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This invention relates to improvements in
hexamethyl tetramine salts of aromatic acids,
particularly to non-toxic antiseptics for the
treatment of infecticns of the urinary tract.

5 A few years ago ketogenic diet was recom-
mended for the treatment of certain urinary
infections. It has been found that the bacteri-
cidal agent in the urine, resulting from the keto-
genic diet is bela hydroxybutyric acid. It ap-

10 pears, therefore, that by the administration of
this acid one would obtain similar results. How-
ever, when beta hydroxybutyric acid or similar
aliphatic acids are administered orally they are
largely oxidized in the body into carbon dioxide

15" and water before reaching the kidney, thersfore
they are not eliminated in the urinary iract.
Some of the orally administered beta hydroxy-
butyric acid may get to the urinary tract when
the patient is on the ketogenic diet, that is, when

20 the patient’s metabolism is not ncimal.

The case is different with the aromatic acids
having the carkoxyl grocup on the side chain.
These acids eliminate through the urinary tract
unchanged and it has been shown that if the

25 side chain does not contain a hydroxy group the
body will add such a group to it before it is
passed out through the urine.

Such an aromaiic acid with the hydroxy group
on the side chain is, for instance, mandelic acid.

30 This acid is recommended for the treatment of
infections of the urinary tract, but to accom-
plish satisfactory results it is necessary to ad-
minister not less than 12 gms. daily. Besides
this large dose it is found to be necessary to

3% administer simultaneously & large amount of
ammonium chloride or other acidifying agents to
lower the pH of the urine. The gastric disturb-
ance caused by this treatment makes its use very
undesirable.

40 1¢ is known that the bactericidal action of ali-
phatic acids is increased withh the number of the
carbon atoms in it. We have found that similar
conditions exist when the length of the side chain

_ is increased in aromatic acids.

Another well known urinary antiseptic is hexa-
methylenetetramine, hereafter called shortly,
methenamine., Methenamine itself is a valuabls
urinary antiseptic because it liberates formalde-
o hyde in the zacid or acidified medium of the

urinary tract.

An object of this inventicn is to combine
methenamine with arcmatic acids in such a form
that they will be eliminated unchanged through

55 the urinary tract, where the acid, combined with

T

(Cl. 260-—501)

the methenamine, wiil liberate formealdehyde and
s0 exert combined antiseptic action.

Ancther object of this invention is to prepare
compounds which will produce satisfactory ther-
apeubic results, if administered in relatively small
quantities.

A further object of this invention is to increase
thie bactericidal action of side chain aromatic
acids by combining them with methenamine.

Further objects will be seen from the specifi-
cation.

We have found that aromatic acids combined
with methenaniine exert bactericidal action
whether the side chain is saturated or unsatu-
rated, and whether a hydroxyl group is attached
to it or not.

Methenamine itself shows very little bacteri-
cidal acticn when tested in vitro, by the agar
plate method. When & salt of methenamine is
made with side chain crganic acids, the bacteri-
cidal action increases considerably when tested
by the same method. The increase of bacteri-
cidal action seems to be depending, to a certain
extent, on the length of the side chain, and for
practical purpeses a chain consisting of not less
than two and not more than six carbon atoms
is preferred.

These salts of methenamine with side chain
aromatic acids are prepared by dissolving equi-
molecular quantities of methenamine and the
acid in non-aqueous solvents, such as absolute
alcohols, acetone, chlorinated hydrocarbons, etc.,
refluxing the solutions from five (B) minutes to
one~half an hour, depending on the gquantities,
cooling the solution and colliecting the crystals on
a filier. They form white .crystailine products
which can he purified by reecrystallizing from
suitable solvents. As methenamine is monobasic
it combines with cne molecule of the aromatic
acid used.

Example 1

6.8 g. phenylacetic acid and 7.0 grams methen-
amine were dissolved in 40 cc. dry methanol,
filtered and concentrated on the steam bath until
the solution. became saturated. After cooling
the crystals were collected on a filter, washed
and recrystallized out of chloroform, and dried
at room temperature. The white crystalline
plates have no definite melting point. They
soften to a viscous gummy substance at about
80 to 90° C.

The formula of the new product is

C6H12N4.CSH5—CH2—COOH
methenamine phenylacetate.
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Example 2

5 grams hydrocinnamic (phenylpropionic)
acid and 4.67 grams methenamine were dissolved
in 30 cc. hot chloroform and refluxed for five
minutes. The solution was filtered and concen-
trated on the steam bath until beginning of
crystallization. After cooling on ice the crystals
are collected, washed and recrystallized from
chlorofrom. 'The melting point of the crystalline
plates is 124-125° C.

The formula of the new compound is

C6H12N4.CsHs—CHa—CH—COOH
methenamine g phenyl propionate.
Example 3

7 grams methenamine are dissolved in 50 cc.
chloroform. To this solution, while heated on
a steam bath 8.2 grams v phenylbutyric acid are
added and the mixture is stirred until all the
acid is dissolved. 'The solution is then filtered
and the filtrate concentrated until crystal forma-
tion. After cooling the crystals are collected,
washed and recrystallized out of chloroform or
benzene. The crystalline plates begin to char
at 205° C., but do not melt when heated as high
as 250° C.

The formula of the new compound is:

CsH12N4.CeHs5—CH>—CH:—CH—COOH
methenamine v phenylbutyrate.
Ezxample 4

74 grams cinnamic (phenyl acrylic) acid and
7.1 grams methenamine are dissolved in 40 cc.
chloroform and beiled for five minutes to obtain
a complete reaction. The solution is filtered and
the chloroform is evaporated until crystals begin
to appear. After cooling, the crystals are collect-
ed, washed and recrystallized out of chloroform
or benzene. The melting point of the crystalline
plates is 133 to 134° C.

The formula of the new compound is:

CsH12N4.CsHs—CH=—CH—COOH
methenamine cinnamate.
Example 5

4.2 grams g oxyhydrocinnamic (8 oxy 8 phenyl
propionic) acid and 3.5 grams methenamine were
dissolved in 25 cc. hot chloroform. The solution
was filtered and concentrated to a small volume
on the steam bath. After cooling on ice the crys-
tals are collected, washed and recrystallized out
of chloroform. The crystalline plates begin to
soften at 115 to 120° C., and the melting point is
141 to 143° C.

The formula of the new compound is:

CeH12N¢.Cs HsCH (OH) —CH:—COOH

methenamine g oxy-g-phenyl propionate.

The products described in the above examples
are of similar character. They all form white
crystalline plates, soluble in water, alcohol, chlo-
roform, benzene, insoluble in ligroin.

The new compounds show a decided bacteri-
cidal action against cocci and bacilli, which is
considerably higher than either of its components
alone.

The preferred compound, methenamine phenyl-
propionate, when tested by the agar plate meth-

v
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od will show a bactericidal action of 1:3000
against B. coli and Staphylococcus aureus. The
compounds described are non-toxic and are well
tolerated by experimental animals and are valua-
able as therapeutic agents.

‘We have described our invention in detail and
with respect to preferred forms, as many widely
different embodiments of this invention may be
made without departing from the spirit and scope
therein. We do not intend to limit ourselves to
the specific embodiments herein set forth, except
as indicated in the claims.

What we claim is:

1. As a new medicinal product, the compound
obtained by reacting methenamine with an aro-
matic acid of the formula: ARCOOH where A is
an aromatic radical and R is a member of the
class consisting of saturated aliphatic hydrocar-
bon radicals, unsaturated aliphatic hydrocarbon
radicals and hydroxy-substituted aliphatic hy-
drocarbon radicals.

2. As a new medicinal product, the compound
obtained by reacting methenamine with an aro-
matic acid of the formula: ARCOOH where A is
an aromatic radical and R is a saturated aliphatic
hydrocarbon radical.

3. As a new medicinal product, the compound
obtained by reacting methenamine with an aro-
matic acid of the formula: ARCOOH where A is
an aromatic radical and R is an unsaturated ali-
phatic hydrocarbon radical.

4. As a new medicinal product, the compound
obtained by reacting methenamine with an aro-
matic acid of the formula ARCOOH where A is
an aromatic radical and R is a hydroxy-substi-
tuted aliphatic hydrocarbon radical.

5. As a new medicinal product, methenamine
phenyl propionate, a white crystalline compound
obtained by reacting methenamine and phenyl-
propionic acid in a non-agueous organic solvent.

6. As a new medicinal product, methenamine
cinnamate, a white crystalline product obtained
by reacting methenamine and cinnamic acid in
a noh-aqueous organic solvent.

7. As a new medicinal product, methenamine
phenyl hydroxy propionate, obtained by reacting
methenamine with oxyphenyl propionic acid in a
non-aqueous solvent.

8. As a new medicinal product an aromatic
acid salt of methenamine of the following general
formula:

CeHpNLHOO c—(c,.H,n)—@

where 7 is less than 7.

9. As a new medicinal product, an aromatic
acid salt of methenamine of the following general
formula:

CrHy N, HO 0 C—(C uHen—z)O

where 7 is less than 7.

10. As a new medicinal product -an aromatic
acid salt of methenamine of the following general
formula:

CiHuN+HOO C—(C,.Hm—:OH)—Q

where 7 is less than 7.
MONROE D, EDELMAN.
EDMOND T. TISZA.
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