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[57] ABSTRACT
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Novel 3,3-diphenylpropylamines of formula (T) wherein
Risignifies hydrogen or methyl, R2, R3and R#indepen-
dently signify hydrogen, methyl, methoxy, hydroxy,
carbamoyl, sulphanoyl or halogen, and X represents a
tertiary amino group -NRS, RS, wherein RS and R6
signify non-aromatic hydrocarbyl groups, which may
be the same or different and which together contain at
least three carbon atoms, and which may form a ring
together with the amine nitrogen, their salts with physi-
ologically acceptable acids and, when the compounds
can be in the form of optical isomers, the racemic mix-
ture and the individual enantiomers, their use as drugs,
especially as anticholinergic agents, their use for pre-
paring an anticholinergic drug, pharmaceutical compo-
sitions containing the novel amines, and methods for
preparing the same.

7 Claims, No Drawings
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3,3-DIPHENYLPROPYLAMINES AND
PHARMACEUTICAL COMPOSITIONS THEREOF

This is a continuation of Ser. No. 07/543,767, filed on
Sep. 24, 1990, now abandoned.

The present invention relates to novel 3,3-diphenyl-
propylamino derivatives, to pharmaceutical composi-
tions containing the same, and to the use of said deriva-
tives for preparing drugs.

Swedish Pat. No. 215 499 discloses certain 3,3
diphenylpropylyamines having an advantageous effect
on the heart and circulation. These pharmacologically
active 3,3-diphenylpropylamines are secondary amines.
Said Swedish patent also discloses certain chemical
intermediates which are tertiary amines carrying aro-
matic substituents on the amine nitrogen. Neither the
end products (secondary amines) nor the intermediates
(tertiary amines) have any hydroxy or methoxy groups
as substituents in the ortho positions of the phenyl rings,
but only meta and para substituents are specifically

- disclosed.

It is known that terodiline, a commercially available
drug having the chemical formula

CHj3 H
| o+
CH—CH;—CH—N
~
C(CH3)3

has anti-cholinergic properties, and is well resorbed in
the body. However, this drug has a very long biological
half-life and it is a multi-effect drug also having other
pharmacological properties such as Ca-antagonist, nor-
adrenaline antagonist and anti-histamine properties as
well as a pronounced effect on the heart.

U.S. Pat. No. 3,446,901, GB-A-1.169.944 and GB-A-
1.169.945 disclose certain 3,3-diphenylpropylamine de-
rivatives and pharmaceutical compositions having anti-
depressant activity, i.a. N,N-dimethyl-3-(2-methoxy-
phenyl)-3-phenylpropylamine, which is considered to
be the closest prior art as regards chemical structure
(see also the comparative tests reported at the end of
this specification). DK-A-111.894 discloses a special
process for preparing certain diphenylalkylamines hav-
ing an effect on the heart and circulation. The specifi-
cally described compounds are primary or secondary
amines, and none of them has any hydroxy or alkoxy
substituent in ortho position of the phenyl rings. C.A.
Vol. 97(1982) 120105n discloses certain N-arylak-
lylisoquinolines which may have a hydroxy substituent
in the ortho position of a phenyl ring. These compounds
have sympatholytic activity and carry aromatic substit-
uents on the nitrogen atom.

It is object of the present invention to provide a novel
class of 3,3-diphenylpropylamines having improved
anti-cholinergic properties, especially in relation to the
effects on these other systems and acute toxicity.

In a first aspect the invention provides novel 3,3-
diphenylpropylamines of formula I

OCKET

LARM

10

25

35

40

45

50

55

65

R2 I
OR!

CH—CH;—CH;—X

R4
RY

wherein R! signifies hydrogen or methyl, R2, R3 and R4
independently signify hydrogen, methyl, methoxy, hy-
droxy, carbamoyl, sulphanoyl or halogen, and X repre-
sents a tertiary amino group of formula II

RS I

—N
\x°

wherein R and RS signifky non-aromatic hydrocarbol
groups, which may be the same or different and which
together contain at least three carbon atoms, preferably
at least four carbon atoms, especially at least five carbon
atoms, and where R5 and R6 may form a ring together
with the amine nitrogen, said ring preferably having no
other hetero atom that the amine nitrogen.

The compounds of formula I can form sales with
physiologically acceptable acids, organic and inorganic,
and the invention comprises the free bases as well as the
salts thereof. Examples of such acid addition salts in-
clude the hydrochloride, hydrobromide, hydrogen fu-
marate, and the like.

When the novel compounds can be in the form of
optical isomers, the invention comprises the racemic
mixture as well as the individual enantiomers as such.

A preferred sub-class of compounds according to the
invention comprises tertiary amines of formula I,
wherein each of R and Réindependently signifies Cj.g-
alkyl, especially Cy.¢-alkyl, or adamantyl, RS and R6
together comprising at least three, preferably at least
four carbon atoms. R5 and R6 may carry one or more
hydroxy groups, and they may be joined to form a ring
together with the amine nitrogen atom.

Presently preferred tertiary amino-groups X in for-
mula I include the following groups a)-f), each of
which may carry one or more hydroxy groups.

CH(CHz); CH3
a) —N ¥ b) —N
CH(CH3) C(CH3)3
CH3; CHj
CHj3 C——CH;
c) '—N/ ' d) =—N | '
C(CH3);CH,CH;3 C——CH;
Cﬁs CH3
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-continued
CH; CH;
N
C—CH;
v N
e) —N CH3,
N Vi
C—CH;
Fd
CHy CH;
g
f) —N

The following are examples of presently preferred
specific compounds of formula I:
N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-

phenylpropylamine and its (+)-isomer,
N-methyl-N-tert.butyl-3-(2-hydroxyphenyl)-3-phenyl-

propylamine,
N-methyl-N-tert.butyl-3-(2,4-dihydroxyphenyl)-3-
phenylpropylamine,
N-methyl-N-tert.butyl-3,3-bis-(2-hydroxyphenyl)-
propylamine,
N,N-diisopropyl-3,3-bis-(2-hydroxyphenyl)propyla-
mine,
N,N-diisopropyl-3-(2,5-dihydroxyphenyl)-3-phenyl-
propylamine,
N-methyl-N-tert.butyl-3-(2,5-dihydroxyphenyl)-3-
phenylpropylamine,
N,N-diisopropyl-3-(2-methoxyphenyl)-3-phenyl-
propylamine,
N-(3-(2-methoxyphenyl)-3-phenylpropyl)-2,2,6,6-tet-
ramethylpiperidine ’

In a second aspect the invention provides methods
for preparing the compounds of formula I, especially
the following methods:

a) reacting a reactively esterified 3,3-diphenyl-
propanol of formula III

R2 I

CH—CH;—CH;—Y
R4
R¥

wherein R1-R* are as defined above, and any hydroxy
groups may be protected such as by methylation or

benzylation, and wherein Y is a leaving group, prefera- 60

bly halogen or an alkyl or arylsulphonyloxy group,
with an amine of formula IV

H—X v

wherein X is as defined above, or
b) reducing a 3,3-diphenylpropionamide of formula V
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CH—CH;—CO—X
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wherein R1-R% and X are as defined above and any
hydroxy groups may be protected, preferably using a
15 complex metal hydride,
c) N-methylating a secondary 3,3-diphenylpropyla-
mine VI

20 R?
OR!

©

CH—CH;—CH;—NH—Z

R4
R¥

30 wherein R1-R* are as defined above and any hydroxy
groups may be protected, and wherein Z has the same
meaning as R5 and R6 with the exception of methyl, Z
preferably being a hydrocarbyl group comprising at
least three carbon atoms, the N-methylation preferably
being carried out using formaldehyde or formic acid, or

d) reducing a 3,3-diphenylpropylamine of formula
VIIa or VIIb

35

40 R2 Vila
OR!

C=CH—CH;—X

45
R4
RrRY
50 - Vib
OR!
C—CH;—CH;—X
55 \
w
R4
R

wherein RI1-R% and X are as defined above and any
hydroxy groups may be protected, and W signifies a
hydroxy group or a halogen atom, preferably by means
of catalytic hydrogenation, and
65 i) when necessary splitting off hydroxy protecting
groups in the compounds obtained, if desired after
mono or di-halogenation of one or both of the phenyl
rings, and/or
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ii) if desired converting obtained bases of formula I into
salts thereof with physiologically acceptable acids, or
vice versa, and/or

iii) if desired separating an obtained mixture of optical
isomers into the individual enantiomers, and/or

iv) if desired methylating an ortho-hydroxy group in an
obtained compound of formula I, wherein R! is hy-
drogen and/or R#is hydroxy.

The above general methods can be carried out in a
manner known per se and/or in accordance with the
working examples described below, with due consider-
ation of the desired amino groups and the substituents
on the benzene rings.

The removal of hydroxy protecting groups according
to i) above can e.g. be done by treatment with hydro-
bromic acid, borontribromide or by catalytic hydroge-
nation.

The separation of mixtures of optical isomers, accord-
ing to ii) above, into the individual enantiomers can e. g
be achieved by fractional crystallization of salts with
chiral acids or by chromatographic separation on chiral
columns.

Novel compounds of formula VIII

R2 Vi
OR!
CH=—CH;~—CH;—0H
R4
R

wherein R1-R# are as defined above, and the corre-
sponding protected compounds (e.g. comprising pro-
tected hydroxy groups), are useful as chemical interme-
diates for the preparation of e.g. the compounds of
formula I, and they can be prepared by means of several
different methods which are known per se, such as by
addition of ethylene oxide (X) to a correspondingly
substituted diphenylmethane (IX) in the presence of a
suitable base such as sodium amide:

R2
OR!
o
CH; + Cl{r—lCHz "'IL“%
R4
R¥
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6
-continued
R2
OR!
CH=—CH;—CH>;—O0H
R4
R¥

v

The compounds VIII can also be prepared by reduc-
tion of the corresponding 3,3-diphenylpropionic acids,
preferably using complex metal hydrides.

The 3,3-diphenylpropanols VIII can conveniently be
converted into the corresponding reactively esterified
derivatives III in a manner known per se by displacing
the hydroxy groups with e.g. a halogen atom or an alkyl
or arylsulphonyloxy group.

The 3,3-diphenylamides of formula V used as starting
materials in method b), can e.g. be prepared by reacting
the above mentioned 3,3-diphenylpropionic acids with
an appropriate amine.

The secondary amines used as starting materials in
method c) can conveniently be prepared by reacting a
primary amine H,N-Z (wherein Z is as defined above)
with a corresponding reactively esterified 3,3-diphenyl-
propanol in analogy with method a) above, or by reduc-
tion of the corresponding secondary 3,3-diphenylpro-
pionamides in analogy with method b) above. The sec-
ondary amines can also be prepared by reduction of

unsaturated hydroxyamines X1
R? x
OR!
C{—CH;—CH=N—Z
OH
R4

RY

wherein R1-R*and Z are as defined above, either in one
step by catalytic hydrogenation, or by reduction to the
corresponding saturated hydroxyamine, preferably
using a complex metal hydride such as lithium alumin-
ium hydride, followed by removal of the hydroxy
group by catalytic reduction. As an alternative, the
hydroxy group may first be split off as water, followed
by reduction of the formed unsaturated amine.

The unsaturated hydroxy amines XI can conve-
niently be prepared by the addition of a Schiff base of
formula XII

CH3;—CH=N—2Z X1

wherein Z is as defined above, to a benzophenone of
formula XIII
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R? X1

wherein R!-R* are as defined above, in the presence of
a base, preferably a lithium organic base such as lithium
diisopropylamide.

so the starting materials VIIa, VIIb for process d)
can be prepared by methods known per se, such as by
addition of an organometallic compound XIVa or
XIVb

R2 R3
Me R4
XIVa XIVb

to a ketoamine XVa or XVb respectively to form a

corresponding hydroxy amine XVI
R2 XVI
C—CHz—CH;—X
g 2
OH
R4

R3

and, if desired, splitting off water from compound XVI.

In formulae XIVa, XIVb, XVa, XVb, XVI, RI-R4
are as defined above, and Me signifies a metal such as
magnesium or lithium.

In accordance with the invention the compounds of
formula I, in the form of free bases or salts with physio-
logically acceptable acids, can be brought into suitable
galenic forms, such as compositions for oral use, for
injection, or the like, in accordance with accepted phar-
maceutical procedures. Such pharmaceutical composi-
tions according to the invention comprise the com-
pounds of formula I in association with compatible
pharmaceutically acceptable carrier materials, or dilu-
ents, as is well known in the art. The carriers may be
any inert material, organic or inorganic, suitable for
enteral, percutaneous or parenteral administration such
as: water, gelatin, gum arabicum, lactose, microcrystal-
line cellulose, starch, sodium starch glycolate, calcium
hydrogen phosphate, magnesium stearate, talcum, col-
loidal silicon dioxide, and the like. Such compositions
may also contain other pharmaceutically active agents,
and conventional additives such as stabilizers, wetting
agents, emulsifiers, flavouring agents, buffers, and the
like.

The compositions according to the invention can e.g.
be made up in solid or liquid form for oral administra-
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tion, such as tablets, capsules, powders, syrups, elixirs
and the like, in the form of sterile solutions, suspensions
or emulsions for parenteral administration, and the like.

The compounds and compositions according to the
invention can be used for treating cholin-mediated dis-
orders such as urinary incontinence. As is well known,
the dosage depends on several factors such as the po-
tency of the selected specific compound, the mode of
administration, the age and weight of the patient, the
severity of the condition to be treated, and the like. The
daily dosage may, for example, be from about 0.05 mg
to about 4 mg per kilo of body weight, administered in
one or more doses, e.g. containing from about 0.05 to
about 200 mg each.

The invention will be further illustrated by the fol-
lowing non-limiting examples.

General

!H-NMR spectra were run in CDCI; using a JEOL
PMX60 spectrometer. In some cases, only a limited
number of spectral peaks, useful for characterization
purposes, are reported.

Reported yields mostly refer to crude material of
sufficient purity to be taken to the next stage.

Solvents are abbreviated as follows:
IPE=diisopropyl ether
PET=petroleum ether
Ether=diethyl ether

Amines are abbreviated as follows:

IPA =diisopropyl amine
TBA =tert.butyl amine

Melting points were taken on a Koefler bench.

Temperatures are in °C.

Water is used for the washing steps, unless otherwise
stated.

EXAMPLE 1
Preparation of 4-phenyl-3,4-dihydrocoumarins

a) 4-(2-Methoxy-5-methylphenyl)-6-methyl-3,4-dihy-
drocoumarin ()

A mixture consisting of 2-methoxy-5-methylcinnamic
acid (96.0 g, 0.5 mol), p-cresol (108 g, 1.0 mol), tetraline
(200 ml), and conc. sulphuric acid (20 g) was heated
slowly to refluxing temperature (145°-150°). After 13-2
h, the mixture was cooled, taken up in ether, washed
with water and sodium carbonate, dried and evapo-
rated, giving 138 g (97%) crude oil. Two recrystallisa-
tions from acetone gave white crystals of the desired
lactone, m.p. 126°-127°,

Ci1sH)303 (282.3) requires: C, 76.57; H, 6.43; O, 17.00,
Found: C, 76.9; H, 6.44; O, 17.0.

b) 6-Hydroxy-4-phenyl-3,4-dihydrocoumarin (II) was
prepared in a similar way in 97% yield from cinnamic
acid and hydroquinone. M.p. 138° (IPE-Ether).

C15H1203(240.3) requires: C, 74.99; H, 5.04; O, 19.98,
Found: C, 75.0; H, 5.00; O, 19.6.

c) 4-{2—Methoxy-4—methylphenyl)—7—methy]-3.4-di.hy-
drocoumarin was obtained in a similar way from 2-
methoxy-4-methylcinnamic acid and m-cresol in 58%
yield. M.p. 147°-148° (IPE-acetone).

C18H 303 (282.3) requires: C, 76.57; H, 6.43; O, 17.00,
Found: C, 76.4; H, 6.31; O, 17.2.

The above lactone (90 g, 0.32 mol) in methylene
chloride (500 ml) was refluxed with BBr3 (115 g, 0.46
mol) for 24 h, the solution was concentrated, the residue
was taken up in ether, the solution was washed with
sodium carbonate and water, dried and evaporated,
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