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A series of N-3-diethylaminopropyl benzamidines has been prepared.
The method used was the well-known Pinner synthesis (Pinner, 1892)
of the imido-ester hydrochloride and then further reaction with
3-diethylaminopropylamine monohydrochloride. The compounds
were tested for histamine-like, antihistamine and adrenergic neurone
blocking activity. Some nonspecific antihistamine activity was found ;
there was no other activity.

ALTHOUGH the structure of N-dialkylaminopropyl amidines II bears a
formal similarity to that of histamine I, little work appears to have
been done in investigating the possibility of these compounds having
histamine-like or antihistamine activity.
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Certain N-dialkylaminoalkyl benzamidines have already been prepared
as antimalarials (Curd and Raison, 1947), as antibacterials (Fullar, Tonkin
and Walker, 1945), and also as antituberculosis agents (Charlton, Mali-
phant, Oxley and Peak, 1951), but no reference was made to any possible
antihistamine properties of these compounds.

No attempt, however, appears to have been made to prepare a series
of N-substituted amidines with a constant N-dialkylaminopropyl side
chain. Therefore, it was decided to prepare such a series (Table I),
varying the aromatic characteristic R in an attempt to find whether this
related structure had any antihistamine activity.

EXPERIMENTAL

The method used was the Pinner synthesis (Pinner, 1892) of the imido-
ester hydrochlorides which were converted into the corresponding amidines
by treatment with 3-diethylaminopropylamine monchydrochloride. In
this case, the reaction between the imido-ester hydrochloride and the
3-diethylaminopropylamine base as described by Curd and Raison (1947)
and by Fuller and others (1945) resulted in the decomposition of the
imido-ester hydrochloride, with the evolution of ammonia. It was found
that on the addition of 3-diethylaminopropylamine monohydrochloride,
no ammonia was evolved and the reaction proceeded to give good yields
of the N-diethylaminopropyl benzamidines. The methods described
below apply generally.
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Preparation of ethyl benzimidate hydrochloride. A solution of dry
benzonitrile (10-3 g. 0-1 mole) and “super-dry” ethanol (13-8 g. 0-3 mole)
in dry chloroform (30 ml.) was saturated with dry hydrogen chloride
gas at 0°. The mixture was allowed to stand for four days at room
temperature and the solvent removed under reduced pressure. The
residue was dried quickly at 80° and the last traces of hydrogen chloride
removed in a desiccator containing sodium hydroxide pellets to give
ethyl benzimidate hydrochloride (17-25 g) m.p. 119-120°. Yield,
93-0 per cent.

Preparation of N-diethylaminopropyl benzamidine dihydrochloride. A
solution of ethyl benzimidate hydrochloride (9-275 g. 0-05 mole), 3-diethyl-
aminopropylamine (6-83 g. 0-053 mole) and ethanolic hydrogen chloride
(972 ml. of 54N solution 0-053 mole) in 20 ml. absolute ethanol was
warmed at 40° for 8 hr. The mixture was allowed to stand overnight
at room temperature, filtered and the solvent removed under reduced
pressure. The residue was treated with sodium hydroxide solution (85 ml.
of a 5 per cent solution) and the liberated oil taken up in ether. The
ethereal solution was shaken with acetic acid (125 ml. of a 5 per cent solu-
tion), and the acid layer separated. Sodium hydroxide (85 ml. of a
5 per cent solution) was added to liberate the base which was again
taken up in ether. The ether layer was separated, washed with water
and dried (MgSO,). The solvent was removed, ethanolic hydrogen chloride
(18-52 ml. of 5-4n solution), isopropanol and then ether were added to
give N-diethylaminopropylbenzamidine dihydrochloride (102 g.). The
yield was 66-7 per cent. On recrystallisation from isopropanol:ether,
white crystals were obtained, m.p. 163-164°.

PHARMACOLOGY

The amidine dihydrochlorides were tested on guinea-pig ileum for
histamine or antihistamine activity. Although compounds 2a and 5a
(20 pg./20 ml. bath) reduced the response to 0-1 pg. histamine by about
half, the same dose reduced the response to acetylcholine, 5-hydroxy-
tryptamine and barium ions by a similar amount. Compound 3a also
had slight spasmolytic activity but la and 4a showed no blocking action.

It was reported by Boura, Copp and Green (1962) that certain acetami-
dine derivatives have an adrenergic neurone blocking action. Our
compounds structurely resembled some of these compounds and therefore,
2a and 4a were tested but were found to have no such activity.

DiscussION

Although compounds 2a and 5a were found to be antagonistic to
histamine, the action is nonspecific, since they also antagonise acetyl-
choline, 5-hydroxytryptamine and barium ions. This is not unexpected
since most specific antihistamines have two aromatic ring structures.

It appears that the para-halogen substituent, and to a lesser extent the
methoxy group, is necessary for activity in this limited series, since the
unsubstituted and the para-methyl substituted derivatives have no activity.
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This is interesting because many antihistamines have para-halogen and
methoxy substituents.
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