-
cluded in the imidazoline ring, does not impart sympatholytic properties to the compounds
studied.

EXPERIMENTAL (CHEMICAL)

The UV spectra of the compounds were run in ethanol on an EPS-3 spectrophotometer, the
IR spectra in a crystalline state, in the form of pastes with mineral oil, on Perkin-Elmer-
457 (Sweden) and UR-10 (GDR) spectrometers with lithium chloride, sodium chloride, and po-
tassium bromide prisms. The purity of the compounds was controlled chromatographically on
Silufol UV-254 plates.

The yields and properties of the compounds studied are listed in Table 1.
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Hydrochlorides of N-Substituted N'-(2,6-Dichlorophenyl)-N",N"- dimethylguanidines
(I1la, b). A 9.8-ml (63 mmoles) portion of ethanolamine in 10 ml of acetonitrile is gradu-
ally added at 10-15°C to a suspension of 15 g (52 mmoles) of II in 40 ml of acetonitrile.
The mixture is left to stand for 16 h at 20°C. The precipitate is filtered, dried, and
treated (20°C) with 35 ml of water. The insoluble precipitate is filtered and dried to
yield 10.45 g of base (IIla). An additional amount ot (IIIa) is obtained by evaporation of
the acetonitrile mother liquor, and treatment of the residue with water. The hydrochloride
of (I1l1a) is obtained by adding an alcoholic solutionof hydrogen chloride to a hot solution
of base (IIIa) in ethyl acetate. Compound (IIIb) is synthesized similarly,

N,N-Dimethyl-N'-(4,6-dichloro-5~pyrimidyl)~C~chloroformamidine (V). A solution of
4,45 g (27 mmoles) of (IV) in 70 ml of methylene chloride is added at the boiling point to
a suspension of 4.43 ¢ (27 mmoles) of (I) in 30 ml of dry methylene chloride, and the mixture
is poiled for another hour. The reaction mixture is evaporated to dryness, ana the residue
crystallized from absolute alcohol to yield (V).

N,N-Dimethyl-N'-(4,6-dichloro~5-pyrimidyl)-urea (VIa). A 2.53-g (0.01 mole) portion
of (V) in 10 ml of sodium hydrochloride is heated at 50°C for 1.5 h. The precipitate is
filtered, washed with water and dried to yield (VIa),

Hydrochlorides of N-Substituted N'-(4,6-dichioro-5~pyrimidyl)-n", N"- dimethylguani-
dines (VI, b, ¢). A 1.27-g (5 mmoles) portion of (V) in 10 ml of 257 aqueous ammonia is

heated at 5U°C for 1.5 h. When cool, the precipitate is filtered, washed with water, and
dried to yield base (VIb). The hydrochloride of (VIb) is obtained in the same way as (III).
Compound (VIc) is synthesized similarly.

Hydrochlorides of 1-Substituted 2-dimethylamino-2-imidazolines (VII, VIII). A 3.25-g
(V.01 mole) portion of (IIIa) is boiled for 1 h with 25 ml of thionyl chloride. 'The re-
action mixture is evaporated to dryness, and the residue of thionyl chloride removed by dis-
tillation with chloroform. The reaction mixture is treated at 10-15°C with 15 ml of water,
made alkaline with 407 sodium hydroxide solution to pH 10.0, and extracted with ethyl ace-
tate. The extract is clarified with activated charcoal, and evaporated to 15-20 mi, and the
hydrochloride of (VII) is isolated by adding an alcoholic solution of hydrogen chloride.
Compound (VIII) is synthesized similarly.

Quaternary Salts of 1-(2,6-Dichlorophenyl)-2-dimethylamino-2-imidazoline (IXa-c¢). A
mixture of 12,9 g (0.05 mole) of (VII) and 3.1 ml (0.05 mole) of methyl iodide in 50 ml of
acetonitrile is heated at 40-50°C for 1.5 h. The mixture is cooled to 20°C, and the re-
action mixture is treated with 100 ml of ethyl acetate. The precipitate is filtered to
yield (IXa). Compounds (IXb, c) were synthesized similarly.

‘N-Substituted N'-(2,6~Dichlorophenyl)-ethylene-ureas (Xa, b). A 11.45-g (29 mmoles)
portion of (IXa) in 57 ml (57 mmoles) of 1 N sodium hydroxide is boiled for 2 h, The pre-
cipitate is filtered, washed with water, and dried to yield (Xa). Compound (Xb) is similarly
obtained from (IXc).

_Hydrochloride of 1~(2,6-Dichlorophenyl)=2-amino-3-methylimidazoline (XI), A 5.1-g
(0.02 mole) portion of (Xa) is boiled for 4.5 h with 20 ml of phosphorus oxychloride. The
reaction mixture is evaporated im vacuo and the residue treated with 15 ml of toluene. The
precipitate is filtered and washed with toluene and dry ether. The precipitate is added in
portions at 0-5°C to 40 ml of acetonitrile saturated with ammonia, and the reaction mixture
is held for 2 h at 20°C. The precipitate is filtered, washed with acetonitrile, dried, treated
with 20 mlL of water, made alkaline to pH 10, and extracted with chloroform. After removal of
solvent, the residue is dissolved in 3U ml of ethyl acetate, and hydrochloride of (XI) is
isolated by adding an alcoholic solution of hydrogen chloride.
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