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COMPOUNDS FOR THE TREATMENT OF URINARY INCCNTINEMNCE

ABSTRACT

The invention concerns compounds having the formula I

An\\Rl 32
& (CHy) —CON—(CHp) —R3 (1)
Ar

wherein Ar is a phenyl or benzyl group which is optionally
substituted with hydroxy or alkoxy;

R1 is hydrogen, lower alkyl, lower alkoxy, hydroxy;

R2 is hydrogen, lower alkyl;

R3 15 NR¥RS, wherein

RY and RS which can be the same or different, are lower al-
kyl, or wherein R4 and R5' when taken together, form a ring
with the nitrogen atom, whereby said ring optionally is sub-
stituted with lower alkyl;

n 1s 0 or 1;

m is 2 or 3 and

their salts with physiologically acceptable acids and when
the compounds can be in form of optical isomers, the racemic

mixture and the individual isomers, for the treatment of dis-
orders of the urinary bladder.



10

15

20

25

30

35

:zﬂojq

COMPOUNDS FOR THE TREATMENT OF URINARY INCONTINENCE

The present 1nvent16n concerns compounds being of potential
use for the treatment of urinary incontinence. Specifically
the invention concerns compounds which may be used for the
treatment of disorders of the urinary bladder related to
changes in the function of the urinary bladder smooth muscle
or its sensory and motor innervation.

Two compounds, Terodiline, (N-t-butyl-3,3-diphenyl-1-methyl-
propytamine) and Oxybutynine, (2-cyclohexyl-2-hydroxy-2-phe-
nylacetic acid 4-(diethylamino)-2-butynyl ester) are clinical-
1y used today for the treatment of urinary incontinence,
specifically urge incontinence. Both these compounds are
anticholinergic and in addition to their ability to relax
the urinary bladder smooth muscle and retain urine they have
the other classical anticholinergic properties resulting in
e.g. an increase of the heart rate by blocking the vagus
nerve (tachycardia), inhibition of the salivary and broncial
secretion, inhibition of the accomodation of the eye etc. As
the main actions of all members of anticholinergic or anti-
muscarinic drugs are qualitatively similar to those of the
best known member, atropine, the terms atropinic and atro-
pine-like are also appropriately used.

The US patent 2 009 144 discloses a group of compounds which
are said to have valuable therapeutic properties and
"approximate atropine in value". The form "approximate atro-
pine in value" is not further explained and it is therefore
reasonable to believe that this group of compounds should be
used for the treatment of the same disorders as atropine,
j.e. for the treatment of spastic contractile states of the
gastrointestinal channel, of ulcus duodeni, hypersecretion,
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hyperhidrosis, bradycardia and Parkinsonism. However, to the
best of our knowledge no one has suggested the compounds ac-
cording to this patent would be of any use for the treatment
of urinary bladder disorders. This is true also for the com-
pounds disclosed in the French patent applications 2333501,
2340724 and 2421891.

The French patent application 2 333 501 discloses a group of
compounds, which are stated to have anticonvulsive and anti-
aggressive properties. In the French patent application

2 340 724 a group of compounds having anti-arrythmic proper-
ties are disclosed, whereas the French patent application

2 421 891 discloses a group of compounds which are stated to
be useful for respiratory disorders.

The present invention concerns compounds, some of which are
new, for the treatment of disorders of the urinary bladder.
Specifically the invention concerns compounds which essenti-
ally selectively influences the urinary bladder and have a
minimum of other anticholinergic side effects. It has been
found that the compounds according to the invention has es-
sentially no effects on the heart function, the salivation
or accomodation of the eye. The compounds according to the
present invention can be characterized by the following
general formula I

AR B
C—(CHp) y—CON—(CHa )RS (1)
Ar

wherein Ar is a phenyl or benzyl group which is optionally
substituted with hydroxy or atkoxy;

2301
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R} is hydrogen, lower alkyl, lower alkoxy, hydroxy;

RZ  is hydrogen, lower alkyl;

R3 is NR“RS. wherein

R4 and R5 which can be the same or different, are lower al-
kyl, or wherein R4 and R5, when taken together, form a ring
with the nitrogen atom, whereby said ring optionally is sub-
stituted with lower alkyl;

n is 0 or 1;
m is 2 or 3 and

their salts with physiologically acceptable acids and when
the compounds can be in form of optical isomers, the racemic
mixture and the individual isomers.

It 1s understood that as used herein the term "lower" in
“lower alkyl" or "lower alkoxy" means alkyl having 1-4 atoms
inclusive. It s preferred that Rl s hydrogen, hydroxy or
methyl and that R2 is hydrogen or methyl. As regards rR% and
R5 it is preferred that at least one of these substituents
is a branched alkyl, such as isopropyl, isobutyl, sek-butyl
or tert-butyl. It is preferred that Ar is nonsubstituted
phenyl, n is 0 and R4 and R5 when forming a ring together
with the nitrogen atom, form a piperidine ring, which
optionally is substituted with methyl groups.

The compounds of formula I can form salts with physiologi-
cally acceptable acids, organic and inorganic, and the in-
vention comprises the free bases as well as the salts
thereof. Examples of acid addition salts include the hydro-
chloride, hydrobromide, hydrogen fumarate, methanesulfonate
and the like.

el
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The following compounds are specifically preferred:

N-methy1-N-[3-(N-tert-butyl-N-methytamino)-propyl]-2,2-di-
phenyl-acetamide.
N-methy1-N-(3-diisopropylaminopropyl)-2,2-diphenylaceta-
mide.
N-methyl-N-(2-diisopropylaminoethyl)-2,2-diphenylacetamide.
N-methy1-N-(3-diethylaminopropyl)-2,2-diphenylacetamide.
N-methy1-N-(3-diisopropylaminopropyl)-2,2-diphenyl-2-hydroxy-
acetamide
N-methyl-3-(2,6-dimethyl-piperidinopropyl)-2,2-diphenylace-
tamide.
N-methyl1-N-(3-dimethylaminopropyl)-2,2-diphenylacetamide.
N-methyl-2-(2,2,6,6,-tetramethylpiperidinoethyl)-2,2-diphenyl-
acetamide
N-methyl-N-(3-di-sek-butylaminopropyl)-2,2-diphenylacetamide.
N-(2-diisopropylaminoethyl)-2,2-diphenylacetamide.
N-methy1-N-(2-diisopropylaminoethyl)-2-methyl-2,2-diphenyl-
acetamide.

Within the scope of the present invention are also new com-
pounds having the same properties as the compounds of the ge-
neral formula I and which can be defined by the following
general formula II

C—(CHy) —CON—(CHy)  —R® (11)

Ar

wherein Ar ts a phenyl or benzyl group which is optionally
substituted with hydroxy or alkoxy;

R1 is hydrogen, lower alkyl, lower alkoxy, hydroxy;
RZ

is hydrogen, lower alkyl;

RE 15 NR7RB wherein
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R7 and R8 which can be the same or different, are lower al-
kyl, whereby at least one alkyl group is branched and the to-
tal number of carbon atoms in R7 and R8 is at least 4;

n is 0 or 1;
m 1s 2 or 3 and

as well as their salts with physiologically acceptable acids
and, when the compounds can be in the form of optical iso-
mers, the racemic mixture and the individual enantiomers.

The compounds according to the invention can be prepared ac-
cording to conventional methods. These methods include the
reaction of carboxylic acids or reactive derivatives thereof
such as halides, anhydrides or lactones with amino compounds
such as amino alcohols, amino alkyl halides, secondary ami-
nes, primary amines or amino nitriles. The starting materi-
als are mostly commercially available or can be prepared by
methods known from the literature.

Specifically the compounds according to the invention can be
prepared according to the following methods:

a) a compound of the general formula III,

Ar,C(R1) (CHp) nCO-p (111)

wherein Ar, Rl and n are as previously defined and p is
OH, is reacted with with an amine having the general
formula
2 3
HN(R®) (CHp) R

wherein Rz, m and R3 are as previously defined; to form
a compound of the general formula I

ol
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ZENL
a compound of the general formula IV,
Ar,C(R!) (CHy) ,CO-q (1v)

wherein Ar, Rl and n are as previously defined and q is
a carbonyl activating group such as chloro, bromo, an-
hydride, unsymmetrical anhydride, derivatives formed
with cartodiimides, carbonyldiimidazoles, acetoxyacety-
lene, lactones and alkyl-, arylesters; is reacted with
with an amine having the general formula

HN(R?) (CH,) R3

wherein Rz, m and R3 are as previously defined, to form
a compound of the general formula I

a compound of the general formula V
Ar,C(RY) (CHy) (CON(R,) (CHy ) =T (V)

wherein Ar, Rl, n, Rp and m are as previously defined
and r is p-toluenesulfonyloxy, benzenesulfonyloxy,
methanesul fonyloxy, chloro and bromo; is reacted with
an amine having the general formula

HNRARS

wherein R and R® are as previously defined; to form a
compound of the general formula I and

a compound of the general formula VI
Ar,C(R1) (CHy) LCON(R,H (V1)

wherein Ar, Rl, n and Rz are as previously defined; is

reacted with s-(CHZ)mNR“R5 wherein m, R and R® are as

previously defined and s 1s p-toluensulfonyloxy, benze-
nesulfonyloxy, methanesulfonyloxy, chloro and bromo, to
form a compound of the general formula I
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The present invention also concerns a method for the treat-
ment of disorders of the urinary bladder related to altera-
tions in the function of the urinary bladder smooth muscle
or its sensory or motor inervation in human or non-human
mammals, which method comprises administering an effective,
non-toxic amount of a compound having the general formula I
or a pharmaceutically acceptable salt thereof, to human or
non-human mammals in need of such treatment.

The compounds according to this invention may be administer-
ed by way of oral, sub-lingual, transdermal, rectal, paren-

teral, intravesical, inhalation, insufflation or intranasal

routes, being usually employed in the form of a pharmaceuti-
cal composition. Such compositions are prepared in a manner

well-known in the pharmaceutical art and comprise the active
compound associated with a pharmaceutically acceptable car-

rier,

The compositions are preferably formulated in a unit dosage
form, each dosage containing from about 0.05 to about 500
mg, more usually about 5 to about 300 mg of the active in-
gredient. The term "unit dosage form" refers to physically
discrete units suitable as unitary dosages for human sub-
jects and other mammals, each unit containing a predetermi-
ned quantity of the active compound calculated to produce
the desired therapeutic effect, in association with the re-
quired pharmaceutical carrier.

The compounds according to the invention are effective over
a wide dosage range. For example, dosages per day will nor-
mally fall within the range of about 0.001 to about 50 mg/kg
of body weight. In the treatment of adult humans, the range
of about 0.002 to about 10 mg/kg in single or divided doses,
is preferred. The compounds according to the invention are
also expected to be effective by instillation in the urinary
bladder in doses of 0.0005 to 1 mg/kg. However, it will be
understood that the amount of the active compound actually
administered will be determined by a physician, in the light

24¢14
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of the relevant circumstances including the condition to be
treated, the chosen route of administration, the age,

weight, and response of the individual patient, and the se-
verity of the patient's symptoms, and therefore the above do-
sage ranges are not intended to 1imit the scope of the
invention in any way. As used herein the terms "pharmaceuti-
cal compositions” and "pharmaceutically acceptable" include
compositions and ingredients for both human and veterinary
use.

The present invention also comprises a pharmaceutical compo-
sition for the use in the treatment of urinary disorders of
the type mentioned above, which comprises an effective
amount of the active compound having the general formula 11
or a pharmaceutically acceptable salt or hydrate thereof
and a pharmaceutically acceptable carrier. Such compositi-
ons may be prepared in the manner as described hereinbefore.

The following examples are intended to illustrate but not to
1imit the scope of the invention, although the compounds na-
med are of particular interest for our intended purposes.

The structures of the compounds found in Examples 1-12 are
confirmed by NMR and elementary analysis. The NMR data are
recorded using a Bruker AC 250. Melting points are determin-
ed with a Mettler FP-apparatus.

Example 1

N-(Z-d11sopr0py1am1noethy)-)-2,3-d1phenyl—prop1onam1de
hydrochloride.

To a solution of 154.2 g (1,1 mole) of hexamethylenetetra-
mine in 600 ml of chloroform at reflux, was added dropwise a
solution of 200.2 g (1,0 mole) of N,N-diisopropylaminoethyl
chloride hydrochloride, previously converted to the base-
form. After about 10 minutes crystais were formed. The mix-
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ture was refluxed for 2 h, cooled in an icebath, filtered
and the crystals were collected and dried. The crystalline
hexamethylenetetramine complex was added to 600 ml ethanol.
Concentrated hydrochloric acid was added to pH 2. The solu-
tion was heated at about 60°C for 1 hour. The remaining so-
Jution was evaporated to dryness and extracted with ethanol.
The ethanol was evaporated to dryness and the product was
converted to the baseform with dilute sodium hydroxide and
extracted with ether. The ether was evaporated and the re-
maining ofl was distilled. Boiling point 96°C/8 mm Hg.

Yield 106.4 g (74%) of 2-N,N-diisopropylaminoethylamine.

4.9 g (20 mmole) of 2,3-diphenyipropionyl chloride were
dissolved in 25 ml of methylene chloride and added dropwise
to a solution of 8.7 g (40 mmole) of the above described
N,N-diisopropylaminoethylamine. The mixture was stirred at
20°C for 12 hours and washed with dilute hydrochloric acid
to remove excess of amine. The methylene chloride layer was
evaporated and the residue was crystallised from dioxane/
ether.

Yield 6.2 g (B0%) of N-(2-diisopropylaminoethyl-)-2,3-di-
phenyl-propionamide hydrochloride. Melting point 130°C.

Example 2

N—(2-d11sopropy1am1noethyl)—Z-methoxy-z,2-d1phenylacetam1de
hydrochloride.

5.7 g (25 mmole) of bensilic acid were refluxed with 150 ml
thionyl chioride until the evolution of hydrogen chloride
ceased (about 2 hours). The solution was evaporated to
dryness at 60°C. The residue was treated with hexane and a
small amount of unreacted product was filtered. The hexane
solution was evaporated and the remaining oil was distilled
under reduced pressure. Boiling point 157-60°C/8 rm Hg.
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58 g (0.4 mole) of the above described aminoalcohol was dis-
solved in 250 ml of methylene chloride and slowly added to 2
solution of 53.5 g (0.45 mole) of thionyl chloride in 150 m
of methylene chloride. The solution was agitated for 2 hours
until no more gases were evolved. After evaporation to dry-

ness the product was crystallised from ethyl acetate.

Yield 72 g (90%) of 2-(N.N-d11sopropylam1no)—ethylchloride
hydrochloride. Melting point 135°C.

60 g (0.3 mole) of the above described halide was dissolved
in 100 m! of ethanol and added to 200 ml of a 33% solution
of methylamine in ethanol at a temperature below 40°C. The
solution was evaporated and the residue was shaken between
dilute sodium hydroxide and ether. The ether extract was
evaporated whereby the excess of methylamine was removed.
The remaining oil was distilled. Boiling point 78-82°C/

8 mmHg.

Yield 41 g (86%) of 2-(N,N-d11sopropy1am1noethyl)-methylam1ne.

To a solution of 1.6 g (10 mmole) of the above described
N.N—di1sopropylam1noethy1-methylamine and 4.0 g (40 mmole)
of triethylamine in 10 ml dry ether a sotution of 2.5 g (11
mmole) 2,2-diphenylacetylchloride in 10 m1 of dry ether was
dropwise added. The mixture was stirred at 20°C for 8 hours.
Dilute hydrochloric acid was added and the mixture was sha-
ken vigorously. The water solution was separated, made alka-
1ine with dilute sodium hydroxide and extracted with
methylene chloride. The collected organic extracts were sha-
ken with dilute hydrochloric acid and the solution was dried
over sodium sulfate. The methylene chloride was evaporated
and the residue was crystallised from a mixture of dioxane
and ether.

Yield 3.7 g (95%) of N—methyl-N-(Z—di1sopropylam1noethy1-)-
2,2-diphenylacetamide hydrochloride. Meiting point 147.5°C.
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Example 4

N-methy1-N-(3-diisopropylaminopropyl)-2,2 diphenylacetamide.

61 g (0,64 mole) of 3-chloropropanol and 140 g (1.4 moles)
of diisopropylamine were heated in an autoclave for 20
hours at 150°C. The reaction mixture was filtered and the
filtrate was distilled. Boiling point 97-99°C/19 mmHg.

Yieid 85 g (BO%) of 3, (N,N-ditsopropylamino)-propanol.

To 85 g (0,53 mole) of the above described aminoalcohol 1n
200 m! of methylene chloride were added while cooling at 0°c
119 g (1,0 mole) of thionyl chloride. The mixture was then
refluxed for one hour. Methylene chloride and an excess of
thiony) chloride was removed in vacuo. The resulting oi)

was treated with ether and crystallised. The crystals were
washed with 25 m1 of acetone and dried.

Yield 93 g (85%) of 3-diisopropylaminopropyl chloride hydro-
chioride. Melting point 112°C.

To a solution of 50 g (1.5 moles) of methylamine in 100 ml
ethano! in an autoclave, were slowly added 54 g (0.24 mole)

_of the above described aminopropyl chloride. The mixture

was heated for 5 hours at 100°C. After cooling the mixture
was made acidic with dilute hydrochloric acid and the
ethanol was evaporated. The residue was made alkaline and
extracted with methylene chloride. The solvent was evaporat-
ed and the residue was distilled. Boiling point 85°C/12
mmHg.

Yield 30 g (70%) of 3-(N,N-d1isopropylamino)-1-methylamino-
propan.

2901
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To a solution of 3.5 g (20 mmole) of the above described
diamine in 20 ml of methylene chloride was slowly added

4.6 g (20 mmole) of 2,2- diphenylacety] chloride. The mixtu-
re was stirred for 12 hours at 20°C. The methylene chloride
was distilled and the residue was dissolved in dilute hyd-
rochloric acid and washed with ether, The acidic solution
was made alkaline with dilute sodium hydroxide and extrac-
ted with ether. The ether was evaporated to dryness at 50°C
to remove all moisture. The product was isolated as an oil.

Yield 3.2 g (44%) of N-methy\-N-(S-di1sopropylam1nopropyl—)-
2,2-diphenylacetamide.

Example 5

N-(2-d11sopropylam1noethy1)-2,2-d1pheny1-2—hydroxy-acetam1de
hydrochloride.

10 g (38 mmole) of 2-chloro-2,2-diphenylacetyl chloride

were slowly added to a chilled solution of 7.6 ml 5M sodium
hydroxide (38 mmole) and 5.3 g (38 mmole) of diisopropylami-
noethylamine in 50 m1 of methylene chloride. The temperature
was kept at D°C with good agitation. The mixture was stirred

for 1 h. The water solution was discarded and the organic

layer was washed with water and dried over anhydrous sodium
sulfate. The solution was evaporated to dryness and the re-
maining otl solidified. The product was dissolved in 2M hyd-
rochloric acid and heated for 10 min on a steambath to
hydrolyze the 2-chloro to a hydroxyl group. The solution was
chilled to room temperature and was extracted with methyle-
ne chloride. The methylene chloride solution was evaporated
and the product was crystallised from warm acetone.

Yield 8.3 g (56%) of N-(2—d11sopropylaminoethyl)-2,2-d1pheny1-

2-hydroxy-acetamide hydrochloride. Melting point 178°C.

ol
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el
Example 6

N-(3-d11sopropy1am1nopropyl)-2.2-d1phenylacetam1de hydro-
chloride.

200 g (1 mole) of diisopropylaminoethyl chloride, hydrochlo-
ride, were dissolved in 1 litre of water and neutralized by
the addition of sodium hydroxide 5M to pH 8.49 g (1 mole)

of sodium cyanide were added and the solution was agitated
for 24 hours. The product separated as an oil which was col-
lected, dried and distilled. Boiling point 102°C/12 mmHg.

Yield 143 g (93%) of 3-(N,N-d11sopropylam1no)prop10n1tr1le.

98 g (0.62 moles) of the above described nitrile were dis-
solved in 750 m! of ethanol containing 50 ml of concentrated
aqueous ammonia and 7 g of Rhodium on aluminium oxide cata-
lyst. The mixture was hydrogenated at 6 bar pressure for 20
hours. The catalyst was separated by fil1tration and the so-
tution was evaporated at 40°C. The remaining oil was distil-
led. Boiling point 70°C/8 mmHg.

Yield 60 g (60%) of 3-(N,N-d11sopropylam1no)-propylam1ne.

6.9 g (30 mmoles) of 2,2-diphenylacetyl chioride in 50 ml
methylene chloride was slowly added at 0°C to a solution of
9.2 g (60 mmoles) of the above described diamine in 50 ml

of methylene chloride. The solution was agitated for 8

hours at 20°C and evaporated to dryness. The residue was
dissolved in 25 m1 of 2M hydrochloric acid. The solution was
washed with ether and then extracted three times with
methylene chloride and evaporated. The product was crystal-
1ised from butanone.

Yield 5.7 g (50%) of N-(3—d11sopropylam1nopropyl)- 2,2~
diphenylacetamide hydrochloride. Melting point 182°C.
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Example 7

N-methy1-N-[3-(N-methyl-N-tert-butyl-amino)-propyl1]}-2,2-
diphenylacetamide hydrochloride.

To a solution of 4.0 g (25 mmole) of 1-(N-methyl-N-tert-
butylamino)-3-methylaminopropane (prepared according to
Example 5) in 50 ml of dry acetone containing 4.8 g (35
mmole) of potassium carbonate dried at 110°C, were added 5.8
g (25 mmole) of 2,2-diphenylacetyl chloride at 0°C. The mix-
ture was stirred for 0.5 hour and then refluxed for 3
hours. The inorganic salts were filtered and the solutfon
was evaporated. The remaining oil was dissolved fn 5M hyd-
rochlioric acid and washed with ether. The acidic water solu-
tion was extracted with methylene chloride and evaporated.
The remaining oil was crystallised from acetone/ether.

Yield 8.3 g (85%) of N-methyl-N-[3-(N-methyl-N-tert-butyl-
amino-)-propyl-]-2,2-diphenylacetamide hydrochloride.
Melting point 170°C.

Example 8

N-(2-d1isopropylaminoethyl)-2-phenyl-2-(2-hydroxyphenyl)-
acetamide hydrochloride.

40 g of mandelic acid (263 mmole) and 28 g of phenol

(300 mmole) in 60 ml of 70% sulfuric acid were heated for 20
min on a steam bath. The solution was poured into cold water
and extracted with ether. The ether solution was washed with
dilute sodium hydroxide, dried and evaporated to dryness.

" The product was recrystallised twice from ethanol.

Yield 23.2 g (42%) of 3-phenyl-2[3H]-benzfuranone.

2301



10

15

20

25

30

35

16 (23)

To a solution of 3.2 g (15 mmole) 2-(N,N-di1sopropylamino)-
ethylamin in 25 ml of hydrochloric acid were added 4.2 g (20
mmole) of the above described tactone in 25 m1 of chloro-

form. The mixture was stirred for 20 hours at room tempera-

ture. The solution was evaporated and the residue was
crystallised from butanone.

Yield 5.7 g (94%) of N-(Z—di1sppropylam1noethy1-)-z-phenyl-z-
(z-hydroxyphenyl)-acetamide hydrochloride. Melting point
181°c.

Example 9
N-Z-(l-p1per1d1nyl)-ethy1-3.3-d1pheny1-propionam1de.

To a solution of 2.56 g (20 mmole) N-(2-aminoethyl)-
piperidine in 30 ml dioxane were, at room temperature, added
a solution of 4.95 g of 3,3-diphenylpropionyl chloride (20
mmole) in 20 ml of dioxane. The mixture was stirred at 20
for 8 hours and the dioxane was distilled. The residue was
dissolved in 50 m1 of methylene chloride. The discoloured
solution was treated with 10 g of aluminia, shaken and
fi1tered. The filtrate was evaporated and the residue was
crystallised from a mixture of ethy! acetate/hexane.

Yield 4.8 g (71%) of N-2-(1-piperidino-)-ethyl-3,3-
diphenylpropionamide. Melting point 940c.

Example 10

Alternatively the compound N-(Z-d11sopropy1am1noetyl)-2,2-
diphenylacetamide can be prepared acording to the following
methods a) or b).

¢9701?
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21 g (0.1 mole) of diphenylacetamide and 4 g (0.1 mole)
of sodium amide were refluxed in 250 ml of toluene for 6
hours under nitrogen, 16.3 g (0.1 mole) of N,N-diisopro-
pylaminoethyichloride was slowly added to the mixture
and the whole was further heated over night.

The chilled reaction mixture was extracted with dilute
hydrochloric acid. The aquoues solution was made alkali-
ne with dilute sodium hydroxide and extracted with met-
hylene chloride. The product was purified on HPLC using
silica gel and hexan:ether 1:5 as eluent. After precipi-
tation of the compound with hydrogen chloride in ether,
the hydrochloride was crystillised from butanone.

Yield 14.9 g of (30%) N-(2-diisopropylaminoetyl)-2,2-
diphenylacetamide. Melting point 182°C.

31.8 g (0.15 mole) of diphenylacetic acid and 19.6 g
(0.12 mole) of N-(2-diisopropyl)aminoethylamine was heat-
ed at 150°C for 16 hours and water was distilled off
continuously. The reaction mixture was allowed to cool,
dissolved in a mixture of 100 ml of methylene chloride
and 200 m! of 1 M sodium hydroxide under vigorous
stirring. The methylene chloride layer was washed with 2
x 50 m1 of water and shaken with hydrochloric acid. The
fon pair solution was dried over sodium sulphate. The
methylene chloride was evaporated and the residue was
crystallised from butanone.

Yield 30.5 g (68%) of N-(2-diisopropylaminoethyl)-2,2-
diphenylacetamide. Melting point 182°C.

Example 11

N-(2-hydroxyethy1)-N-methy1-2,2-diphenylacetamide.

J90)y
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To a mixture of 9 g (0.12 mole) of N-methylaminoethanol and
17 g (0.12 mole) of potassium carbonate in 100 ml of acetone
was added 25 g (0.11 mole) 2,2-diphenylacetylichloride. The
mixture was stirred for 0.5 hours and then refluxed for 3
hours. The mixture was cooled and filtered. The salt was
extracted with 3 x 125 ml methylene chloride. The collected
organic extracts were evaporated.

Yield 26 g (88%) of N-(2-hydroxyethyl)-N-methy1-2,2-dipenyl-
acetamide. Melting point 144°C,

N-(2-chloroethyl)-N-methyl1-2,2-diphenylacetamide

To a solution of 26 g (0.1 mole) of N-(2-hydroxyethyl)}-N-
methyl-2,2-diphenylacetamide in 25 ml of methylene chloride
was slowly added 24 g (0.2 mole) of thionyl chloride at 0°c.
The solution was stirred for 0.5 h and warmed at 50°C for 2
hours. The solution was evaporated, the residue was dissolv-
ed in 25 ml of toluene and the solution was evaporated. The
residue was washed with hexane and used without further pu-
rification.

15 g (0.05 mole) of N-(2-chloroethyl)-N-methyl-2,2-diphenyl-
acetamide together with 50 m1 of ethanol and 15 g (0.15
mole) of difsopropylamine {s heated in a pressure vessel at
120°C for 48 hours. After cooling the extess of amine was
evaporated. The residue was shaken with a mixture of ether
and dilute hydrochloric acid. The water solution was separa-
ted, made atkaline with dilute sodium hydroxide and extrac-
ted with methylene chloride. The methylene chloride solution
was shaken with dilute hydrochloric acid and the ion pair
solution was dried over sodium sulfate. The methylene chlo-
ride was evaporated and the residue was crystaliised from a
mixture of dioxane and ether.

Yield 9.4 g (48%) of N-methyl-N-(2-diisopropylaminoethyi-)-
2,2-diphenylacetamide hydrochloride. Melting point 147.5°C.

970
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same way the following compounds were
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1-(2,2,6,6-te-
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Example A

Preparation of tablets

Ingredients mg/tablet

1. Compound according 2.0
to the invention

2. Cellulose 57,0
microcrystalline

3. Calcium hydrogen 15,0
phosphate

4, Sodium starch 5,0
glycolate

5. Silicon dioxide, 0,25
colloidal

6. Magnesium 0,75
stearate

80.0 mg

The compound 1 according to the invention is mixed with ingre-
dients 2, 3, 4 and 5 for about 10 minutes. The magnesium stearate
{s then added, the resultant mixture being mixed for about 5 mi-
nutes and then compressed into tablet form with or without
filmcoating.

.Examgle B

Preparation of capsules

Ingredients mg/capsule_
1. Compound according 2
to the invention
2. Lactose 186
3. Corn starch 20
4. Talc 15
5. Magnesium 2
stearate

225 mg
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The compound 1 according to the invention is mixed with in-
gredients 2 and 3 and then milled. The resulting mixture is
then mixed with ingredients 4 and 5 and then filled into
capsules of appropriate size.

As stated above the compounds according to this invention
have an inhibiting action on the contractile state of the
urinary bladder, revealed by their ability to inhibit cont-
ractile effects on the urinary bladder.

These properties indicate that the compounds according to
this tnvention are of potential use in the treatment of dis-
orders of the urinary bladder, such as hyperreflexia, urgen-
cy, urge incontinence, unstable detrusor, hyperactive
detrusor, enuresis, cystitis and detrusor-sphincter dyssy-
nergia. The following experiments {llustrate the pharmacolo-
gical effect of the compounds.

A large number of compounds according to this invention has
been tested on the inhibitory effect on electrically sti-
mulated urinary bladder strips. The effects of some of the
more interesting compounds are presented in Table 1. This
table also includes effects of the commersially available
drugs atropine, terodiline and oxybutynin. The effects on
the bladder have been compared with possible effects on
other organs (Table 1). The results clearly show that the
compounds included in the invention are more selective for
the urinary bladder than for some other organ systems,
especially the salivary glands.

The anticholinergic effect and the inhibitory effect on
electrically induced contractions (of which about 50% 1s
cholinergically mediated) in the urinary bladder were
studied on isolated bladder strips from the rabbit and man.
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Carbachol was used as an agonist and was added to the organ
bath cumulatively. The electrically induced contractions
were submaximal and reproducible for a long time period.
The methods are described in detail by K.-E. Andersson in
Scand. J. Urol. Nephrol., 1984, Suppl. 87, 13-20.

The effects of the compounds on the isolated, rabbit portal
vein, which has been used as a reference blood vessel, were
studied on electrically induced, submaximal contractions.
The method 1s described in detail by M.E. Holman et al. in
J. Physiol., 1968, 166, 111-132.

The effects on heart were investigated by using isolated,
rabbit papillary muscles, which were electrically stimulated
at a submaximum frequency. The contraction amplitude was re-
corded. The method is described in detail and modified for
rabbit by J. G. Dobson et al. in Amer. J. Physiol., 1974, 227,
1452-1457,

For studying the mydriatic effect of the compounds un-
anaesthetized albino mice were used. The substance was

given intravenously in different doses and the pupil diame-
ter was measured by means of a microscope every tenth minute
until the effect disappeared. The method 1s described in

. detail by de Jongh et al. in Arch. Intern. Pharmacodyn.,
' 1955, 103, 100-106.

The human salivary glands were obtained from patients
undergoing operation for treatment of cancer in these glands.
As the radioligand by which the muscarinic receptors were
labelled, QNB was used. The method 1s described in detail

by S. Batra et al. in Psychopharmacology, 1986, 90, 1-4.

aFoy
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CLAIMS

1. Compounds having the general farmula II

Ar. Rl R2
. | 6
C——(CHy) y—CON—(CHy ) R
Ar

wherein Ar is phenyl group which is optionally
substituted with hydroxy
1
R is hydrogen, lower alkyl, lower alkoxy, hydroxy:
2
R is hydrogen, lower alkyl;

6 7 8
R is NR R wherein

7 a
R and R which can he the same or different, are
lower alkyl, whereby at least one alkyl group is
7
branched and the total number of carbon atoms in R

8
and R is at Jeast 6;

n is 0 or 1;

m is 2 or 3 and

their salts wilh physiolegically acceptable acids
and, when the compounds can be in the form of optical
isomers. the racemic mixture and the individual -

enantiomers.
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2. Compounds according to claim 1 characterized in
7 8
that R and R are isopropyl.

3. Compounds according to claim 1 characterized in

.

that m i1s 2

4.  Compound according to ¢laim ) which is

N-methyl-N—(3-diisopropylaminoepropy1)-2, 2-dipheny -

acetamide

5. Compound according to claim 1 which is

N-methyl-N-(2-diisopropylamincethyl)-2,6 2—

diphenylacetamicde

6. Compound according to claim 1 which is

N—(2-diisopropylaminoethyl)-2, 2-diphenylacetamide

7. Compound according to claim 1 which is

N-methyl-N-(2~-diisopropylaminoethyl)—-2-methyl

—2-2-diphenylacetamide .

8. A pharmaceutical composition comprising a compound
according to claim 1 together with a pharmaceutically

acceptable carrier.
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9. Method of treating disovders of the urinary
bladder comprising administration of an effeclive

amount. of a compound having the general formmla 1

N Rl RZ

| I

C—(CHz) n—LCON—(CH,) —R3
A

wherein Ar is a phenyl group which is aptionally

substituted with hydroxy

R is hydrogen, loweyr alkyl. lower alkoxy, hydroxy:
R is hydrogen, lower alkyl:

3 4 95
R is NR R

4 5
R and R which can be the same or different., are
4 O
lower alkyl, or wherein R and R when taken
together form a ring with the nitrogen atom, whereby

said ring optionally is substituted with lower alkyl:

n is 0 or 1;

mis 2 or 3 and

their salts with physiologically acceptable acids and
L]

when the compounds can be in form of optical isomers,

the racemic mixture and the individual isomers, to a

person suffering from said disorder
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10, Method according to claim 9 wherein the compound

is

N-methy 1-N-(3-diisopropylaminapraopy1)-2, 2~dipheny -

acetamide
11. Method according to claim Q@ wherein the componnd
is

N-methyl-N-(2-diisopropylaminaethyl) -2, 2-

diphenylacetamide

12. Methad according la claim 9 wherein the compound

is

N-{2-diisopropylaminoethyl) -2, 2-diphenylacetamide

13.  Method according to claim 9 wherein the compound

is

N-methyl-N-(2-diisapropylaminoethyl)-2-methy]

~2-2-diphenylacetamide

Benglt Christer Hans Siogren

Henri Rene Mollberg

Sten Sture Kelfve

Bertil Valdemar Hansen
Inventors
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