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[57] ~ ABSTRACT
A quaternary ammonium compound of the formula:
3
R
R2
I+ .,
CH — N —R Y .
7 2
N I
| %
10 N
R N

wherein _

R is propyl, R? is hydrogen, halogen, hydroxy,
alkoxy or amino, R3, R4 and RS are each aryl,
aralkyl, heteroaralkyl or alkyl and Y~ is an acid
or hydroxyl anion. The compound has superlor
coccidiostatic properties.

6 Claims, 1 Drawing Figure
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, 1 ,
QUATERNARY AMMONIUM COMPOUNDS

This invention is directed to new quaternary ammo-
nium compounds and a process for the preparation
thereof. The compounds are useful in the preparation
of pharmaceutically active compounds and also exhibit
themselves coccidiostatic activity.

According to a feature of the present invention there
are provided new compounds of the Formula:

2 3
R R
r~||+4-
% CH —= N-—=R y
N |
| RS
N
] N

R'" is an alkyl group having at least 2 carbon atoms;

R2? is hydrogen, halogen, hydroxy, alkoxy or amino;

R? R?*and R® each can be aryl, aralkyl, heteroaralkyl

or alkyl, whereby in the latter case two alkyl groups
and the nitrogen atom, to which they are attached,
may form a ring;

Y ~ stands for an organic or inorganic acid residue or

a hydroxyl anion,
and acid addition salts of the compounds of that for-
mula.

The term ‘‘alkyl group” relates to straight or
branched chain radicals (preferably methyl, ethyl or
propyl). The symbols R3, R* and R* may stand for iden-
tical or different alkyl groups. Two alkyl groups may
form a heterocyclic ring with the nitrogen atom, to
which they are attached (e.g. a pyrrole, pyridine, piper-
idine or preferably a pyrrolidine ring). R*, R* and R3
may also be identical or different aryl groups (prefera-
bly phenyl), aralkyl (e.g. benzyl) or heteroalkyl.
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According to a further feature of the present inven- :

tion there is provided a process for the preparation of
quaternary ammonium compounds of the general For-
mula:

2 3
R R™
by 4. .
/s CH_ — N —R Y
N |
| RS
N
1 N

wherein R! is an alkyl group and R, R%, R*, R®and Y~
have the same meaning as stated above, and acid addi-
tion salts thereof, which comprises reactmg a’ com-
pound of the Formula II: :
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wherein Ré, R7 and R® can be an aryl, aralkyl, heteroa-
ralkyl or alkyl group, whereby in the latter case two
alkyl groups and the nitrogen atom, to which they are
attached, may form a ring, with a compound of the For-
mula: R®-x wherein R® stands for an alkyl, aralky! or
heteroaralkyl group, with the proviso that R® and/or R®
stand for a group of the Formula: and if R! is methyl,
the compound of the general Formula III is other than
methyl iodide; X is an electron-attracting atom or atom
group, and if desired replacing in the product thus ob-
tained the anion by an other anion and if desired con-
verting the compound thus obtained into an acid addi-
tion salt.

The group of the Formula IV (wherein R! and R?
have the definitions statcd above) may be present ei-
ther in the starting materials of the Formula Il or in the
compounds of the general Formula IIl or in both of
them. X is an atom or group of atoms which makes the
R? group suitable for electrophilic attack by the elec-
tron attracting effect. Thus X can be halogen, a sul-
phonic acid radical or a group, which contains a qua-
ternary nitrogen atom.

Preferably a N-(2-alkyl-4-amino-5-pyrimidylme-
thyl)-N,N-dialkylamine, N-(2-alkyl-4-amino-5-pyrim-
idly-methyl)-pyrrolidine or a N-(2-alkyl-4-amino-5-
pyrimidyl-methyl)-N-alkyl-aniline is reacted with an
alkyl halide, alkyl sulphate, aralkyl halide or 2-alkyl-4-
amino-5-pyrimidyl-methyl-halide.

One may also proceed by using starting materials in
which R? stands for hydrogen, halogen, hydroxy or alk-
oxy rather than for an amino group.

The reaction can be carried out in the presence of a
solvent or without a solvent. Organic or inorganic sol-
vents may be used, such as aliphatic or aromatic hydro-
carbons (e.g. various petroleum-distillate fractions,
benzene and homologues thereof), alcohols (e.g. meth-
anol, ethanol, propanol), aldehydes or ketones (e.g. ac-
etone, methyl-ethyl-ketone), ethers (e.g. diethyl-ether,
diisopropylether, " tetrahydrofurane, dioxane), acids
(e.g. acetic acid, propionic acid), esters (e.g. ethyl ace-
tate, butyl acetate) or acid derivatives (e.g. dimethyl
formamide). One may also proceed by using an excess
of one of the reaction partners as a solvent or by carry-
ing out the reaction without a solvent. The reaction
temperature depends on the reactivity of the starting
materials of the Formulae Il and III. If X is a group hav-
ing a strong reactivity, the reaction may be carried out
at 10°-25°C. If X is less reactive or the groups RS, R?
and R® decrease the reactivity of the tertiary amine due
to a steric. hindrance or an electron attracting effect,
the reaction mixture should be heated to 50°-150°C.
The quaternary ammonium compounds thus obtained
may be isolated preferably by filtering the product,
which may be purified by crystallization, if necessary.

One may be also proceed by removing the solvent
and isolating the desired product by means of crystalli-
zation. The products obtained may be converted into
any suitable salts by dissolving the same in an excess of
the desired acid and adding a solvent, in which the de-
sired salt is insoluble or only slightly soluble (e.g. diox-
ane, acetone, tetrahydrofurane). Both the crude and
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the purified product may be used for salt formation.
When iodide salts are to be prepared, an aqueous po-
tassium iodide solution is added to the aqueous solution
of the product.

In the product obtained, the anion may be replaced
by an other halide anion or a sulphate, nitrate, phos-
phate or organic anion. These compounds may also be
converted into their acid addition salts.

The starting -materials used by the process of the
present invention may be prepared according to the
method described in J. Pharm. Soc. Jap., 76, 230-233
(1956).

As already mentioned above, the compounds of the
present invention are useful starting materials in the
preparation of known coccidiostatic and bactericidal
agents and they also possess valuable therapeutic, and
particulary coccidiostatic, activity. A particular advan-
tage of the compounds is that they are also active
against strains which are resistant against known coc-
cidiostatic agents.

Further details of the present invention are disclosed
in the following Examples.

EXAMPLE 1

3.88 g of N-(2-propyl-4-amino-5-pyrimidyl-methyD)-
N,N-dimethylamine are dissolved in 17 ml of acetone,
whereupon 1.24 ml of methyl iodide are added. After
10 minutes the temperature rises to about 40°C. The
reaction mixture is allowed to stand overnight, where-
upon the precipitated crystals are filtered and washed
with acetone. Thus 5.13 g of N-(2-propyl-4-amino-5-
pyrimidyl-methyl)-N,N,N-trimethyl-ammonium iodide
are obtained. M.p. 161°- 162°C. On acidifying the eth-
anolic solution of the above product with concentrated
hydroiodic acid, the iodide-hydroiodide salt is ob-
tained. M.p. 213°-215°C.

EXAMPLE 2

35.4 g of N-(2-propyl-4-amino-5-pyrimidyl-methyl)-
N,N-dimethylamine are dissolved in 120 m! of acetone
and 45.6 g of an acetonic methyl bromide solution are
added (the solution contains 17.4 g of methyl bromide).
The reaction mixture is allowed to stand for some min-
utes, whereafter the temperature rises to 40°C and the
precipitation of a crystalline product begins. The reac-
tion-mixture is allowed to stand overnight, whereupon
the precipitated product is filtered off and washed with
acetone. Thus 47.5 g of N-(2-propyl-4-amino-5-
pyrimidylmethyl)-N,N,N-trimethyl-ammonium bro-
mide are obtained. M.p. 244°-245°C. The product is
dissolved in anhydrous ethanol and the solution is acid-
ified with 48% hydrobromic acid. The melting point of
the bromide-hydrobromide salt thus obtained is
225°-228°C.

EXAMPLE 3

38.8 g of N-(2-propyl-4-amino-5-pyrimidyl-methyl)-
N,N-dimethylamine are dissolved in 194 ml of acetone
containing 10.1 g of methyl chloride and the solution is
allowed to stand in a sealed bomb tube for 65 hours at
25°C, whereupon it is allowed to stand in a water bath
having a temperature of 50°C for 4 hours. After cool-
ing, the bomb tube is opened, the crystals are filtered
off and washed with acetone. 29.45 g of N-(2-propyl-4-
amino-5-pyrimidyl-methyl)-N,N,N-trimethyl-
ammonium chloride are obtained, which melts at
199°-201°C, On evaporation the mother liquor 15.58 g
of N-(2-propyl-4-amino-5-pyrimidyl-methyl)-N,N-
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dimethylamine are recovered. The product is dissolved
in‘anhydrous ethanol and the solution is acidified with
ethanol containing hydrochloric acid to yield the chlo-
ride-hydrochloride salt, which melts at 208°-211°C
with decomposition.

EXAMPLE 4
1.5 g of N-(2-propyl-4-amino-5-pyrimidyl-methyl)-
N,N-dimethylamine are dissolved in 7 ml of acetone
and 0.71 ml of dimethyl sulphate are added. The tem-
perature of the reaction mixture rises gradually to
48°-50°C. The reaction mixture is allowed to stand
overnight, the precipitated white crystals are filtered

.off and washed with acetone. Thus N-(2-propyl-4-

amino-5-pyrimidyl-methyl)-N,N,N-trimethyl-ammoni-
um-methosulphate are obtained, m.p. 158°163°C. The
product is converted into the chloride-hydrochloride
salt as described in Example 3. M.p. 208°-211°C.

EXAMPLE 5

11 g of N-(2-propyl-4-amino-5-pyrimidyl-methyl)-
pyrrolidine are dissolved in 75 ml of acetone and 12.5
g of an acetonous methyl bromide solution are added.
(The solution contains 4.75 g of methyl bromide). The
reaction mixture is allowed to stand in a sealed bombe
tube at room temperature overnight; an oily phase sep-
arated, which becomes crystalline on scratching. The
melting point of the N-(2-propyl-4-amino-5-pyrimidyl-
methyl)-N-methyl-pyrrolidinium-bromide  thus ob-
tained is 129°-133°C. The product is converted into the
bromide hydrobromide salt as described in Example 2.
M.p. 216°-218°C.

EXAMPLE 6

9.6 g .of N-(2-propyl-4-amino-5-pyrimidyl-methyl)-
pyrrolidine are dissolved in 16.2 ml of acetone and 2,2
g of methylene chloride are introduced into the solu-
tion from a bomb. The reaction mixture is allowed to
stand in a sealed bomb tube over night, whereupon a
yellow product precipitates, which recrystallizes on
scratching. The melting point of the N-(2-propyl-4-
amino-5-pyrimidyl-methyl)-N-methyl-pyrrolidinium-
chloride amounts to 128°~131°C. The product is con-
verted into the chloride-hydrochloride salt as described
in Example 3. Melting point: 195°-196°C.

EXAMPLE 7

2.56 g of N-(2-propyl-4-amino-5-pyrimidyl-methyl)-
N-methyl-aniline are dissolved in 30 ml of acetone and
1.2 ml of benzyl chloride are added. The reaction mix-
ture is allowed to stand in a sealed bomb tube over
night. The precipitated white crystals are filtered off
and washed with acetone. The melting point of the N-
(2-propyl-4-amino-5-pyrimidyl-methyl)-N-methyl-N-
benzyl-aniliniumchloride is 170°-172°C.

EXAMPLE 8

1 g of 2-propyl-4-amino-5-bromomethyl-pyrimidine-
dihydro-bromide and 1.48 g of N-(2-propyl-4-amino-3-
pyrimidyl-methyl)-N,N-dimethylamine are dissolved in
10 ml of dimethylformamide at room temperature.
After standing for 2 hours, the precipitation of crystals
begins. The crystals are filtered off and washed with
benzene. The melting point of the N,N-bis-(2-propyl-4-
amino-5-pyrimidyl-methyl )-N,N-dimethyl-ammonium
bromide amounts to 183°-184°C. On recrystallization
from anyydrous ethanol a product having a melting
point of 184°~185°C is obtained. )
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EXAMPLE 9

0.5 g of N-(2-propyl-4-amino-5-pyrimidyl-methyl)-
N,N,N-trimethyl-ammonium iodide are dissolved in 4
ml of concentrated hydrochloric acid and 600 ml of ac-
etone are added. The precipitated crystals are filtered
off. The melting point of the chloride- hydrochlorldc
salt thus obtained is 208°-211°C.

EXAMPLE 10

2 g of N-(2propyl-4-amino-5-pyrimidyl-methyl)-
N,N,N-trimethyl-ammonium bromide are dissolved in
15 ml of concentrated hydrochloric acid and 600 ml of
acetone are added. The precipitated crystals are fil-
tered off. The melting point of the chloride-hydrochlo-

ride salt thus obtained is 208°-21'1°C.

EXAMPLE i1

2.5 g of N-(2-propyl-4-amino-5-pyrimidyl-methyl)-
N,N,N-trimethyl-ammonium bromide-hydrobromide
are dissolved in 5 ml of water, whereupon a solution of
2.5 g of potassium iodide and 2.5 ml of water is added.
The precipitated crystals are filtered off. The melting
point of the iodide-hydroiodide salt thus obtained is
213°-215°C.

EXAMPLE 12

2.13 g of N-(2-propyl-4-chloro-5-pyrimidyl-methyl)-
N,N-dimethylamine are reacted in 8 ml of acetone con-
taining 0.95 g of methy! bromide at room temperature.
The reaction mixture is allowed to stand for 24 hours,
whereupon the precipitated crystals are filtered off and
washed with acetone. Thus N-(2-propyl-4-chloro-5-
pyrimidyl-methyl)-N,N ,N-trimethyl-ammonium  bro-

~mide are obtained.

EXAMPLE 13

1.66 g of N-(2-methyl-4-amino-5-pyrimidyl-methyl)-
N,N-dimethyl amine are reacted in 8 ml of acetone
containing 0.95 g of methyl bromide at room tempera-
ture, whereupon the reaction mixture is allowed to
stand for 16 hours. The precipitated crystals are fil-
tered off and washed with acetone. Thus N-(2-methyl-
4-amino-5-pyrimidyl-methyl)-N,N,N-trimethyl-
ammonium bromide is obtained.

EXAMPLE 14

I g of N-(2-propyl-4-amino-5-pyrimidyl-methyl)-
N,N,N-trimethyl-ammonium bromide-hydrobromide is
heated with 2.1 g of N-(2-propyl-4-amino-5-pyrimidyl-
methyl)-N,N-dimethylamine for 4  hours = at
135°-140°C. The reaction mixture is cooled and 5 ml of
acetone are added. The precipitated crystals are fil-
tered off, washed with anhydrous acetone and recrys-
tallized from ethanol. The melting point of the N,N-bis-
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6
(2-propyl-4-amino-5-pyrimidyl-methyl)-N,N-dimethyl-
ammonium bromide is 184°-185°C.

What we claim is:
1. A quaternary ammonium compound of the for-
mula

R3
R2 l
+ 4 -
CH — N —R Y
5
| v
PN
R N

wherein
R is propyl
R? is amino or chloro,
R3, R* and R are methyl, ethyl, propyl, or benzyl;
Y is an iodide, bromide or chloride anion, or the hy-
drogen iodide, hydrogen bromide or hydrogen
chloride acid addition salt of said formula.
2. A compound selected from the following group:
N-(2-propyl-4-amino-5-pyrimidyl-methyl)-N,N,N-
trimethyl-ammonium-iodide; :
N-(2-propyl-4-amino-5-pyrimidyl-methyl)-N,N,N-
trimethyl-ammonium-bromide;
N-(2-propyl-4-amino-5-pyrimidyl-methyl)-N,N,N-
trimethyl-ammonium-chloride;
N-(2-propyl-4-amino-5-pyrimidyl-methyl)-N,N,N-
trimethyl-ammonium-sulphate;
N,N-bis-(2-propyl-4-amino-5-pyrimidyl-methyl)-
N,N-dimethyl-ammonium-bromide;
N-(2-propyl-4-chloro-5-pyrimidyl- methyl)-N,N,N-
trimethyl-ammonium-bromide;
N-(2-methyl-4-amino-5-pyrimidyl-methy1)-N,N,N-
trimethyl-ammonium-bromide and;
N,N-bis-(2-propyl-4-amino-5-pyrimidyl-methyl)-
N.N-dimethyl-ammonium chloride.
3. The compound defined in claim 1 which consists
of:
N-(2-propyl-4-amino-5-pyrimidyl-methyl)-N,N,N-
trimethyl-ammonium-iodide. '
4. The compound defined in claim 1 which consists
of:
N-(2-propyl-4-amino-5-pyrimidyl-methyl)-N,N,N-
trimethyl-ammonium-bromide.
§. The compound defined in claim 1 which consists
of:
N-(2-propyl-4-amino-5-pyrimidyl-methyl)-N,N,N-
trimethyl-ammonium-chloride.
6. The compound defined in claim 1 which consists
of:
N-(2-propyl-4-chloro-5-pyrimidyl-methyl)-N,N,N-
trimethyl-ammonium-bromide.
% * * * *



