
EP 0 425 571 81 Description The present Invention relates to novel
3,3-diphenylpropylamino derivatives, to pharmaceutical compo- sitlons
containing the same, and to the use of said derivatives for preparing
dnugs. s      Swedish patent No. 215499 discloses certain
3,3-diphenyipropylyamines 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 aromatic 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 10  only meta
and para substltuents are specifically disciosed. It Is known that
terodiline, a commercially available drug having the chemical formula
aCH-C-CH() has anti-ctollnergic properties, and Is well resorbed in the
body. However, this drug has a very long biological 20 half-life and It Is
a multi-effect drug also having other pharmacological properties such as
Ca-antagonIst, norad- renaline antagonist and anti-histamine properties as
well as a pronounced effect on the heart. US-A-3.44.901, GBW1.169.944 and
GB-A-1.169.945 disclose certain 3,3d1phenylpropylamine deriva- fives and
pharmaceutical compositlons having antidepressant activity, La.
NN-dimethyl-3-(2-methoxyphenyl)- 3-phenyipropyiamine, which Is considered
to be the closest prior art as regards chemical structure (see also 25  the
comparative tests reported at the end of this specification). DK-A-I 11.894
discloses a special process for preparing certalo diphenylalkylramines
having an effect on the heart and circulation. The specifically described
compounds are primary or secondary amines, and none of them has any hydroxy
or alkoxy substltuent in ortho position of the phenyl rings. C.A. Vol. 97
(1982) 120105n discloses certain N-arylaikylisoquinollnes which may have a
hydroxy substituent in the ortho position of a phenyl ring. These compounds
have sympatholytic activity 30  and carry aromatic substituents on the
nitrogen atom. It is an object of the prese nt invention to provide a novel
class of 3,3-diphenylpropylamines having Improved anti-chollnerglc
properties, especially In relation to the effects on these other systems
and acute toxicity. In a first aspect the Invention provides novel
3,3-diphenyipropylamines of formula I 3N                          R2 00ORI
',>C1H-CH2 -CH2X                  I wherein RI signifies hydrogen or
methyl, R2, R' and R4 Independency signify hydrogen, methyl, methoxy, hyd-
roxy, carbamoyl, sulphanoyl or halogen, and X represents a tertiary amino
group of formula If 45 R5 -K                              11 wherein R6 and
Re signify non-aromatic hydrocarbod 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 car- bon
atoms, and wherein R5 and R6 may form a ring together with the dine
nitrogen, said ring preferably having no other hetero atom than the amine
nitrogen. 55      The compounds of formula I can form salts with
physiologically acceptable acids, organic and inorganic, and the Invention
comprises the free bases as well as the salts thereof. Examples of such add
addition salts include the hydrochloride, hydrobromide, hydrogen fumarate,
and the like. 



When the novel compounds can be in the form of optical Isomers, the
Invention comprises the racemlo mAt- 2    EP O 32 571 B1 ure as well as the
individual enantiomers as such. A preferred sub-class of compounds
according to the Invention comprises tertiary amines offormula 1, whe- rein
each of R5 and RP independently signif es C1.4-alkyl, especially Cq-alkyi,
or adamantyl, R5 and R' together comprising at least three, preferably at
least four carbon atoms. R6 and Re may carry one or more hydroxy 5
groups, and they may be joined to form a ring together with the amine
nitrogen atom. Presently preferred tertiary amino-groups X in formula I
include the following groups a)-f), each of which may carry one or more
hydroxy groups. to  a)  -NCH(C32                           )  -N3    c) >
CH(CK3)2           sC(CH3)3                  C(CH  2CH2CH 3 15 CH  CH
CH  CH3 20    d)    -Ns          1|    ,       d.    IN       H           )
CH3  CH3                     CH3        3 26 The following are examples of
presently preferred specific compounds of formula I:
N,N-disopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine and Its
(+)4somer, N-methyl-N-tert.bf-3-(2-hydroxyphenyl)-3-phenylpropylamine,
N-methyl-N-tertbutyl-3-(2,4-dlhydroxyphenyl)-3-phenylpropylamlne, 3o
N-methyl-N-tert.butyl-3,3-bls-(2-hydroxyphenyl)propylamine,
N,N-dllsopropyl-3,3-bls-(2-bydroxyphenyl)propylamhne,
N,N-dllsopropyl-3-(2,5-dlhydroxyphenyl)4-phenylpropylamhne,
N-methyl-N-tert.butyl-3-(2,5-dlhydroxyphenyl)-3-phenylpropylamune,
N.N-dilsopropyl-3-(2-methoxyphenyl)-3-phenylpropylamine, 35
N-[3-2methoxyphenyl)-3-phenylpropyll-2,2,6,6-tetramethylplperidhne. In a
second aspect of the invention provides methods for preparing the compounds
of formula 1, especially the following methods: a) reacting a reactively
esterifled 3,3diphenylpropanol of formula III 40 2 45~~~~~~~~~~ ROR wherein
R'-R4 are as delied above, and any hydroxy groups may be protected such as
by methylatlon or 50      benzylation, and wherein Y Is a leaving group,
preferably halogen or an alkyl or arylsulphonyloxy group, with an amine of
formula IV H-X IV u5      wherein X Is as defined above, or 



b) reducing a 3,3-diphenylproplonamnde of formula V 3    EP 0 325 571 91
2~~~~~ R~~z>CSCH 2-COX    V wherein RI-R4 and X are as defined above and
any hydroxy groups may be protected, preferably using a 10     complex
metal hydride, c) N-methylating a secondary 3,3-diphenylpropylamine VI a2
20                                                       , wherein RIR4 are
as defined above and any hydroxy groups may be protected, and wherein Z has
the same meaning as R6 and RG with the exception of methyl, Z preferably
being a hydrocarbyl group com- prising at least three carbon atoms, the
N-methylation preferably being carried out using formaldehyde or z5
formic acid, or d) reducing a 3,3diphenyipropylamine of formula Vila or
Vilb R2                                       R2 30
0 OR' 36    R$-C~~~~~wCH2~-X                                   -CH 2-CH
VIla                                     VIlb 40      wherein R1-R4 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 i) when necessary splitting off hydroxy
protecting groups in the compounds obtained, if desired after mono or
di-halogenaton of one or both of the phenyl rings, and/or Ii) If desired
converting obtained bases of formula I into salts thereof with
physiologically acceptable 45        acids, or vice versa, and/or iii) if
desired separating an obtained mixture of optical isomers into the
individual enantlomers, and/or iv) if desired methylating an ortho-hydroxy
group in an obtained compound of formula l, wherein R1 Is hydrogen andlor
R4 is hydroxy. The above general methods can be carred out In a manner
known per se andlor In accordance with the so  working examples described
below, with due consideration 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 hyd- robromi acid,
borontribromide or by catalytic hydrogenation. The separation of mixtures
of optical Isomers, according to ii) above, into the Individual enantlomers
can us e.g. be achieved by fractional crystallization of salts with chiral
acids or by chromatographic separation on chiral columns. Novel compounds
of formula Vill 4  



EP 0 32! 571 Si R2 Rl R  3SH-CH27CH2-OK                      VIII 10
wherein RI-1R4 are as defined above, and the corresponding protected
compounds (e.g. comprising protected hydroxy groups), are useful as
chemical Intermediates for the preparation of e.g. the compounds of formula
1, and they can be prepared by means of several different methods which are
known per so, such as by addition of ethylene oxide ( to a correspondingly
substituted diphenylmethane (IX) in the presence of a suitable base such as
sodium amide: 16 >j- KOR1 20          7~CH2             C 612-CH2
>HCH2-CI2OH IX             X                                      Vill 26
The compounds Vill can also be prepared by reduction of the corresponding
3,3-diphenylproplonle acids, preferably using complex metal hydrides. The
3,3-dlphenylpropanols Vill can conveniently be converted Into the
corresponding reactively esterified 3o  derivatives Ill In a manner known
per so 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 eg. be prepared by react- Ing the
above mentioned 3,3-diphenylpropionlo acids with an appropriate amine. The
secondary amines used as starting materials in method c) can conveniently
be prepared by reacting 35  a primary amine H2N-Z (wherein Z Is as defined
above) with a corresponding reactively esterliled 3,3-diphenyl- propanol In
analogy with method a) above, or by reduction of the corresponding
secondary 3,3-diphenyl- proplonamides In analogy with method b) above. The
secondary amines can also be prepared by reduction of unsaturated
hydroxyamines Xi 40                           2 bOR c  Q:2s.CH2CH=N-Z
Xi 45 RXa wherein R'-R4 and Z are as defined above, elther In one step by
catalytic hydrogenation, or by reduction to the so  corresponding saturated
hydroxyamine, preferably using a complex metal hydride such as lithium
aluminIum 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 Xl can conveniently be prepared by the addition
ofa chiffbaseofformula MI 66 CH3-CH.N-Z  Xli wherein Z Is as defined above,



5    EP 0 325 571 B1 to a benzophenone of formula XilI 2 S
FO~~~~~RE R.Jv 10 wherein R1-R4 are as defined above, in the presence of a
base, preferably a lithium organic base such as lithium disopropylamidde.
Also the starting materials Vlla, Vllb for process d) can be prepared by
methods known per se, such as by addition of an organometallic compound
XIVa or XIVb 15 R3 9-OR                       RpM 20
R4 Me XJVa                    XIVb to a ketoamine XVa orXVb respectively to
form a corresponding hydroxy amine XVI Ra2 30~~~~~ 30
Q  '/C<CK2-CH2-X           XVI 35 and, f desired, splitting off waterfrom
compound XVI. In formulas XIVa, XIVb, XVa, XVb, XVI, R1-R4 are as defined
above, and Me signifies a metal such as mag- neslum or lithium. In
accordance with the Invention the compounds of formula 1, in the form of
free bases or salts with 4o  physiologically acceptable acids, can be
brought Into suitable galenleforms, such as compositions for oral use,
forinjection, orthe like, In accordance with accepted pharmaceutical
procedures. Such pharmaceutical compo- sitions according to the invention
comprise the compounds of formula I in association with compatible phar-
maceutically acceptable carrier materials, or diluents, as i 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, 45 gelatin, gum arabicum, lactose, microcrystalliln cellulose,
starch, sodium starch glycoiate, calcium hydrogen phosphate, magnesium
stearate, talcum, colloidal 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 adminis- so
tration, such as tablets, capsules, powders, syrups, elixirs and the like,
In the form of sterile solutions, suspen- sions 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 potency of
the selected spesific compound, the mode of administration, the age and
weight of the patient, the 55  severity of the condition to be treated, and
the like. The daily dosage may, fbr example, be fom 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 following non-limiting examples.    EP 0 323 571
B1 General 'H-NMR spectra were rbfn in CDCI3 using a JEOL PMX6O
spectrometer. In some cases, only a limited num- ber of spectral peaks,
useful for characterisation purposes, are reported. O      Reported yields
mosily refer to crude material of sufficient purity to be taken to the next
stage. Solvents are abbreviated as follows: IPE =      dilsopropyl ether
PET        petroleum other 10  Ether =    diethyl ether Amines are
abbreviated as follows: IPA =   dilsopropyl amine 15  TBA    terLbutyl
amine Melting points were taken on a Koefler bench. Temperatures are In "C.
Water is used for the washing steps, unless otherwise stated. 20 Example I
Preparation of 4-phenyl-3,4-dlhydrocoumarins 25      a)
4-(2-Methoxy-5-methylpheni4methy2L3,4-dlhydrocoumarn (1) A mixure
consisting of 2-methoxy5-methylcinnamic acid (9.0 g, 0.5 mol), p-cresd (108
g, 1.0 mol), tet- rallne (200 ml), and conc. sulphuric acid (20 g) was
heated slowly to refluxing temperature (145-10S). After 1 112-2 h, the
mixture was cooled, taken up In eher, washed with water and sodium
carbonate, dried and evapo- rated, giving 138 g (97%) crude oil. Two
recrystalllsations from acetone gave white crystals of the desired lao- so
tone, m.p. 126-1271'. CNH1803 (282.3) requires:       C  76.57   H  6.43
0  17.00 Found                              76.9        6.44         17.0
b)   6-Hydroxy-phenyl-3,4-dihydrocoumarin (pl) was prepared in a similar
way In 97% yield frm cn- namkc acid and hydroquinone. M.p. 1388 PPE-Ether).
40 C15 H2o3 (240.3) requires:      C  74.99   H  3.04    0  19.98 Found
7S.0        5.00         19.6 48      c)
4-t2-methoxy4-methlphenyl-7-methyl-3,4-dlhydrocoumarln was obtained Ina
similar wayfrom 2- 



methoxy-4methylcinnarnic acid and m-cresol In 58% yield. M.p. 147-148'
(IPE-acetone). C18H1803 (282.3) requires:      C  76.57   H  6.43      0
17.00 50            Found                               76.4        6.31
17.2 The above lactone (90g, 0.32 mol) In methylene chloride (500 ml) was
refluxed with BBr3 (115g, 0.46 mol) for 24 h, the solution was
concentrated, the residue was taken up in ether, the solution was washed
with sodium 55  carbonate and water, dried and evaporated, giving 80 g
(93%) of a syrup which crystallized on standing. Crys- tailization from
IPE-PET gave white crystals of d)
4.(2-hydro-4-nethylphenyl-7-methyl-3,4-dhydrocoumarin (III), m.p. 137. 7
EP 0 395 51 81 C17HI603 (268.3) requires:     C  76.10   H  6.01      0
17.89 Found                              76.2        6.30        17.0 s e)
8-Hyiroxy-4phenyl-3A-dihydrocoumarln (iV) was obtained In a similar way
from cinnamic acid and catechol In 18% yield. M.p. 1369 (IPE). 10
C15H1203 (240.2) requires:      C  74.99   H  5.04    0  19.98 Found
75.0         5.01        19.9 t)    (-Methoxyphenyi)3A,4-dihydrocoumarin
(V) was obtained in asimilarwayin 45% yIeld from methyl *5
2-methoxycinnamate and phenol. The crude reaction mixture was contaminated
with methyl 3-(4-hyd- roxyphenyl)-3-(2-methoxyphenyl)-propionate. After
removal of this by-product with ice-cold NaOH, the tille compound was
obtained as an oil of sufficient purity to be taken to the next step.
Example 2 20 Preparation of 3,3-diphenylproplonic acid esters a)   Methyl
3-(2-methoxy--methylphenyl-3-phenylpropionate (VI)
7-Methyl-4-phenyl-3,4-dilhydrocoumarin (78 g, 0.327 mol) in 150 ml methanol
and 150 ml acetone contain- 2s  Ing methyl iodide (100 g, 0.7 ool) and
K2CO3 (55 g, 0.4 mol) was reliuxed for 24 h, filtered, and the solvent was
evaporated. The residue was dissolved in ether, the solution was washed
with water, dried and evaporated giving 88 9 (92%) of a viscous oil. NMR: 8
6.6-7.2 (m 8H), 4.9 (t I H), 3.8 (a 3H), 3.5 (a 3H), 3.0 (d 21-1), 2.2 (a
3H). b)   Methyl 3,-bis-(2-methoxyphenyi)-proplonate (VII) was obtained in
the same way In 96% yield from 3o  the lactone (V) of Example It), m.p.
84-87 (IPE). C18H2004 (300.4) requires:     C  71.98   H  6.71    0  21.3
35          Found                              71.4        6.67        21.6
c)   Methyl 3-(2,3-dibenzyloxyphenyl)-3-phenylpropionate (VMIlI was
obtained In a similar way in quan- ttative yield from the lactone (IV) of
Example Ie) and benzyl chloride In methanol. In addition to K*CO3 the 40
reaction mixture also contained some Nal. M.p. 72 (IPE). A C      H  2Olt
(452.5) requires:  C  79.63   H  6.24     0  14.14 



Found                               79.9         6.15        14.1 45 d)
Methyl 3-(2-benzryoxyphenyi)4-phenylproplonate (IX) was obtained In a
similar way as a viscous oil In 81% yield form 4-phenyl-3,4-dlhydrocoumarln
and benzyi chlorlde. NMR: 8 7.2 (m 14H), 4-.9 (a 2H, t 1H), 3.5 (p 3H), 3.0
(t 2H). so     e)   Methyl 3-(2-methoxy-methylphenyl)-3-phenylproplonate
(X) was obtained in a similar way from 6-methyl4-phanyi-3,4-dlhydrocoumrin
In 986% yield. NMR: 8 7.4 (m 811, 5.0 (t 1H), 3.9 (a 3H), 3.7 (s 3H), 3.2
(d 2H), 2A (a 3H). 1)   Methyl 3,3-b -2-methoxy-5msthylphenyl)propionate
XI) was obtained in a similar way in quan- titative yield fom the lactone
(1) of Example Ia) and methyl iodide. 66   NMR: 86.6-7.1 (M OH), 5.1 (t
1H), 3.7 (a 6H), 3.5 (a 3H), 3.0 (d 2H), 2.2 (a 6H). g)   Methyl
3-(2,-dibenzyloxyphenyl)-3-phenyipropionate (Xi) was obtained In a similar
way In 90% yield from the lactone (I) of Example I b) and benzyl chloride.
NMR: 8 6.8-7.4 (m 18H), 5.0 (s 4H, t iH), 3.7 (a 3H), 3.1 (d 2H). 8    EP 0
325 571 Bi h)   Methyl 3,3-bls-(2-benzyloxy-4methylphenyl)proplonate (XIII)
was obtained In a similar way In 95% yield from the lactone (111) of
Example Id) and benzy1 chloride. By GLC the product Is homogenous, and by
MS it has the correct M.W. i)   Ethyl
3-(2,4-dmethoxyphenyl)-3-phenylpropionate (XIV) 6      A mixture of ethyl
cdnnamate (88 g, 0.5 mol), dirnethyl resorcnoi (276 9, 2.0 moi) and cono
sulphuric acid (50 g) was stirred on a boiling water-bath for 2 h,
whereafter all the volatile material was distilled off In vacuum. The
residual oil was dissolved In ether, the soluhIon was washed with sodium
carbonate, dried, and evaporated giving 101 g (64%) of the title ester In
the form of a viscous oil. NMR: 6 6.4-7.2 (m 8H), 4.9 (t IH), 4.0 (q 2H),
3.7 (a 6H), 3.0 (d 2H), 1.1 (t 3H). 1o     j)   Methyl
3,3-bls42,4-dimethoxyphenyl)proplonate (XV) was obtained In a similar way
from methyl 2, dimethoxycinnamate and dimethyl resorcinol. The product thus
obtained contained about 23% of dimethyl resorcinol. It was taken to the
next step without further purification. k)
Methyl-3-(5-chloro-2-methoxyphenyl)-3-phenylproplonate
6-Chloro-4-phenyl-3,4-dihydrocoumarin (435 9, 1.68 mol. Preparation: T.
Manimaran & V.T. Ramak- 15  rishnan, Ind. J. Chem. B 18 (1979) 328) Is
added to a hot solution of sodium hydroxide (140 g 3.5 mol) in water (500
ml). The solution Is chilled to 25C and dimethyl sulphate (442 g, 3.5 mol)
Is added dropwbse during I h with stirrIng and cooling at 25-35C. The
mixture is stirred for an additional 2 h whereupon a solution of 100 g of
sodium hydroxide In 500 ml of water Is added and the mixture Is stirred
until a clear solution Is obtained. An excess of concentrated hydrochloric
acid Is added to precipitate the methoxy acid, which separates as an oil 20
which slowly crystallizes. It Is filtered off, washed with water and dried.
Crystallization from 2-propanol gives colourless crystals of
3-(5-chloro-2-methoxyphenyl)-3-phenyI propionlc acid, m.p. 144C. Yield 455
g. The above acid (291 g, 1.0 mol) In I litre methanol containing 50 g
concentrated sulphuric acid was refluxed for 8 h. The solvent was distilled
off, the residue was taken up In ether, washed with water and sodium
carbonat 



solution, dried and evaporated giving 300 g (100%) crude oil.
Recrystalilsation from IPE gave white crystals of 26  the title compound,
m.p. 85-66. C7H17C103 (304A8) requires:   C  67.0        H  5.62      Cl
11.63 Found                         ,     68.1         5.82         11.7 30
Example 3 Preparation of 3,3-dlphenylpropanols 35 a)
3-(2-Methoxy-4-methylphenyl)-3-phenylpropanol (XVI) The ester (VI) of
Example 2a) (84 g, 0.295 mot) In 150 ml dry ether was added dropwlse to a
suspension of LIA1H4 (11.3 g, 0.295 mol) In 300 ml dry ether. The mixture
was stirred overnight, then decomposed by the careful addition first of 11
9 of water, then of 15% NaOH until a white granular precipitate was formed.
The mixt- 40  ure was filtered, the filtrate was washed with water, dried,
and evaporated giving 71 9 (91%) of an oil which crystallized on standing.
RecrystallIzation from IPE-PET gave white crystals, mp. 830. C17H2002
(256.4) requires:      C  79.65    H  7.88      0  12.48 45
Found                               79.4        7.89         12.7 b)
3,3-BIs-(2-methoxyphenyl)propanol (XVIQ was obtained in a similar manner in
quantitative yield as a viscous oil from the ester (Vii) of Example 2b). so
c)   3-2,3-Dibenyoxyphenyl)-3-phenylpropanol (XVIII) was obtained In a
similar way as a viscous oil In 96% yield from the ester (VIII) of Example
2c). d)   3-2(Benzyloxyphenyl)3phenylpropanol (X-X) was obtained in a
similar way as an oil In 78% yield from the ester oX) of Example 2d). e)
3-(2-Methoxy-5-methylphenyi)-3-phenylpropanol (XQ was obtained In a similar
way as an oil in 55   quantitative yield from the ester (X) of Example 2e).
NMR: 6 6.8-7.4 (m 7H), 4.7 (tI H), 3.8 (a 3H), 3.7 (m 2H), 2.3 (s 3H),
2.0-2.3 (m 2H). f)   3,3-Bls-(2-methoxy-rmethylphenyl)propanoi (XXi) was
obtained In a similar way In 98% yield from the ester (XI) of Example 21).
M.p. 590 (IPE). S    EP 0 325571 B1 C19H2403 (300.4) requires:     C  75.97
H  8.05    0  15.98 Found                             75.9        8.02
16.1 5 g)   3-(2,5-Dibenzyloxyphenyi)-3-phenylpropanol (XXII) was obtained
in a saimlarway In 88% yield from the eater (XII) of Example 29). M.p. 780
(IPE). C29H2803 (424.5) requires:       C  82.05    H  6.65      0  11.31
Found                               82.0         6.62        11.2 h)
3,3-Bis-(2-benzyloxy-4-methylphenyl)propanol (XXiII) was obtainedin a
simiiar way as an oil I 93% 15 yield from the ester (XIII) of Example 2h).
1)   3-(2,44DImethoxypheny -3-phonylpropanro (OtiV) was obtained as a
golden oil In 92% yield from 



the ester (XIV) of Example 21). NMR: 8 6.5-7.2 (m 8H), 4.5 (t I H), 3.8 (a
6H), 3.6 (m 2H), 2.0-2.6 (m 3H). j)   3,3-Bis-(2,4-dimethoxypheny)propanol
QOCV) was obtained In a similar way from the Impure ester 2o  PMV of
Example 2j). By NMR the product contains about 20% of dhnethyi resorcinol.
k)   3-44Fiuorphenyl)-3-(2:Methoxyphenyl)propanoI (XXVI) A Grignard reagent
was prepared In the usual manner from o-bromoanisole (93.5 9, 0.5 mol) and
mag- nesium (12 g, 0.5 mo) In 100 ml dry ether. A solution of
p-tluorobenzaldohyde (82 9, 0.5 mol) In 100 ml ether was added dropwise to
this solution. After about I h, the mixture was decomposed with NH4Ci and
worked up, 25  giving 100.6g (87%) of 4-fluoro-2'-methoxy-diphenylmethanol.
Recrystallization from IPE-PETgave white crys- tals, m.p. 88. C14H13PO2
(232.3) requires:    C  72.40   H  5.64 30                  Found
72.9        5.75 The obtained carbinol (46.2 g, 0.2 mol) In 600 ml ethanol
was hydrogenated In the presence of 4 g of 5% Pd/C catalyst. After about
5-6 h, the reaction was complete and the mixture was worked up giving 40 9
(93%) 35  of 4-fluoro-2'-methoxy-diphenyimethane as a clear oil. NMR:
6.8-7.2 (m 8H), 4.0 (a 2H), 3.8 (a 3H). The obtained methane derivative (71
g, 0.33 mol) In 100 ml ether was added to a solution of NaNH2 prep- ared in
situ from sodium (8.5 g, 0.37 mol) In about 300 ml of NH3. After about I h.
a solution of ethylene oxide (17.5g ,0.395 mol) In 75 ml etherwas added
dropwlse. The mixture was stirred for2 h, and mostof the ammonia 40  was
then removed with a stream of air. Solid NH4Ci was then added, foilowed by
the addition of water. The organic phase was separated, washed with water
and 2N HCI, dried and evaporated, giving 81.5 g (95%Y) of the stle
compound. M.p. 610 (IPE-PET). 45                 C16H 17FO2 (260.3)
requires:    C  73.82    H  6.S8 Found                               74.1
6.77 I)   3.(5-Chioro-2-methoyphenyl)-3-phenylpropanol so     The ester
from Example 2k) (91.5 g, 0.3 mol) In 500 ml dry ether was added dropwise
under nitrogen to LiIH4 (11.49,0.3 mol) in 200 ml dryether.Themixturewas
stirred at room temnperature overnight, then decom- posed with 11 g
waterand 11 g 15% NsOH solutin. Work up gave 72.59(87.5%) colourless oil.
Recrystall- zation from IPE gave white crystals of the Itle compound, m.p.
80. 5C C  6H7C102 (276.8) requires:   C  69.43   H  6.19      C  1.l81
Found                              70.1        6.44        12.9 10    EP 0
325 571 B1 Example 4 Preparation of 3,3-diphenylpropyl-p-toluene
sulphonates 6      a)   3,3-Bis-(2-methoxyphenyl)propyl-p-toluene
sulphonate (XXVII) The propanol QCVII) of Example 3b) (35 g, 0.128 mol) In
100 ml chloroform contaIning 30 ml pyridine was cooled to about -10 and
then treated with p-toluene sulphonyl chloride (29 g, 0.16 mol). After
standing In the 



cooler (about 4 5C) overnight, the mixture was poured Into Ice-water, the
organic phase was washed with water and cold 2N HCI, dried, and the solvent
was distilled off at < 50C. giving a crude oil In quantitative yield. Rec-
10  rystallizatlon from IPE gave white crystals of low and Indefinite m.p.
C24H26055 (426.5) requires:    C  67.38   H  6.14       S  7.52 15
Found                              66.8         6.22        7.76 b)
3-(2-Methoxq-4.methylphenyl)-3-phenyipropyl-p-toluene sulphonate (XXX) was
obtained In quan- titative yield from the propanol (XVI) of Example 3a). 20
c)   3-(2,3-Dlbenzyloxyphenyi)-3-phenylpropyl-pWtoIuene sulphonate pOCVIII)
was obtained In a similar way as a thick oil In 88% yield from the propano1
(XVIII) of Example 3c). d)   3-(2-Benzyloxypheny)-3-phenyipropylptoluene
sulphonate (XXIX) was obtained In I similar way In 98% yIeld from the
propanol (XIX) of Example 3d). e)
3-(2-Methoxy-nmethylphenyl)--phenylpropyl-touene sulphonate (X) was
obtained In quan- 25  titative yield from the propanol (XX) of Example 3e).
M.p. 640 (IPE-PET). C23H2404S (396.5) requIres:    C  69.67   H  6.10    S
8.09 Found                             69.8        6.20        7.8S 30 fl
3,3-Bs-(2-methoxy-5-methylphenyl)-propyl-p-toluene sulphonate (MXXII) was
obtained In quantita- tive yield from the propanol (XXI) of Example 3f).
M.p. 1170 (acetone-PET). 35           C26H30:OS (i4S4.5) requires:    C
68.7      H  6.65     S  7.05 Found                              68.8
6.66        7.11 9)   3-(2,6-DIbenzyloxyphenyV3..phenylpropyl-p4oiuene
sulphonate (XXXIII) was obtained In a similar 4o   manner in quantitative
yield from the propanol (XXI) of Example 39). h)
3,3-Bie-02-benzyioxy-4-methyIphenyl)-propyi-ptoIuene sulphonate (XXIV) was
obtained in a simi- lar way In 86% yield fron the propanoi (X)UIQ of
Example 3h). i)   3-(2,4-Dimethoxyphenyg)3-phenyipropyl-p-toluene
sulphonate (XXXV) was In the same way obtained In 96% yield from the
propanol (XXIV) of Example 3). 45    JD
3,3-Bis-(2,4-dnmethoxyphei!4)-propyl-p-toluene sulphonate (XXXVI) was
obtained In the same man- ner from the propanol (XXV) of Example 3D. The
product was contaminated with dimethyl resorcinol. k)
3-(4-Fluorphenyl)-3-(2-methoxyphenyl)-propyl-p-toluens sulphonate (XXXVII)
was obtained In a similar way in 88% yield from the propanol (XXVI) of
Example 3k). Mp. 670 (IPE). 50 C23H23PO4S (414.5) requires:   C  66.65    H
5.59      S  7.74 Found                              67.1         5.69
7.78 55     1)   3-(2Methoxyphenyl)3-phenylpropyl-p-toluene sulphonat
(XLVIIQ A mixture of anlsode (1080 g, 10 moi), benzyl alcohol (216 g, 2
mol) and p-toluene sulphonko acid (40 g) was refluxed for 2 h In an
apparatus equipped with a water separator. Excess of anisole was then
distilled off, the oily residue was dissolved in ether, washed with water
and sodium carbonate, dried and frationated, giving 11    EP 0 325 571 1 



304g (77%) ofa pale yellowolo, b.p. 115-1 1810.4 Tor. ByNMR, Itisa 1:1
mixture of o-methoxyand p-methoxy diphenyl methane. This material was
converted to a mixture of the corresponding propanols by reaction with
ethylene oxide, as In the preparation of the propanol (X-XV) of Example
3k). This mixture of propanols was then converted as described above to a
mixture of p-toluene sulphonates from which the tile-compound could u   be
Isolated in 35% yield after two recrystallizations from IPE. M.p. 108l.
C23H2404S (396.5) requires:    C  69.67    H  6.10        S  8.09 Found
69.3        6.00         8.17 m)
3-(5-Chloro-2-methoxyphenyl)-3-phenylpropyl-p-toluene sulphonate The
alcohol from Example 31) (66 g, 0.24 mol) In 300 ml chloroform containing
75 ml pyridine was treated portlonswise In the cold with
p-toluene-sulphonyl chloride (55 9, 0.29 mol). The mixture was kept at 5c
for 18 15  h, solvent was evaporated under vacuum at c 500, the residue was
taken up In ether, washed with water and 2 N HCI, dried and evaporated
giving 100 g (97%) of a straw-yellow syrup. Recrystallization from IPE gave
the title compound, m.p. 89-90. 20          C23H23C1045 (430.96) requires:
C  64.10  H 5.38  S 7.44  C1 8.23 Found                               64.4
3.45    7.04       8.17 Example 5 25 Preparation of tertiary
3,3-diphenylpropylamines a)
N,N-Dlisopropyl-3,3-bs-(2-methoxyphenyl)-propylamine (XVIII), hydrogen
oxalate The tosylat. (XXVII) of Example 4.) (42.8 g, 0.1 mol) In 100 ml
acetonitrile and 100 g (1.0 mol) dlisop- so  ropylamine was heated In a
pressure bottle at 80e for 4-6 days. Volatile material was then evaporated,
the resi- due was treated with excess of 2N NaOH and extracted with other.
The extract was washed with water and extracted with 2N HCI. This extract
was washed with ether, basifled, extracted with ether, washed with water,
dried, decoloured, filtered and evaporated, giving 24.0 g (68%) of a crude
oil. This oil was converted to the oxallc acid salt by treating an acetone
solution of the base with one equivalent of oxalic acid In acetone. M.p.
16-161e ac  (acetone). C25H35NO6 ("44.6) requires:    C   67.39  H  7.92  N
3.14  0  21.SS Found                                 67.2       8.22
2.94       21.9 40 b)
N,N-Dlisopropyl-3-(2,3-dibenyloxyphenyl)-3-phenylpropylamlne (XXIX) The
free base was obtained In the same way In 75% yield from the tosylate
(XXVIII) of Example 4c). NMR: 6.9-7.2 (m 18H), 6.0 (a 4H), 0.9 (d 12H). 45
c)   NN-DlisopropyA-2-ethox-5-methylphenyl)-3.phenylpropylamnie (XL),
hydrogenfumarate The free base was obtained in 69% yield from the tosylate
of Example 4e). It was converted to the fumaric acid salt in the usual
manner. M.p. 176 (acetone). Wo      C27H37NO3 (453.7) requires:    C
71.17  H  8.20  N  3.07  0  17.6 Found                                 71.3
8.27      3.04       17.9 . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~U d)
NN-Dllsopropy34(2-methx4-methylphenyl)-3-phenylpropylamine (XI),
hydrogenfumarate 60      The free base was obtained In 25% yield from the
tosylate (X0X0) of-Example 4b). The fumaric ladd salt had m.p. 147-1480
(acetone). 12 



EP 0 325571 81 C27H37NO, (435.7) requires:    C   71.17  H  8.20  N  3.07
0  17.6 Found                                 71.3       8.14       3.00
17.6 e)   NN-Dilsopropyl-3,3-bis-(2-methoxy-5-methylphenyl)propylamine
(XL)II hydrochloride Thfree base was obtained In 78% yield from the
tosylate (XXXII) of Example 41). It was converted to the hydrochloride with
ethereal HCI In the usual manner. M.p. 163-1640 (acetoneether). 10
C25H38N02C1 (420.1) requires: C 71.49 H 9.12 N 3.33 0 7.61 Cl 8.44 Found
71.6      9.08    3.27    7.93     836 1S     1)
N,tiboproI-32,.5ibenoxyphonyl)-3-phenyIpropylane (1111I The free base was
obtained In 70% yield from the tosylate (OX(XI) of Example 49). NMR: 8
.8-7.2 (m 18H), 5.0 (a 4H), 4.5 (t IH), 1.0 (d 12H). g)
N,N-Dilsopropyl-3,3-bis-(2-be9zy2oxy-4-methylphenyi)propylamine (XUV) The
free base was obtained in 62% yield from the tosylate (XXXaV) of Example
4h). 2o  NMR: 88.8-7.2 (m ISH), 4.8 (a 4H, t IH), 0.9 (d 12H). h)
N,N-DlboppropyI-3-(2,4-dlmethoxyphenyl)- phenylpropylamine (XLV f;
The free base was obtained In 58% yield from the tosylate (XXXV) of Example
4i). NMR: 6.5-7.3 (m 8H), 4.4 (t 1H), 3.8 (s 6H), 1.0 (d 12H). i)
N,N-Dlisopropyl-3,3-bla-(2,4-dimethoxypheny)propylamine (XLVI) 26      The
free base was obtained In 34% yield fom the tosylate (X)OtV) of Example
4)). NMR: 8 6.5-7.3 (m OH), 4.8 (t IH), 3.9 (s 12H), 1.0 (d 12H). j)
N,N-Dlisopropyl-3-(4-fluorophenyl)3-(2-methoxyphenyl)propylamine XLVII) The
free base was obtained In 71% yield from the tosylate QOO(VII) of Example
4k). k)   N,N-Dllsopropy!X(2-methoxypheny)-3-pienylpropyamrne (XL, hydrogen
fumarate so      The free base was obtained In 86% yield from the tosylate
(XLVIII) of Example 41) and was converted to the fumaric acid salt In the
usual way. M.p. 134-136o (acetone-IPE) or 163-1640 (methanol). C261136NO5
(441.6) requIres:   C   70.72  H  7.99  N  3.28  0  18.12 Pound
70.8       7.93      3.28      18.1 )
N-[3-(2-Methoxyphenyl)-3-phenylpropyll-2,2,6,6-tetramethyiplperidlne (LXIV)
This compound was obtained In the same way In 54% yield from the tosylate
(XLVIII) of Example 41) and 40  2,2,B8-tetramethylpiperildine. M.p. 1009
(IPE). C25H3SNO (365.6) requires:      C   82.14  H  9.65  N  3.83 Found
82.0       9.62      3.57 m)
NN-dllsopropyl-3-(5-chioro-2-methoxyphenyl)-3-phenylpropyiamine The
tosylate from Example 4m) (43.1 9, 0.1 mol) was heated for 4 days at 800
with dllsopropylamine (50 g, 0.5 mol) In 100 ml acetonitrile, giving 23 g
(84%) of crude title compound. By GC, It Is at least 93% pure. so      n)
N- -Benzyoxyphenyl)-3-phenylpropytl-2,2,5,5-tetramethyepyrroidlne This
compound was similarly prepared from the tosylate (XXIX) of Example 4d) and
2,2,5,5-tetramethyl- pyrroldline.. It was obtaIned as a sticky oil, which
was converted to the hydroxy analogue without further purl- 



fication (Example 9ab)). O)
N[3-(2-BenzyLoxyphenyl)-3-phenylpropyli-4-hydroxy-2,2,6,6-tetramelhylpiperl
dine 55      This compound was similarly prepared from the tosylate (XXIX)
of Example 4d) and 4-hydroxy-2,2,849teti ramethylpiperldine, and it was
obtained as a sticky oil which was converted to the hydroxy compound
without further purification (Example 9ac)). p)
N-(2-Hydrowy-1,1i-dnethylethyl)-3-(2-benzyioxyphenyl) 3phenylpropylamlne 13
EP 0 '42i 571'B1 This compound was similarly prepared from the tosylate
(XXiX) of Example 4d) and 2-amino-2-methyl- propanol. The solid product was
crystallized from dilsopropyl ether and melted at 1039C. It was used as
start material In Example 7p). 5 C26H31N02(389.5) requires:        C
80.17   H  8.02   N  3.60   0  8.22 Found
80.0        8.09      3.69       8.51 10      q)
N-(1-Adamantyl)-3-(2-benzyloxyphenyl)-3-phenylpropylamine This compound was
similarly prepared from the tosylate (XXIX) of Example 4d) and
1-aminoadamantane. It was used as start material In Example 7q). The
hydrochlorldesemihydrate was prepared In acetonirile and melted at 2250C.
15 C32H37NOHCI.1/2 Hp (497.1) requIres: C 77.31 H 7.91 N 2.82 0 4.83 Cl
7.13 Found:                                      77.3    8.23   2.65
5.04   7.14 20   Example 6 Preparation of secondary
3,3-diphenylpropylamlnes a)
N-tertLButyl-3,3-bis-(2-methoxyphenyl)propylamine (L}, hydrogen oxalate 25
The tosylate (XXVI) of Example 4a) was heated with a large excess of
tertbutylamine as described in Example 5, giving the free base in 78%
yield, which was converted to the oxalic acid salt In the usual manner.
M.p. 135-1368 (acetone-ether). so       C23H31NO6 (417.5) requires:    C
66.17  H  7.48  N  3.36  0  22.99 Found                                65.6
7.31       3.36      23.4 b)
N-tert.Butyl-3-(2,3-dibenzyloxyphenyl)-3-phenylpropylamine (LI),
hydrochloride as      The free base was obtained as above In 78% yield from
the tosylate (XXVIII) of Example 4c). The HCi salt had m.p. 184-18 5
(acetone-methanol-IPE). C33H38N02C  a(516.1) requires: C 76.79 H 7.42 N
2.71 0 6.20 C1 6.87 40        Found                               76.3
>7.30    2.72   6.42      6.81 c)
N-torLButyl-3-(2-benzyioxyphenyl)--phenylpropyliarnine(Lll), hydrogen
oxalate The free base was obtained In 84% yield from the tosylate (XXIX) of
Example 4d). The oxalic acid salt had m.p. 198" (acetone-ether). 45
C28H33NO5 (463.6) requires:    C   72.54  H  7.18   N  3.02 



Found                                71.8       7.13       2.95 d)
N-tert.Butyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropylamine (Ull),
hydrochloride The free base was obtained In 90% yield form the tosylate
(XXX) of Example 4e). When treated with ethereal HCI, it gave a somewhat
hygroscopic salt which seems to be associated with 114 mol of water. M.p.
1711 (ethanol-ether). 55 14    EP 0 325571 .1 C21H29NO.HC11/4 H20 (352.5)
(requires): C 71.55 H 8.74 N 3.97 0 5.67 Cl 10.06 Found
71.8    8.72   4.05   5.S7   10.1 e)
N-tert.Butyl-3oetho-4-methylphenyl)-3-phenyipropylamine (LUV),
hydrochloride The free base was obtained in quantitative yield from the
tosylate (XXXQ) of Example 4b). The HCI-sait had m.p. 138-149e
(methanol-isopropanol). It was associated with 314 mol of water. 10
C21H30NOCI.3/4 H20 (361.5) requires: C  69.77  H 8.80 N  3.88 CI 9.81 Found
69.8       8.76    3.93      9.73 1S     f)
N-teitButy-3,3-bil-2-methoxy-5-methylphenyl)-ppylamin  (L, hdrochloride The
free base was obtained in quantitative yield from the tosylate (XXXII) of
Example 4f). The HCI-salt had m.p. 2420 (acetone). C23H34NOCI (392.0)
requires:   C   70.47  H  8.74  N  3.57   Cl 9.05 Found
70.2        8.81      3.46       8.99 g)
N-terLButyl-3-(2,5-dibenzyloxyphenyl)-3-phenylpropyiamlne (LVI),
hydrochloride 25      The free base was obtained In 85% yield from the
tosylate QXOO=i1) of Example 49). The HCI salt had m.p. 188
(ethanol-ether). C33H38NO2C1 (51641) requires: C 76.79 H 7.42 N 2.71 0 6.20
Ca 6.87 30      Found                              77.2      7.50    2.64
6.53     6.8S h)
N-tert.Butyl-3,3-bls-(2-benzyloxy-4-methylphenyl)-propylamine (LVII),
hydrochloride The free base was obtained In 94% yield from the tosylate
(XXMXI of Example 4h). The HCL-salt had m.p. 35  2100 (acetone-ether). C35H
42N02C1 (544.2) requires: C 77.2S H 7.78 N 2.57 0 5.89 Cl 6.S2 Found
77.6     7.82    2.35    6.08     6.S5 40 The free base was obtained In 84%
yield ftom the tosylate QO>V) of Example 44. The HCh-alt had m.p. 196
(acetone-ethanol-ether). 45 C21H30N02C1 (363.9) requires, C  69.31 H  8.31
N 3.85 0  8.79 Ca  9.74 Found                               69.3     8.44
3.80    8.89      9.81  - 50 J)
N-terLButyl-3,3-bs-(2,4-dlmethoxyphenyl)-propylamine (UX), hydrochloride 



The free bass was obtained In 60% yield from the tosylate (XXXVI) of
Example 43D. The HCI-salt had m.p. 2510 (methanol-acetone). 55 C23H34NO4C
(424.0) requires: C 6S.15 H 8.08 N 3.30 0  15.09 Cl 8.36 Found
64.5     8.06    3.S7    15.3       8.67    EP 0 325571 51 k)
N-tertButyl-3-(4-luorophenyl)-3-(2-methoxyphenyp)-propylamine (LX),
hydrochloride The free base was obtained in 89% yield fom the tosylate
(XXXVII) of Example 4k). The HCI-salt had m.p. 194' (ethanol-acetone). 5
C20H27NOFC1 (351.9) requires: C   68.26  H  7.73  N  3.98  Cl 10.03 Found
68.9       7.97      4.01       9.69 10     I)
N-teiButyl-3-(2-methoxyphenyl)-3-phenylpropylamine MXI), hydrochloride The
*ee base was obtained in 88% yield fom the tosylate (XLVII) of Example 41).
The HCI-salt had m.p. 205. 65        C2OH28NOC1 (333.9) requires:  C
71.94  H  8.4S  N  4.20  0  4.79 Found                               71.9
8.44      4.67      4.79 m)   N-(1,1-DImethylpropyl)-3-(2-methoxy-5
methylpheny!)-3-phenylpiopylamIne (Lxi), hydrochloride 20     The fee base
was obtained In 95% yield from the tosylate (XXX) of Example 4e) and tert.
amylamine. The HC-salt had m.p. 188-189 (ethanol-acetone). C22H32NOC1
(362.0) requires;   C  73.00 H  3.91 N 3.87 0  4.42 C1 9.80 Found
73.4      8.98    3.83    4.61      9.51 n)
N-(1,1-Dlmethylpropyl)-3,3-bis-(2-methoxy-5methylphnyi)propylamine (LXIII),
hydrochloride The free base was obtained In 94% yield from the tosylate
(XXXII) of Example 40 and trt amylamine. so The HCI-alt had m.p. 210
(ethanol-acetone). C24H36N02C0 (406.0) requires: C 71.00 H 8.94 N 3.45 0
7.88 C1 8.73 Found                             71.1      9.01    3.60
7.92     8.73 35 o)
N-tert.Butyl3-(5-chloro-2-methoxyphenyl)+-3phenylpropylamine The tosylate
from Example 4m) (43.1 g, 0.1 mol) In 100 ml acetonitrile was treated with
tert. butylamine (37 g, 0.5 mol) and the mixture was heated In a pressure
bottle at-80' for 4 days. The usual work-up afforded 40  32 g (100%) crude
Cgs compound. The base In ether-acetone was treated with ethereal Ha giving
the hyd- rochloride salt, m.p. 216-218g. C20H26CINO.HCI (368.36) requires:
-C 65.21 H 7.39 N 3.80 C1 19.25 45       Found
6S.1      7.39     3.90     18.7 Example 7 so  Preparation of tertlary
3,3-diphenylpropylamines from secondary amlies a)
N-Methyl-N-ter~buhLb-3-2methoxypheny  _phenylpropylamine (LXV),
hydrochloride A mixture of the secondary amine (LWI) of Example 61) (29.7
g,.0.1 mol), formic acid (13.8 g, 0.3 mol), and 



37% formaldehyde solution -(12.5 9, 0.12 mol) was iefluxed for 18-24- h.
The mixture was then cooled, basftled 55   with NaOH, and extracted with
ether. The extract was washed with as ter, dried and evaporated, giving
29.3 9 (94%) of a crude oil. The HCi-salt was prepared from ethereal HCt
4jnthe usual way, m.p. 1990. 16~~ .     EP 0 325 571 Bi C21H30NOC1 (347.9)
requires: C 72.49 H 8.69 N 4.03 Cl 10.19 Found
71.9        8.79      4.23      10.1 b)
N-Methyl-N-terLbutyl-3-(2-methoxy4--methylphenyl)4..phenylpropylamine
(LXVI), hydrochloride The free base was obtained in the same way In 89%
yield from the amine (LlI) of Example 6d). The Ha-salt had m.p. 161'
(acetone). 10 C22H32NOCI (36Z.0) requires:   C  73.00 H  8.91 N  3.87 0
4.42 C1 9.08 Found                               73.0      8.96    3.94
4.59       9.77 15 c)
N-Methyl-N-teitbut1-3,3-bls-(2-methoxyphenyl)propylamine (LXVII),
hydrochloride Thefree basewas obtained In 96% yIeld from the amine (L) of
Example 6a). The HCI-salthad m.p. 187-190 (acetone-ether). 20 C22H33NOC1
(378.0) requires:  C 69.91 H  8.54 N 3.71 0 8.47 Cl 9.38 Found
69.9     8.56    3.53    8.93     8.92 25      d)
N-Methyl-N-terLbutyl4-(2-methoxy-4-methylphenyl)-3-phenylpropylamine
(IXVIII) The free base was obtained in 98% yield from the amine (LIV) of
Example 6e). M.p. 64e (IPE). C22H31NO (325.5) requires:       C   81.17  H
9.60  N  4.30   0  4.92 30       Found                                81.0
9.83      4.15      5.03 e)
N-MethytN-tert.butyl-3,3-bLs-(2-methoxy-.rnethylphenyl)propylamine (LXIX)
The free base was obtained In 97% yield from the amine (LV) of Example  )
M.p. 950 (IPE). 36 C2 H3 NO  (370.0) requires:    C   78.00  H  9.55   N
3.79   0  8.66 Found                                 78.1       9.57
3.70       8.80 40 1)   N-Methyl-N-terLtbuty-344-fluorophenyl)3(2
-methoxyphenyl)propylamlne (LXX), hydrochloride The free base was obtained
In 82% yield fom the amine (LX) of Example 8k). The HC-salt had m.p. 2180
(ethanol-acetone). 46 C21H29NOC1F (365.9) requires: C   68.93  H  7.99  N
3.83  C1 9.69 Found                                69.0        7.97
3.95      9.60 g)
N-(1,1-Dimethylpropyl-N-methy-3-(2-methoxy-5-methyphenyl4--phenylpropylamin
e (LXXI), hyd- rochloride The free base was obtained In 98% yield from the
amine (LXII) of Example 6m). The HCi-alt had m.p. 



176-177- (acetone). 56 C23H34NOC1 (376.0) requires:  C   73.47  H  9.11   N
3.73  C1 9.43 Found                                73.4        9.13
3.73      9.41 17    EP 0 325 571 81 h)
N-(1,1-Dimethylpropyl)-N-methyl-3,3-bis-(2-methoxy-5-methylphenylopropyiami
ne (LXYXQ, hyd- rochloride The fee base was obtained In 89% yield from the
amine (LXAIH) of Example 6n). The HCI-salt had m.p. 1470 (acetone-ether). 6
C25H37NO2C1 (420.1) requires: C 71.49 H  9.12 N  3.34 0 7.62 Cl 8.44 Found
70.8     9.20    3.63    7.74      8.42 10 I)
N-Methyl-N-tert.butl3-(2,4-dimethoxyphsnyl)-3-phenylpropylamine (LXXIII)
This compound was obtained as an oil in quantitative yield from the amine
(LVIII) of Example 61). NMR: 6.5-7.3 (m 8H), 4.3 (t 1H), 3.8 (a 6H), 2.3 (s
3H), 1.0 (s 9H). 1)
N-Methyl-N-terLbutyl--(2,5-dibenzyloxyphenyl)-3-phenylpropylamine (LqXIVl
15     This was obtained as an oil in 95% yield from the amine (LVI) of
Example Og). k)
N-Metyl-N-terbutyl-3,3-bls-(2-benzyloxy-methylphenyl)propylamine (L),
hydrochloride The free base was obtained In 92% yield from the amine (LVII)
of Example 6k). The HCI-salt had m.p. 170- 171e (acetone-ether). 20
C36H44NO2C0 (558.2) requires: C  77.46 H  7.9S N  2.51 0  5.73 C1 6.3.5
Found                                77.6      7.86    2.42    5.89
6.31 1)   N-Methyl-N-tert.butyi-3.3-bisi2,4-cimethoxyphenl)propylamine
(LXVI), hydrochloride 25      The free base was obtained In 98% yield from
the amine (LIX) of Example 8D. The HCI-salt had m.p. 180- 190 and seems to
be associated with 1/4 mol of water. C24H36NO C1 1/4 H2 (447.0) requires: C
64.48 H 8.34 N 3.13 0 16.11 Cl 7.93 30     Found
64.5      .7   3.02   16.2    8.19 m)
N-Methyl-N-terLbuyl-3-(2,3-diberzyloxyphe nyl-pt  amine (LXXVII) This was
obtained as an oIl In 98% yield from the amine (LI   Ob). NMR: 8 6.9-7.3 (m
18H), 2.1 (s 3H)l 1.0 (s 9H1)   a 3S      n)
N-Meyi-N-tert.butyl-3-(2-benzyloxyphenyl)-3-phenyipropylamine (LXXVHIq This
was obtained as an oil In 97% yield from the amine (Ll)-of Example 6c).
NMR: 6.9-7.3 (m 14H), 5.0 (s 4H), 4.5 (t IH), 2.2 (s 3H), 0.9 (a 9H). o)
N-Metyl-N-tert.butlH-3-(5-chloro-2-nothoxyphenyl)4-phenylpropylanine The
secondary amine from Example 6o) (25.3 9, 0.076 mol) was refluxed for 18 h
with formic acid (9.2 g, 40  0.2 mol) and 35% formaldehyde solution (8.59.
0.1 mol). Work-up gave 25.6 9,(97.5%) crude base. This was dissolved in
acetone and treated with an equlmolar quantity of oxalic acid In acetone
giving beige crystals of 



the title compound, hydrogen oxalate, m.p. 165. 45      C21H28CINO.C2H204
(436.0) requires: C  63.37 H  6.94 N 3.21 C1 8.13 Found
62.7      6.83   3.10      7.97 p)   N(2-Hydroxy-1
,1dimethpethyO-N-methp-3-(2-benzyloxypheny4-Sphenylpropylamine so      This
compound was slitilarly prepared from the compound of Example 5p). It was
obtained as a sticky oil which was converted to the ree hydroxy compound of
Example gad). q)   N-1-Adimantyl-N-riiethyl
-(2-benzyloxypheyi)3-phenylpropylammne This compound was similarly prepared
from the compount of Example 5q):It was obtained as a sticky oil which was
converted to the free hydroxy compound of Example gae) without further
purification. 65 18    EP 0 326 $71 B1 Example 8 Preparation from olefinic
precursors 6      a)
N-teributyl-3-(2,6-dimethoxyphenyl)-3-hydrxy-3-phenyipmpyiamine (im ) A
solution of dilsopropylamine (10.1 g, 0.1 mol) in dry ether (100 ml) was
cooled to -10'. A solution of butyl lithium In hexane (65 ml, 0.1 mol) was
added, and the mixture was stirred at -100 for 20 min. A solution of
N-ethylideno-tertbutylamine (10 9, 0.1 mol) In dry ether (100 ml) was added
and the solution was stirred at 0 for 20 min. After cooling to -0 a
solution of 2,S-dimethoxybenzophonone (24.1 g, 0.1 mol) In dry ether to
(100 mI), containing 30 ml THF, was added. The mixture was then stirred at
amblent temperature for 20 h and hydrolized with water. The organic phase
was washed with water, dried and evaporated, giving 32 g (94%) of
N-[3-(2,8-dimothoxypheony)-3-hydrw-3-phenylpropylidene]tert butylamine as
an oil. This od was dissolved In absolute ethanol (250 ml), the solution
was cooled to -5, and NaBH4 (5.7 , 0.15 mol) was added portionwise. The
mixture was stirred at 0 for 112 h, then at ambient temperature for 3 h.
Most is of the solvent was disthled off In vacuum, the residue was treated
with water, extracted with ether, washed with water, and extracted with 2N
HCI. The extract was washed with ether, basifled with NaOH, extracted with
ether, dried and evaporated, giving 30 g of the title amine. The HCI-salt
had m.p. 203-2040 (acetoneether) and seems to be associated with 114 mol of
water. 20 C21H29NO3.HCIJ/4 H20 (384.5) requires: C 65.60 H 8.01 N 3.64 0
13.52 Found                                        65.9    .1 1  3.64
13.7 26     b)
N-tert.Butyl-3-2,idmethoxyphenyl)-3-phenyl-2-prop.re-1-amine (LXX)O The
above amine from step a) (21 g, 0.061 mol) was added to 6.3N H1S04 (20 ml,
0.128 moi). The mixture was stirred on a boiling water bath for 2 h,
cooled, baulfled, and extracted with ether. The extract was washed, dried
and evaporated, giving 17.8 9, (90%) of the title olefin as a dear-oll. The
HCI-salt had m.p. 220-22., and was associated with 114 mol of water. so C2
H27NO2.HC. 1/4 H2  requires: C 68.82 H 7.86 N 3.82 0 9.82 Ca  9.68 Found
68.8    7.89    3.92    9.81      9.44 



36      c)   N-Methy--N-bu N 2    th yi             penypropyarlne (
), hy"droen fumarate The olefinic amine from step b) (16.3 g. 0.05 moi) In
methanol (250 ii containing 0.5 9 of a 10% PdlC catalyst, was hydrogenated
at ambient temperature and pressure. The mixture was then filtered through
Cela- ton, the filtrate was taken to dryness, giving 16.3 g (100%) of
N-tert.butyl-3-(2,dnimethoxyphenyl)-3-phenyl- propylamine. The HCi-sat had
m.p. 244' (ethanol). 40 C2 H29N02.HCi (363.9) requires: C 69.31 H 8.31 N
3.85 08.79 C1 9.74 Found                               69.3    8.29   3.83
9.27    9.75 45 The above secondary amine, as the free base, was methylated
with formaldehydeformic acod as described In Example 7, giving the tertiary
amine in 98% yield. The fumaic acid salt had m.p. 185-190' (acetone).
C26H35N6 (457.6) requires:    C   68.25   H  7.71   N  3.06   0  20.95
Found                                 67.8        7.S9      3.05       21.6
Example 9 S5 Removal of 0-protective groups a)
N.N-Dlisopropyl342-hydroxypheny )-3-phenyipopyLamine  MOl), hydrochloride
19    EP 0 325 S71 B1 The amine (XLD of Example 5k) (20.8 g, 0.064 mol) in
methylene chloride (150 rml) was cooled below 0o. A 1N solution of BBr% In
CH2C12 (64 ml. 0.064 mol) was then added dmpwlse, the solution was then
kept In the cooler (5') for 2-5 days, and volatile material was distilled
off at c 600. The residual syrup was basified, ext- rated with ether, the
extractwas washed withwater, dried and evaporated, giving aviscous syrup.
The HCI-salt s   had m.p. 2220 (methanol-ether), yield 31%. C21H29NO.HCI
(347.9) requires: C 72.49 H 8.69 N  4.03 0 4.60 Cl 10.19 Found
72.0     3.72    3.74    5,06      10.3 10 The following compounds were
obtained in the same way. b)
N-v(2f-ydroxyphenyl)+phenylpropyl]-2,2,6,6b-ttramethylplperidlne (LXXXII),
hydrogen fuma- rate 15     From the amine (XIOV) of Example 51). Crude
yield 78%. M.p. fumaric acid salt = Indefinite. C28H3705 (467.6) requires:
C   71.9   H  7.91  N  3.00  0  17.1 Found
71.8       8.41      3.01      16.6 20 c)
N,N-Dilsopropyl3-(2-hydy-5-mthylphenyl)-3-propamine (LXXIYV), hydrochloride
From the amine (XL) of Example Sc). Crude yield 85%. HO-salIt rn.' 209.2100
(acetone-ether) 26 C22H3 NO.HC1. 1/4iH!2 (366.5) requiresm C 72.09 H 8.95 N
3.82 0 5.46 Cl 9.67 Found                                     72.3   8.95
3.71  5.68   9.61 



30     d)   N-Methyl-WNterLbii43-(2-hydromethylphenyl)-3-phenylpropylamlne
(LXXXV), hydrochloride From the amine (LXVI) of Example 7b). Crude yield
100%. HCI-alt, m.p. > 2600 (ethanol). C21H29NO.HC1 (347.4) requires: C
72.49 H 8.69 N 4.03 Cl 10.19 Found                               72.7
8.58   3.81    10.95 e)   N,N-DRisopropyl-3,3-bMs2-hyrowphenyl)propylane
(LXXXVI, hgdrocihloldd From the amine (XXII) of Example a). Crude yield
57%. HCI-salt, m.p. 25r (ethanol-ther). 40 C2 H29N02.HCI (363.9)*requires:
C 69.31 H 8.31 N 3.85 0  L79 Cl 9.74 Found
69.3     837    3.95    9.23       9.40 45     t)
N-MethYl-N-tertbuyl-3,3-bl-(2-hydroxyphenyi)propylamine (LXXXVI,
hydrochloride From the amine WUVI) of Example 7c). Crude yield 100%, m.p.
190I. HU-salt, m.p. 252e (ethanol). C20H27NO2.H4..(349.9) requires: C 68.65
H  8.06  N  4.00  Cl 10.13 Found                               63.4
8.06     4.17        9.59 g)   N,N-D
lpopmpyl.342hydroxy-methyphenyl)3-phenyIpropylamine VLXX lVlII),
hydrochloride From the amine (XLI) of Example Sd). Crude yield 90%.
HCI-salt, m.p. 217r (ethanol). 55 20    EP 0 325 571 B1 C22H31N.HCI. 114 H;
O (366.5) requires: C 72.09 H 8.96 N 3.82 0 5.46 CI 9.67 Found
72.3    8.91  3.93  5.27   9.46 5 h)
N,N-Diisopropyl,-33-bi942-hydroxy-5-methyiphenyi)propyILamine (LXXXIX),
hydrochloride From the amine (XLII) of Example 5e). Crude yield 93%, m.p.
166. HCI-ealt m.p. 2200 (ethanol). 10       C23H33N02.HCI (392.0) requires:
C  70.47   H  8.74   N  3.57  CI 9.05 Found
70.6       8.78       3.71      8.93 I)   N-Methyl-N-.rbu-3,3-bis-
2-hydroxy.methylphenyU~propylamlne (XC), hydrochlorde 15     From the amine
(LX)X) of Example 7e). Crude yield 79%, m.p. 199-201 (IPE). HCI-salt, m.p.
220 (acetone). C22H31NO2.HC1 (373.0) requires: C 69.91 H 8.54 N 3.71 0 8.47
CI 9.38 20      Found                               69.9      8.70    3.75
8.81    9.15 D)
N-Methyl-N-rbutyL-3-(2-hydroxy--methylpheny0-3-phenylpropylamine (XCI),
hydrochloride From the amine (LXVIII) of Example 7d). Crude yield 100%.
HCI-sAlt, m.p. 2400 (ethanol). 25 C21H29NO.HCI (347.9) requires: C 72.49 H
8.69 N 4.03 0 4.60 CI 10.19 Found                              72.5
8.75    4.06    4.90      10.1 30 k)
N,N-Dilsopropyl-3-(4-fluorophenyl)-3-(2-hydroxyphenyl)propylamine (XCII),
hydrochloride From the amine (XLVII) of Example q). Crude yield 72%.
HCI-salt, m.p. 1830 (acetoneethanol). 35           C21H27FN0.HCI (364.9)
requires: C 69.12    H  7.73  N  3.83 



Found                                 69.1        8.09      3.82 I)
N,N-Dliaopropyl-3-(2,4-dlhydroxyphenyl)-3-phenylpropylamine (XCIID),
hydrochloride 40     From the amine (XLV) of Example 5h). Crude yield 31%.
HCI-salt, m.p. 205-2100 (ethanol-acetone-ether). C21H29N02.HC, (363.9)
requires; C 69.31 H 8.31 N 3.8S 0 8.79 Cl 9.74 Found
69.7    8.33    3.72    8.91      9.87 45 m)
N-(1,1-Dimethylpropyi)-N-methyl-3,3-bla-(2-hydroxy-methylphenyl)propylamine
(XCIV), hyd- roch1orlde From the amine (LXXII) of Example 7h). Crude yield
100%, m.p. 190-195'. HOI-salt, m.p. 235-240' (etha- 6o  nol-aetone-ether).
C23H33NO2.HCI (392.0) requires: C 70.47 H 8.74 N 3.S7 0 8.16 Cl 9.05 Found
70.0      8.96    3.54    8.11    9.19 n)   N-Methyi
N-terwbuti344(2.4.dlhydroxypheny)-3-phenylpropylamine (XCV), hydrobromide
From the amine (LXXIII) of Example 70. Crude yield 78%. m.p. 2600.
HBr-salt, m.p. > 2680 (ethanol). 21    EP 0 325 571 BI C20H23NO2.HBr
(394.4) requires: C 60.9 H 7.16 N 3.S5 O 8.11 Br 20.27 Found
60.8   7.18    3.29    8.38       20.2 5 o)
N,N-Dilsopropyl-3,3-bis-(Z4-dlhydroxyphenyl)propylamine (XCVi),
hydrochloride From the amine (XLVI) of Example 51). The HCI-salt,
consisting of an amorphous brown powder, did not give a satisfactory
elemental analysis because of incomplete combustion. p)
N-Methy-Ntert.butyl-3,3.bis-(2,4-dlhydroxyphenyl)propylamine (XCVII),
hydrochloride 10      From the amine (LXXVI) of Example 71). Crudeyield
87%, m.p. 260. The HClsaltdid notgive asatisfactory elemental analysis
because of incomplete combustion. q)
N,N-DilsopropylI-(2,56-dihydroyphenyl)4-phonyipropylamlne (XCVIII),
hydrochloride The amine (XLII) of Example 50 In the form of the free base
(32 g. 0.063 mol) In methanol (500 ml) con- taining 5 g of a 5% Pd/C
catalyst was hydrogenated at ambient temperature and pressure. After 2 h
the reaction is   was complete. The mixture was filtered, the filtrate was
taken to dryness, the residue was dissolved In acetone and treated with
ethereal HCI, giving 19.8 g (87%) of a crude salt, m.p. 2600.
Recrystallization from methanol gave white crystals, m.p. 260. 20
C2lH29NO2.HCI. IJ4 H20 (368.6) requires: C 68.44 H 8.36 N 3.80 0 9.77 C1
9.62 Found                                         68.4    8.40   3.60
10.3    9.42 The following compounds wPe prepared In the same way. 25
r)   N-MethylN-tert but4(2,5-dlhydroxyphenyl)-3-phenylpropylamine (CIX),
hydrochloride From the amine (LIV) of Example 7J). Crude yield 90%.
HCI-sailt, m.p. > 2700 (methanol-water). C20H27NO2.HCI (349.9) requires: C
68.63 H  8.06 N  4.00 0  9.14 C1 10.13 30      Found .
68.9     8,02    3.93    9.60       10.S s)
N,N-Dlisopropyl-3,3-bls-(2hydroxymethylphenyl)propylamine (C),
hydrochloride 



From the amine (XLUV of Example 5g). Crude yield 100%. HCI-salt, m.p. 2630
(methanol-ether). 35 C 23H33NO2.HCI (3290) requires: C  70.47 H  8.74 N
3.57 0  8.16 Cl 9.05 Found                                 70.      8.74
3.5S    8.47       8.03 40 t)
N-Methyl-N-tert.butyl-3,3bis-(2hydroxy-4-methylphenyl~propylamine (CI),
hydrochloride From the amine (LXXV) of Example 7k). Crude yield 97%, a
yellow powder. HCI-salt, m.p. 260 (metha- nol-acetone). 45 C22H31NO2.HCI
(378.0) requires: C 69.91 H  8.54 N  3.71 0  8.47 Cl 9.38 Found
69.9      8.68    3.67    8.85      9.24 50      u)   NiN-Dlisopropyl
(2,3_dihydroxyphenyl-3-phenylpropylamine (CII), hydrochloride From the
amine (XIX) of Example 5b). Crude yield 100%. HCI-salt, m.p. 174178760
(acetone). -      C21H29N02.HCQ (363.9) requires: C 69.31 H 8.31 N  3.85 0
8.79 Cl 9.74 55       Found                               ; 69.      8.33
3.66    937      9.63 w)   N-Methyl-N-terbutyb
-(2,3-dlhydroxyphenyl)-3-phenylpropy amine (CIII), hydrochloride 22    EP 0
325 571 B1 From the amine (LXXVII) of Example 7m). Crude yield 100%, a
white powder. HCI-aaIt, m.p. 20-210oe, siow heating, (methanol-acetone). 5
C20H27NN02.HC1. 1/4 H20 (358.9) requires. C 66.92 H 8.14 N 3.90 0 11.14 Cl
9.88 Found                                     66.9   8.12   3.76   11.8
9.74 x)   N-methyi-NWtert butyl-3-(2-hroxyphenyl)-3-phenylpropylamine
(CIV), hydrochloride 10     From the amine (LXXVIII) of Example 7n). Crude
yield 100%. HCI-salt, m.p. 2550 (acetone-ther). C2 NH27NOHCI (333.9)
requires: C  71.94  H  8.45  N  4.20  Cl 10.62 Found
71.9       8.43      4.01      10.3 y)
N-Methyl-N-tertbuly-(2,8-dihydroxyphenyl)-3-phenylpropyiamine (CV),
hydrochloride From the amine (iXXXI) of Example 8c) with 1Br3, In low
yield. HCI-salt m.p. 1700 (ethanol-ether). 20 C20H27N02.HCI. 1/2 H20
(358.9) requires: C 66.93 H 8.14 N 3.40 0 11.14 Cl 9.87 Found
67.4   8.28   3.63   10.9    9.99 25     z)
NN-Diisopropyi-3L(5-chloro-2-hydroxyphenyl)-3-phenpropylamine The base from
Example 5m) (11.7 g, 0.032 mol) was treated with pyridine (7.6 g, 0.096
mol) and conc. HCi (13 g). The mixture was taken to dryness in vacuum and
the residue was heated In an oll-bath at 205-215' for 1 112 h. The melt was
cooled somewhat, water was added, the mixture was digested in a boiling
water bath and cooled. 2 N HCI was added, the salt was filtered off, washed
with 2 N HCI and dried, giving 11.0 g (90%) 30  white salt m.p. 200".
Recrystallization from acetone gave the hydrochloride of the tille
compound, m.p. 202- 203e. C21H28CNO.HCI (382.4) requires:   C 65.96  H
7.64  N 3.66  CJ 18.54 



Found                                   66.0      7.88     3.63      18.3
as)   N-Methyl-N4ertbiyi-(5-chloro-2-hydroxyphenyl)&2phenylpropylamlne The
free base fom Example To) (10.5 g, 0.03 mol) was treated with pyrldine (7.0
g, 0.09 mol) and conc. 40  MCI (12 g). The mixture was taken to dryness in
vacuum and the residue was heated In an oDl-bath at 205-215' for 1 112 h.
The melt was cooled somewhat excess of 2 N NaOH was added, the mbcture was
extracted with ether, the extract was washed with water, dried and
evaporated giving 7.5 g (88%) crude syrup. This was dis- solved In ether
and treated with ethereal MCI giving 8 9 (83%h) of hydrochloride salt.
Recrystallization from ace- tone-2 N MCI gave the hydrochloride of the tlUe
compound, m.p. 260'. 45 C20H26CINO.HCI (368.4) requires:  C 65.21  H 7.39
N 3.80  aC  19.25 Found                                  65.0      7.30
3.73      18.9 so ab)
N!d-(2-Hlydroxphenye)-3-phenylpropyl}2,2,5,5-tetramethylpyrroline The crude
amine from ExamPle Sn) was hydrogenolysed as described in Example 9q). The
free amine was obtained as an od which was converted to the hydrochloride
and crystallized from 2-propanol. M.p. 250C. 56 C23H31NO.HCI (374.0)
requires: C 73.86 H 8.63 N 3.75 0 4.28 Cl 9.48 Found
73.8    8.71   3.59   4.80    9.45 23    EP 0 325 S71 B1 ac)
N4342-Hydroxyphenyl)-3-phenyipropyljhydroxy-2,2, 6-tetrmethyl piperidine
The benzyloxy compound from Example 5o) was hycdrogenolysed as described In
Example 9q). The free base was converted to the hydrochloride semlhydrate
which was crysta lized from acetone. The compound melts with decomposition
at about 150-C. s C24H33NO2.HCi. 1/2 H20 (413.0) requires: C 69.79 H 8.4 N
3.39 0 9.68 C1 8.58 Found:                                       70.0
8.67   3.47   9.98   8.13 to      ad)
N-(2-Hydroxy-1,1-dimethylethyl)-N-nethyl-3-(2-hydroxyphenyl)-3-phenylpropyl
amine The benzyloxy compound from Example 7p) was hydrogenolysed as
described in Example 9q). The amine, obtained as a glassy mass, was
converted to the hydrochloride which was obtained as an amorphous solid on
precipitation fom ethanol with ether. 15 C20H27 N02.HCI (349.9) requires: C
68.65 H 8.06 N 4.00 0 9.15 C1 10.13 Found:
68.25   8.18   3.98   9.12    10.0 20      ae)
N-1-Adamantyl-Nimethyl3(2-hydroxyphenyl)-3-phenylpropylamnine The benzyloxy
compound from Example 7q) was hydrogenolysed as described In Example 9q).
The free hydroxyamine was obtained as a glassy mass. It was dissolved In
anhydrous ether and treated with an excess of hydrogen chloride In ether.
The hydrochlorlde precipitated as a powder which decomposed at about 220C.
25 



C26 H33NO.HCI (412.0) requires: C 7S.79 H 8.32 N 3.40 0 3.88 Cl 8.61 Found:
75.3    8.01   3.22   3.45    8.96 30 Example 10 Reduction of amides 85
a)   N.N-Dilisopropyl-3(2.methoxy-5.methylphenyl)+-phenylpropylaemne
3-(2-Methoxy-5-methytphenyl)-3-phenylpropionic acid (12.8 g, 0.05 mdl)
(J.D. Simpson & H. Stephen, J. Chem. Soc. 1958 1382) and thionyl chloride
(50 ml) are heated on a water bath for 3 h. The excess of thtonyl chloride
Is distilled off under reduced pressure. The remaining crude
3-(2-methoxy-5-methylphenyl)-3-phenyl- propionyl chloride is dissolved In
50 ml of dichloromethane and added dropwise to a stbred solution of dllsop-
4o  ropylamine (20.2 g, 0.20 mol) In 200 ml of dichloromethane at about
0eC. The solution ls left 10r2 h, the solvent Is distilled off and the
remaining material Is treated with water. The solid product consisting of
NN-dilsopropyl- 3-(2-methoxy-5-methylphenyi)-3-phenylproplonamide is
filtered off, dried and added In small portions to a stir- red suspension
of lithium aluminium hydride (.0g , 0.16 moi) In dry ether (700 md). The
mxbture Is refluxed for 2 days. Excess of hydride Is destroyed by the
careful addition of water, the ether layer is separated and dried 45  with
anhydrous sodium sulfate. Afterfiltration the solution is added to a
solution of excess fumari acid In ether. The precipitated salt Is collected
and crystallized from 2-propanol. The hydrogen fumarate melts at 1760C. b)
N-Methyl-N-tertbutyl-3-(2-methoxy-methylphonyl)-3-phenylpropylamine was
similarly prepared. The hydrochloride melts at 1610C. so   Example 11 a)
N-Methyl-N-tetbutyl4B(-chloro-2-hydroxyphonyl)-3-phenylpropylamine *A
solution of chlorine (7,11 u, 0.10 mo) In acetic acid (500 ml) is added
dropwise to a stirred solution of
N-mnthyl-N-ert.butyI-2-hydroxyphenl-3-phenyipropylamine (29.7g8. 0.10 mol)
in acetic acid (200 ml) with 56 stirring. After 2 h the solvent Is
distilled off under reduced pressure and the crude hydrochloride left is
recrys- tallized rom 2-propanol. Melting point 260C. b)
NN-Disoproapl-35-chioro-2-hydroxyphenyl)-3-phenlprop lamino Is similarly
prepared. The hyd- rochloride melts at 202-31C. 24    EP 0 325 571 B1
Example 12 Separation of (e)- and (-)-enantlomers 6
(*)-NN-Olisoprompyl-3-(2-hydroxyphenyl)-3-phenylpropyiaminh (31.1 g, 0.10
mot) Is dissolved in 300 ml of ethanol. A solution of L(+)-tartarle acid
(18.0 g, 0.10 mol) in 400 ml of ethanol is added. The mixture Is heated a
few minutes In a boiling water bath and seeded with crystals obtained by
cooling and scratching a small sample of the main solution. The mixture is
chilled atabout4*C over-nightwhereupon the crystalline precipitate is
filtered off washed with cold ethanol and recrystallized repeatedly from
ethanol. The pure (-)-NN-diisop- 10
ropyi-3-(2-hydroxyphenyi)-3-phnyipropylamine hydrogen L-(+)-tartrate thus
obtained has [a1] -10.6- (c = 5% In methanol). The fres amine Is obtained
by alkalisation of an aqueous solution, exraction into ether, drying and
evaporation of the solvent. Sticky oil, [ci]w -5A0 (c = 5% In methanol). 



(+)-NN-Dieopropyi-32-hydroxyphenyl)-3-phenylpropyiamine is similarly
prepared using D-(-)-tartario acid. The hydrogen.-U-)tartrate has [zJm
+10.0a. The free amine has [alo +5.60, both measured as 5% aol. utions In
methanol. Example 13 (continuation of Example 1) 20  Preparation of
4-phenyl-3,44ihydrocoumarins g)
4-(L2Methoxyphenyfls-methyl-3,4-dlhydrocoumarin (COI) A mixture of
2-methoxycinnami acid (178 g, 1.0 mol), p-cresol (108 g9 1.0 mol), and
p-toluenesulphonio acid monohydrate (47.5 g, 0.25 mol) was stirred on a
boiling water-bath for about 2 h during which time the 25  system was
evacuated with a waterpump to remove formed water. The solid was then
broken up and washed copiously with water. The granular material was then
stirred with a large volume of saturated NaHCO3 solution containing some
10% acetone. The product was filtered off, washed, dried and recrystallised
from acetone affording 167 9 (62,5%) white crystals of the desired Iactone,
m.p. 1400. 30           C.UllOzs (268.3) requirest    C 76.10,  H 6.01,   0
17.89 E'ound:                             76.0        5.97       17.9 h)
6-Chloro4-(2-mehoxypheny-3,4-dhydrocoumarln (2VIQ) was prepared In a
similar way In 49% yield from 2-methoxycinnamic acid and p-chlorophenol,
the reaction temperature being 130 In this case. M.p. 172-173 (acetone).
CONG,,0. (288.7) requires:    C 66.56   El 4.54    0 16.62 Fbund:
66.8       4.45        16.5 40 Example 14 (continuation of Example 2)
Preparation of 3,3-diphenylpropionic acid esters I)
Methyl-3-(2-methoxyphenyi)-3-(2-methoxy-5-methylphenyl)proplonate (CVIII)
was obtained as an oil In 7T% yield from the lactone CVI of Example 13g in
the manner described for the ester VI of Example 2a). m)
Methyl-3-(5-chloro-2-methoxyphenyl)-3-(2-methoxyphenyl)propionate (CIX) was
obtained as an oil In the same way In 97% yield from the lactone CVII of
Example 13. so  Example 15 (continuation of Example 3) Preparation of
3,3-diphenylpropanols m)
3-(5-Chloro-2-methoxyphenl)-3-(2-methoxyphenyl)propanol (CX) was obtained
In 84% yield from the ester CIX of Example 14m In the manner desoribed for
the propanol XVI of Example 3a), except that the reduction was carried out
In toluene with a 10% tolar excess of a 3.4 M toluenic solution of sodium
bls(2-me- thoxyethoxy)aiuminium hydride (SMEAH) instead of LWIi-14. M.p.
70-72 (PE). 25    EP 0 325 571 B1 n)
3-(2-Methoxyphenyl)-3-(2-methoxy-5-methylphenyi)propano (CXQ) was obtained
in the same way In quantitive yield from the ester CVIII of Example 141).
The product consisted of a golden oil of 89% purity according to GC. 5
Example 18 (continuation of Example 4) Preparation of
3,3-diphenylpropyl-p-toluenesulphonates 



n)
3.(2-Methoxyphenyl)-3-(2-methoxy-5-methylphenyl)propyl-p-toluenesulphonate
(CXII) was prep- 10  ared In the same way as the tosylate XXVII of Example
4a) In quantitative yield from the propanol CXi of Example 15n) using
CH2CI2 as solvent Instead of chloroform. M.p. 1018 (etherllPE). CasH2.0oS
(440.57) requires:  C 68.16   H 6.41    S 7.28 Found:
68.3        6.51      7.20 0)
3-(5-Ghloro-2-methoxyphenyi)-3-(2-methoxyphenyl)propyl-p-toluenesulphonate
(CXIII) was obtained in the same way in quantitative yield from the
propanol CX of Example 15m. M.p. 97-98' (acetonellPE). 20 Cz2.azuCIO.
(460.92) requires:   C 62.54   H 5.47   S 6.94   C  7.69 Eaund:
63.0       5.65      6.95       7.70 26  Example 17 (continuation of
Example 6) Preparafton of tertlary 3,3-diphenylpropylamines r)
N,N-Dflsopropyl-3-(5-chloro-2-methoxyphenyl)-3-(2-methxypheny)propylamine
(CXIV) was so  obtained as an oil in 94% yleld from the tosylate CXIII of
Example 16o) in the manner described for the amine XXXVIII of Example 5a).
Purity by GO - 99.9%. 8)
N,N-Dlsopropyl-3.(2-methoxyphenyl)-3-(2-methoxy-5-methy phenyl)propyiamine
(CXVG   was obtained In the same way In 49% crude yield from the tosylate
CXV of Example 16n). After chromatographic purIficatIon on an SIgel 60
column (eluation with light petroleum), the product (oil) had a purity of
100% accord- 3s  nV to GC. t)
N.L(2-Benzyloxy-5-methyl)-3-phenyl)-2,25,5-tetramethylpyrrolidine (CXVI)
was prepared fom 3-(2- benzyloxy-methyl)-3-phenylpropyl tosylate and
2,2,5,5-tetramethylpyrroldine following the directions given in Example
5a). It was obtained as a sticky oil which was converted to the free
hydroxy compound of Example 2OaD. 40 Example 18 (continuation of Example 6)
Preparation of secondary 3,3-diphenylpropylamines 45      p)
N-tert.Bub3.(5-chioro-2-methoxyphenyl).3.42-methoxyphenyl)propylavmine
(CXVII) was prepared In quantitative yield from the tosylate CXIII of
Example 16o) In the manner described forthe amine L of Example 6a). The
H-msait had m.p. > 2600. 00    C3ICaeClN102.HC1 (398.38) requires: C 63.3
H 7.34   N 3.52   Cl 17.80 Found:                                    63.2
7.46       3.49       17.4 q)
N-tert.Butyl-3(2-methoxyphenyl)-3-(2-methoxy-5-methylphenyi)propylamine
(CXVIID  was 5s  obtained In a simiar way In 89% crude yield from the
tosylate CXII of Example I6n). The HCI-salt had m.p. 2250. 26    EP 0 325
571 BI Rewires:                   C 69.91   H 8.54   N 3.71   Cl 9.38   0
8.47 Found:                       69.8        8.73      3.60        9.45
8.79 5 



Example 19 (contInuation of Example 7) Preparation of tertiary
3,3-diphenylpropylamines from secondary amines 10 r)
N-Methyl-N-tert.butyl-3-(5-chioro-2-methoxyphenyl)-3-(2-methoxyphenyl)propy
lamine (CXIX) was prepared in 89% yield from the amine CXVII of Example
18p) In the manner described for the amine LXl of Example 7a). The HCI-salt
was prepared by treating an acetonic solution of the free base with
contracted hyd- rochloric acid. M.p. 130. 15      C22H31CI02N - HCI * H20
(430.42) Requires:                          C 61.39   H 7.74   N 3.25   C1
16.47 Found:                                62.0        7.93       3.26
16.5 20 a)
N-Methyl-N-tartbutyl-3-(2-methoxypheny)-3-(l2-methoxy-5-methylphenyl)propyl
amine (GXX) was prepared In a similar way In 98% yield from the amine
CXVIII of Example 18q). The free base (oii) had a purity of 96% by GC. 26
Example 20 (continuation of Example 9) Removal of 0-protective groups 30
at)
N,N-Dllsopropyl-3-(2-hydroxyphenyl)-3-(2-hydroxy-methylphenyl)propylamine
(CXXI) The amine CXV from Example 17s) (26.5 g, 0.072 mol) In methanol was
treated with a slight excess of concentrated hydrochloric acid. The mixture
was taken to dryness In vacuum, pyridinlum chloride (25.4 9, 0.22 mol) was
added and the mixture was then heated at 200-2050 for I i h. The mixture
was cooled to about 800, acetone (20 9) was added followed by addition
ofiittle water. The salt was filtered off, washed with diluted HCI 35
anddried. Recrystallisationfron absolut eithanollethergeve 17.5 g
(64.3%)ofawhit salt, m.p. : 250. Purity by GC = 100%. C22H31NO2 - Ha
(377.97) 40      Requires:                    C 69.91   H 8.54   N 3.71   0
8.47   C1 9.38 Found:                         69.8        8.65      3.57
8.76        9.51 ag)
N,N-Dllsopropyl-3-(5-chloro-2-hydroxyphenyl)-3-(2-hydroxyphenyl)propylamine
(CXXII was prep- 45  ared In the same way in 37% yield from the amine CXIV
of Example 17r). The HCI-salt had m.p. 2140 (ethanol). C21H-2N02- HCI
(398.38) Requires:                   C 63.31   H 7.34   N 3.52   0 8.03
C1 17.80 5o     Found:                         63.1        7.34      3.40
8.15        17.8 ah)
N-methyl-N-tert.butyI-3-(2-hydroxyphenyl)-3-(2-hydroxy-5-methylphenyl)propy
lamine  (CXXIII) was prepared In the same way In 30% yield from the amine
CXX of Example 19s). The HCI-salt had m.p. 240 55  (acetone). 27    EP 0
325 571 Bi Cj2.16mR..C1 (363.94) requires:   C 69.3   H 8.31   N 3.58   Ci
9.74 Ebund:                                   69.0       8.35      3.65
9.76 



a)   N-Mothyi-N-ter butyi-3
5chioro-2-hydroxyphenyI)Y3-(2-hydroxyphenyl)propyiamine CXXIV) was prepared
In the same way In 24% yield frorn the amine CXIX of Example 19r). M.p. >
2500. 10     CxoHaeC1NOa.IC1 (384.36) requires: C 62.50   H 7.08   N 3.65
Cl 18.45 Pound:                                  62.5       7.09      3.63
18.4 is     aJ)
N-[3-(27Hydroxy-5-nmthylphenyl)-3-phenylpropyl]-2,2.5,5-teramnethylpyrroldl
ne (CXXV) was obtained when the O-benzylated amine CXVI of Example 17t) was
hydrogenolyzed as described In Example 9q. The hydrochloride melts at 2400.
20      C2.4l6.CINO (388.0) reqires:  C 74.29   H 8.83    N 3.61    C1
19.14 Eound:                              73.9       8.90        3.52
9.48 25  Example 21 (continuation of Example 10) Reduction of amides
N,N-Dilsopropyi-3-(2-methoxyphenyl)-3-phenylproplonamine 30
N,N-Diisopropyl-3-(2-methoxyphenyl)-3-phenylproplonamide was obtained as o
pale yellow oil in quantita- tve yield from
3-(2-methoxyphonyl)-3-phenylproplonlc acid In the manner described for the
amide of Example 10a). This amide (27 g, 0.08 mol) In toluene (50 9) was
added dropwise under r.t to a 3A M toluenic solution of SMEAH (50 g, 0,17
mol) diluted with an equal weight of toluene. The mixture was stirred at
60-70 for 2 h, ac  cooled, treated with excess od 2N NaOH. The organic
phase was separated, washed with water and extracted with 2N HCI. The
acidic extract was washed with ether, basifled, extracted with ether, dried
and evaporated giving 17.1 g (66%) free base. This was dissolved in acetone
(75 ml) and treated wIth 6.6 g fumaric acid dis- solved In methanol,
affording 20 g of the fumaric acid salt, m.p. 163-1640. 40
C22H:,1CK.C4H4O4 (441.58) require:  C 70.72  H 7.99  N 3.17  0 18.12 Found:
70.7      7.96    3.13    18.0 45  Example 22 Separation of (+)- and
(-)-enantlomers
(+)-N,N-Diisopropyl-342-hydroxy.6-methylphenyl)-3-phenyipropylamine
hydrogen tartrate The racemic amine (LXXXVIII of Example 9g) (48.8 g, 0.15
mol) was dissolved In 600 ml of 95% ethanol and mixed with a solutIon of
L(+-tarftrIc add (22.5 9, 0.15 mol) in 500 ml of ethanol. The mixture was
left over night at 14M. The precipitated salt was collected by filtration
and washed with ethanol and ether. The yield of - crude salt with [A],
+29.50 (C 5%, methanol) was 34,3 9. Two recrystailisations from ethanol
afforded 21.8 9 55  with J[.25 +36.0. 28    EP 0 325 571 B1 C241137NO
raauirie:         C 65.66   H 7.84    N 2.95    0 23.55 Found:
65.9        8.06        2.90        23.5 S
(-)-N,N-Dilsopropyl-3-(2-hydroxy-r-methylphenyl)43-phenylpropylamine
hydrogen D(-)-tartraet was similarly prepared using D(-)-tartarc acid. [aJ
-35.80. 10               Foud:            C 65.6  ii 8.00    N 2.83    0
23.6 



Several of the compounds according to the InventIon were tested with regard
to anti-cholinergic, anti-norad- renaline, and anti-calcium effects,
toxicity and effect on the heart rate. The test procedures are described
below, 15  and the test results are reported In Table 1. For comparison
purposes the testing also Included the commercially available drug
terodillne and a structurally similar compound,
N.N-dimethyl-3-.(2-methoxyphenyl)-3-phenyl- propylamine, disclosed as an
antidepressant in US-A-3.446.901, GB-A-1.169.944, and GS-A-1.169.945. The
test results clearly show that the compounds according to the Invention are
superior to the known compounds especlaily as regards selectivity between
the desired ant-cholinergic activity and the undesired side-effects. 20 a)
Antichollnergic activity on isolated urinary bladder Male guinea-pigs,
weighing 250450 g, were killed by a blow on the head and exuanguinated. The
urinary bladders were quickly removed and placed In Nat-Krebs, In which
they were kept throughout the dissection 25  procedure. The bladders were
dissected free from adherentfat and connective {issue before they were cut
open by an incision on each side from the base towards apex. The mucosa was
carefully removed with a pair of sci- ssors. Four strips, approximately 3-5
mm long were prepared by cutting In a parallel direction to the
longitudinal muscle fibres, on each half of the bladder. The bladder strips
were Immediately mounted vertically In 6 ml organ baths containing
Nae-Krebs solution 30  aerated with carbogene gas to maintain the pH at
about 7.4. The temperature, 37e0;, was thermostatically con- tIrolled by a
iLauda MS3 thermostatic circulator. The preparations were suspended between
two hooks, one of which was connected to a Grass Instruments FT03 force
transducer. The Isomeric tension of the preparations was recorded by a
Grass polygraph model 79D. The resting tension was applied to approximately
5 mN. The strips were allowed to stabilize for at least 45 minutes. During
this period the resting tension was adjusted to 35  5 mN and the
preparations were repeatedly washed. In the preliminary experiments
concentration-effect curves for carbachol (carbamylcholin chloride) were
studied, in order to determine a suitable agonist concentration for
Inhibition studies with antagonist. The carbachol concentration chosen, 3 x
10-M, produced a submaximal contractant response (70e%). In the inhibi- ton
studies, the strips were contracted with carbachol (3 x 10"M) every 15
minutes. The strips were washed 40  three times after every agonist
addition. This procedure was repeated until a reproducible contractant
response was observed. A variation of about 10% for three subsequent
contractions was accepted as reproducible. Initially each antagonist was
tested In a concentration of 10-4M, on.two bladder-strips fRom different
gui- nea-pigs. When a reproducible responsewIth 3 x 104M carbachol was
obtained, the strips were Incubated with the antagonist for 15 minutes
before the next carbachol was added. If the antagonist produced more than
50% 45  Inhibition of the response to carbachol, a complete
concentration-inhlbition curve was also made. In the com- plete Inhibition
curves, the stips were then Incubated for 60 minutes with a fixed
concentration of the antagonist before the next addition of carbachol. The
effect of the antagonists was calculated as per cent inhibition of the mean
of the Initial agonist-Induced contractions. To generate
concentration-Inhibition curves the antagonists were studied In 688
concentrations and for each concentration a fresh preparation was used,
I.e. the strips were 5D  only exposed to the antagonist once before they
were discarded. b)   Antagonistic effect to noradrenaline and calcium on
the portal vein Preparation of Isolated portal vein from rat t5 Animals:
Albino, male rats, welghing about 200 g. 29 



EP 0 325571 Bi Bath volume:       5 ml Buffer:            Nat-Kriba,
modified by K.E. Andersson Temperature:       370C Gas:
Carbogene (93.5% 02 + 6.5% C02) 5   Muscle tension:     0.5g The rat is
killed by a blow on the neck and decapitated. The abdomen Is opened, the
vein is dissected free from fat, cut open longitudinally and mounted in an
organ bath. Changes in Isometric tension Is registered by a force
displacement transducer, connected to an amplifier and a writing
osciflograph. Noradrenaline - antagonism on portal vein Doses:
Noradrenaline 3 x 10-T M 15 The chosen doses give about 70% of maximal
response. The agonist is added to the bath at 10-minutes Intervals. When
reproducible contractions are obtained a fixed concentration of the test
substance Is added to the bath. After an incubation period of 10 minutes
noradrenallne Is added. The next concentration of the test substance is
added when the original response of the agonist Is obtained. 20      The
antagonistic effect of the substance Is calculated as per cent Inhibition
of the mean response by three preceding doses of the agonist. Ca-
antagonistic effect on portal vein 25      10 mM K+-solutlon is added to
the Krebs buffer to stabilize the spontaneous myogenic activity of the
vein. The amplitude of the muscle contractions Is measued. The test
substance Is added to the bath In cumulative doses until total Inhibition
Is obtained. c)   Histamine- antagonism on isolated Deum 30 Preparation of
Isolated ileum from guinea pigs Animals:            Guinea pigs of both
sexes, weighing about 350 g. 35  Bath volume:        5 ml Buffer:
Nar-Kreba, modified by K.E. Andersson Temperature:       37eC Gas:
Carbogene (93.5% 02 4 6.5% C02) Muscle tension:    0.5 g 40 The guinea pig
Is killed by a blow on the neck and decapitated. The abdomen Is opened and
about 2 cm of the Ileum is cut off about 15 cm above the ieocaecal
Junction. The piece of Ileum Is washed with buffer and mounted in an organ
bath. Changes In Isometric tension is recorded by a force displacement
transducer, con- nected to an amplifier and a writing oscillograph. 45
Dose: 5 x 10-7 M of histamine. The chosen dose of histamine gives about 70%
of maximal response. The agonist Is added to the bath at 3-minutes
intervals. When reproducible contractions are obtained a fixed
concentration of the test substance 



is added to the bath. After an incubation period of 2-10 minutes a new
contraction Is Induced by histamine. The next concentration of the test
substance la added when the original response of the agonist Is obtained.
ao      The agonistic effect of the test substance is calculated as percent
Inhibition of the mean response by three preceding doses of histamine. d)
Acute toxicity in mice 5s      The antagonists to be tested were dissolved
in 0.9% NaCi. If they were not soluble in 0.9% NaCI they were dissolved In
double distilled water. The solutions were prepared on the day of the
experiment 30    EP 0 325 571 B1 Procedure White male mice, 25 g, were
placed In a mouse holder. The tested compounds were given as Lv. bolus
doses In one of the fourtaig-veins, with a volume of 0.01 mig mouse. Each
substance concentration was given a   to a group of four mice. 4-5
different concentrations of the antagonists were made and tested. The acute
lethal dose (LDi) was the lowest concentration of the antichollnerglo drug
where 4 mice of 4 tested died within 5 minutes after an iv. bolus dose.
LD84nterval : The L0i-interval was between the highest dose where 4 mice
survived and the lowest dose where 4 mice died within 5 minutes after an
iWv. bolus dose. e)   Effect on heart rate In conscious rat The animal is
slightly ansestetized by ether and an Infusion cannula Is Inserted into a
tail vein. While se1ll asleep the rat Is placed In a simple device, made of
a coarse, somewhat elastic net fcxing the rat In a constant i5  position.
Electrodes are attached to the extremities and connected to an ECG-pulse
pre-amplifier and a Grass polygraph. By recording the EGG, the heart rate
can then be determined. Before any substance Is given the animal has
regained consciousness and the heartrate has been constant for at least 15
minutes. The substance is injected, i.v. In the Infusion cannula and
flushed with physiological saline. 2o      ECG Is recorded 0.25, 0.5, 1, 2,
3 and 5 minutes after completed Injection and then every 5 minutes until
the original heart rate Is obtained. 25 30 35 40 45 60 55 31    EP 0 325
571 B1 
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Preparation of tablets Ingredients                          mg/tablet 1.
Compound I in Table 1                 2.0 2.  Cellulose, microcrystalline
57.0 10                    3.  Calcium hydrogen phosphate            l5.0
4.  Sodium starch glycolate               5.0 5.  Silicon dioxide,
colloidal            0.25 15                    6.  Magnesium stearate
0.75 80.0 mg The compound I according to the invention Is mixed with
Ingredients 2, 3, 4 and 5 for about 10 minutes. 20   The magnesium stearate
Is then added, the resultant mixture being mixed for about 5 minutes and
then com- pressed into tablet form with or without fllmcoating. Example B
25 Preparationqof capules Ingredients                         mg/capsule 



1.  Compound I in Table I                  2 2.  Lactose
186 3.  Corn starch                           20 4.  Talc
15 35                    5.  Magnesium stearate                      2 225
mg The compound I according to the invention is mixed with ingredients 2
and 3 and then milled. The resulting 4o   mixture Is then mixed with
ingredients 4 and 5 and then filled Into capsules of appropriate size.
Claims 45      1. 3,3-Diphenylpropyiamines of fommula I R2 OOR 50
.CHC-CH -c          X            I S5   wherein RI signifies hydrogen or
methyl, R2, R3 and R4 Independently signify hydrogen, methyl, methoxy, hyd-
roxy, carbamoyl, sulphanoyl or halogen, and X represents a tertiary amino
group of formula 11 35    EP 0 325 571 B1 Example A Preparation of tablets
5 Ingredients                         mg/tablet 1.  Compound 1 in Table 1
2.0 2.  Cellulose, microcrystalline          57.0 10                    3.
Calcium hydrogen phosphate           15.0 4.  Sodium starch glycolate
5.0 S.  Silicon dioxide, colloidal            0.25 ,5                    6.
Magnesium stearate                    0.75 80.0 mg The compound I according
to the Invention Is mixed with ingredients 2, 3, 4 and 5 for about 10
minutes. 20  The magnesium stearate is then added, the resultant mixture
being mixed for about 5 minutes and then com- pressed Into tablet form with
or without flimcoadng. Example B 25 PeparatIon    f caysules Ingredients
mg/capsule I.  Compound I in Table 1                  2 30
2.  Lactose                              186 3.  Corn starch
20 4.  Talc                                  15 



35                    S.  Magnesium stearate                     2 225 mg
The compound 1 according to the Invention is mixed with Ingredients 2 and 3
and then milled. The resulting 40   mixture Is then mixed with Ingredients
4 and 5 and then filled Into capsules of appropriate size. Claims 45
1. 3,3-Diphenylpropylamlnes of fonnula I O2 4    CH.CH2-CH27X
I R30- - R4 ws   wherein R1 signifies hydrogen or methyl, R2, R3 and R4
Independently signify hydrogen, methyl, methoxy, hyd- roxy, carbamoyl,
sulphanoyl or halogen, and X represents a tertiary amino group of formula
11 35    1 ||1|1 11|11 ll1111|111 '"'    EP 0 325 571 B1 AR -No  6 wherein
R5 and R' signify non-aromatic hydrocarbyl groups, which may be the same or
different and which together contain at least three carbon atoms, and
wherein R' and R' may form a ring together with the amine nitrogen,
theirsalts with physioiogically acceptable acids and, when the compounds
can be in the foAD of optical Isomers, the racemic mixture and the
Individual enantlomers. 1o     2. 3,3-Diphenylpropylamines according to
claim 1, wherein each of Rs and Rs independently signifies a saturated
hydrocarbyl group, especially saturated aliphatic hydrocarbyl groups such
as C1a4alkyl, especially C-alkyl, or adamantyl, RG and Re together
comprising at least three, preferably at least four carbon atoms. 3.
3,3-Diphenylpropylamines according to claim I or 2, wherein R6 and RI taken
together form a ring with the amine nitrogen. 16     4.
3,3-Diphenylpropylamines according to daim 13 2 or 3, wherein RG andlor Rs
carries at least one hydroxy substitutent. 5. 3,3-Diphenylpropylamines
according to any one of the proceeding claims, wherein at least one of Rs
and RG comprises a branched carbon chain. 6. 3,3-Diphenylpropylamines
according to any one of claims 1-5, wherein X signifies any of the
following 20  groups a)-I), each of which may carry at least one hydroxy
substituent: 28 a)    -N ~CC3)2,    b)-N .CH3    ,               ) c   N,)H
CH(CH3)2              3C(c         3    cC(CH3)H2CH3 30 C~~3     3
3CH3 cm                                               C t5~~~.' CH2    2
H2   3) ^ d).   -N                                            CH)     1f)
- 35            N.,                                            2 CH3   CH3
H3 



40 7. 3,3-Diphenylpropylamines according to claim 1, selected from the
group consisting ofthefollowing com- pounds, their salts with
physiologically acceptable acids and, where possible, their racemates and
Individual enantlomers:
NN-dilsopropyl-3-(2-hydroxy--methylphenyl)-3-phenylpropylamine,
N-methyl-N-tert.butyl-3-(2-hydroxyphenyl)-3-phenylpropylamine, 45
N-methyl-N-terttbutyl-3-(2,4-dihydroxyphenyl)-3-phenylpropylamine,
N-methyl-N-tert.butyl-3,3-bls-(2-hydraxyphenyl)propylamlne,
NN-disopropyl-3,3-bis-(2-hydroxyphenyl)propylamine,
N,N-diisopropyl-3-(2,5-dihydroxyphenyl)-3-phenylpropylamine,
N-methyl-N-tert.butyl4.(2,5-dihydroxyphenyl)-3-phenylpropylamine, 60
N,N-dilsopropyl-3-(2-methoxyphenyl)-3-phenylpropylamine,
N-13-(2-methoxyphenyl)-3-phenylpropyi]-2,2,6,6-tetramethylpiperidins,
(})-N,N-dilsopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine. 8.
3,3-Diphenylpropylamines according to any one of claims 1-7 for use as
pharmaceutically active subst- ances, especially as anticholinergic agents.
6S      9. A pharmaceutical composition comprising a
3,3-diphenylpropylamine according to any one of claims 1-7 and a compatible
pharmaceutical carrier. 10. Use of a 3.3-diphenylpropylamine according to
any one of claims 1-7 for preparing an anticholinergic drug. 36 so~ ~
~~~IDlll111111111111    EP 0 325 571 Si 11. A method for preparing
3,3-diphenylpropylamines according to any one of claims 1-7, comprising: a)
reacting a reactively esterified 3,3-diphenylpropanol of formula IlI .2 5
CH-CH2-CH27Y              HII 10 wherein R11R4 are as defined above, any
hydroxy groups may be protected and Y Is a leaving group, with an amine of
formula IV is                                          MH-X  IV wherein X
is as defined above, or b) reducing a 3,3-diphenylpropionamide of formula V
20 ,2 CHCH 2'CiX V 25                               R3 wherein R'-R4 and X
are as defined above and any hydroxy groups may be protected, or c)
N-methylating a secondary 3,3-diphenyipropylamine VI 



30 R2 ORi 35                           iH-CH2.-CH2-NH-z   VI wherein R1-1R4
are as defined above and any hydroxy groups may be protected, and wherein Z
has the 40      same meaning as R5 and Ri with the exception of methyl, or
d) reducing a 3,3-diphenyipropylamine of formula Vila or Vilb R2
R2 45   a-O~~~~~t                             OO R R"5CH-CH-CH2-X
-CH H2_X Vila                                Vlb wherein RI-R4 and X are as
defined above and any hydroxy groups may be protected, and W signifies a ss
hydroxy group or a halogen atom, and 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 Ii) If
desired converting obtained bases of fonnula I Into salts thereof with
physiologically acceptable 37 C 11111111111111111    EP 0 325 571 B1 acids,
or vice versa, and/or liI) if desired separating an obtained mixture of
optical isomers into the individual enantiomers, and/or #v) V desired
methylatdit an ortho-hydroxy group in an obtained compound of formula 1,
wherein R' is hydrogen andlor R4 is hydroxy. 6 Patentansprilche 1.
3,3-Diphenylpropylamine der Formel I 10 2 ss
vC~~~~~~~~~~H-CH 2-CH 2           I R1 worin R1 fOr Wasserstoff oder Methyl
steht, R2, R3 und R4 unabhfingig voneinander fOr Wasserstoff, Methyl, 20
Methoxy, Hydroxy, Carbamoyl, Sulianoyl odor Halogen sathen, und X aine
trtlere Aninogruppe der Formal R5 darstellt, worin R5 und R8 fOr
nicht-aromatische Hydrocarbyigruppen stehen, die gleich oder verachieden
sein k~nnen und die miteinander mindestens drel Kohlenstoffatome enthalten,
und wobel R5 und Re zusammen mit so  dam Aminstickstoff anen Ring bilden
k8nnen, Ihre Salze mit physiologiech annehmbaren S~uren, und wenn die
Verbindungen In Form von optischen Isomeren voriegen k8nnen, das racemieche
Gemisch und die hdi- viduellen Enantiomeren. 2. 3,3-Dllphenylpropylamine
nach Anspruch 1, dadurch gekennzeichnet, da Jedes R5 und R6 unabhAngig 



fOreine gesltligte Hydrocarbyigruppe, inabesondere gesAtfigte, aliphatische
Hydrocarbyigruppen, wie C14-Al- 36  kyl, inhbesondere C14-AIkyl oder
Adamantyl, stehen, da6 R8 und Rs miteinander mindestens drel, vorzugs-
webes mindestens vier Kohienstoffatome, haben. 3. 3,3-Dlphenylpropylamine
nach Anspruch 1 odor 2, dadurch gekennzelchnet, da% R' und R zusam-
mengenommen mlt dem Aninstickstoff inen Ring bilden. 4.
3,3-Dlphenylpropylamnse nach Anspruch 1, 2 oder 3, dadurch gekeonzeichnet,
deti R5 undloder Re 40   mindestons einen Hydroxysubstituenten trlgL 5.
3,3-Diphenylpropylamine nach finem der vorstehenden Ansprruche, dadurch
gekennzdchnet, daB mindestens sine von R5 und RSehne veozweigtI
Kohlenstoftkett umfsBL B. 3,3-Diphenylpropylamine nach ehnem derAnsprflche
I bis 5, dadurch gekennzelchnet, das Xffr esne derfolgenden Gruppen a)
bief) stht, wobei jede davon mindestens einen Hydroxysubstituenten tragen
kann: 45 60 55    EP 0 325 571 B1 a)    -N  CH(CH3)2        b)  -N' 3.
C)              N CH(CH3)2              NC(CH3)3
C(CH3)2CH2C"3 5 CH  CH                     2CHCH C~~~~~~~~C -NC-CH 2
3) fs           CH3  CH3                          3    3 7.
3,3-Diphenyipropylamine nach Anspruch 1, dadurch gekennzeilchnet, da& ale
aus der Gruppe, bests- hend aus den folgenden Verbindungen, 1hren Salzen
mit physlologisch annshmbaren Sguren und wenn mog- 20 lich, lhren Racematen
und individuellen Enantdmeren ausgewfihit sind:
N,N-Dlisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamin,
N-Methyl-N-tert.-butyi-3-(2-hydroxyphenyi)-3-phenylpropylamin,
N-Methyl-N-tort.-butyl-3-(2,4-dihydroxypehyn1)-3-phenylpropylarrin,
N-Methyl-N-tert.-butyl-3,3-bis-(2-hydroxyphenyt)-propylamin, 25
N,N-Dllopropyl-3,3-bls-(2-hydroxyphenyl)-propylamln,
N,N-Dfsopropyl-3-(2,5"cdhydroxyphenyl)-3-phenyipmpylamin,
N-Methyl-N-tert-butyl-3(2,5-dlhydroxyphenyl)-3-phenylpropylamln,
N,N-Dilsopropyl-3-(2-methoxyphenyl)-3-phenylpropylamin,
N-[3-(2-Methoxyphenyl)-3-phenylpropyl]-2,2,6,6-tutramethylpiperldln, 9o
(i-N,N-Diisopropyi-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamln. 8.
3,3-Diphenylpropylamine nach elnem derAnsprOche 1 bis 7 zurVerwendung ala
pharmazeutischeWirk- stoffe, Inabesondere als antlchollnerge Mittel. 9.
Phanmazeutisches Pr~parat; dadurch gekennzelchnet, dal3 es ein
3,3-Diphenylpropylamin nach elnem der AnsprOche I bis 7 und elnen
vertriglichen pharmazeutischen Triger enthalt. 



35      1 0. Verwendung elnes 3,3-Diphenylpropylamins nach ehlem der
Anspriche I bis 7 zur Herstellung elnes antichollnergen Arzneimlttels. 11.
Verfahren zur Herstellung von 3,3-Diphenylpropylaminen nach elnem der
AnsprOche 1 blis 7, dadurch gekmnnzeichnet, daB man a) ein reaktv
verestertes 3,3-Dlphenylpropanol der Formel III 40 2 K-~~~~~~O 45
III worin R1 bl R4 wie oben definiert sind, wobel Irgendwelche
Hydroxygruppen geschOizt seon konnen, und 60      Y sine Austrittsgruppe
ist mit inem Amin der Formel IV H-X IV worin X Wie oben deflnlert Ist,
umsetzt oder 55      b) ein 3,3-Diphenylproplonamid der Formel V I !III1j
1111111 III 111111 1111    EP 0 325 671 B1 5
2_cO>R.  2   worin RI bis R4 und X WI& oben definlert sind, und
Irgendwelche Hydroxygruppen geschfltt sein k8nnen, 10     reduziert oder c)
etn sekundires 3,3-Diphenyipropylamin VI R 2 15 nCH@CI1.CH  H2-NH-Z   VI
g"4 20 worln RI bis R4 wie oben definlert sind, und Irgendwelche
Hydroxygruppen geschfltzt soln k8nnen, und wobei Z die glelche Bedeutung
wie R5 und Rs, ausgenommen Methyl, hat, N-methyllert odor d) sin
3,3-Diphenylpropylamin der Formel Vila oder Vilb 25 R2
R2 so                   S--CC<H                                 /9CH2-H2-X
RI 30                                                                  H230
Vlia                                Vllb 36 worin RI bis R4 und X wie oben
definiert sind, und irgendwelohe Hydroxygruppen geschOlzt sein k8nnen, und
W fr sins Hydroxygruppe odor ein Halogenatom steht, reduziert, und I)
erforderlichenfalls Hydroxyschutzgruppen In den erhaltenen Verbindungen
gewinhchtenfalls nach Mono- oder Dihalogenierung eines odor belde der
Phenylringe abspaltet, undloder 



40        li) gewfinschtenfails erhaltene Basen der Fosnel I In die Seize
davon mit physiologisch annehynbaren Sduren urnwandelt oder umgekehrt
undloder iiI) gewinschtenfalls sin erhaltenes Gemisch von optischen
Isomeren In die Individuellen Enantiomeren sufreonnt, undloder iv)
gewflnschtenfalis eine ortho-Hydroxygruppe in elner erhaltenen Verbindung
der Forrnel 1, worln RI 45         Wasserstoff bst undloder R4 Hydroxy Ist,
methyiierL Rovendications 0o      1. 3,3-diph6yipropylamines de foinmule I
2 RORl 55                            ',ZCHCH2-CH2-X 40 I IIU11011111111 Hl
il11 1111    EP 0 325 571 B1 dans laquelle RI represents I'hydrogene ou un
groups methyle, R2, R3 et R4 repr6sentent inddpendamment l'hydrogene, un
groupe m6thyle, methoxy, hydroxy, carbamoyle, suifamoyle ou un halogbne, et
X repr6sente un groups amino tertiaire de fomiule 11 5
~~~~~~~~5 iR6 10 dans laquelle R5 et Rs repr6sentent des groupes
hydrocarbon6es non aromatques qul peuvent Mtr identiques ou diffrents et
qui contlennent ensemble au mols trofs atomes de carbons, et dans laquelle
R6 et Rs peuvent 1brmer un cycle avec l'azote du groupe amine, leurs sels
aveo des acides acceptables du point de vue physlo- loglque et, lortque les
compos6s peuvent etre sous forms dIsomAres optiques, le mblange racemique
et les enantombres Individuels. 16     2. 3,3-diph6nylpropyiemines selon la
revendicatbon 1, dans lesquelles chacun des substituants parmi Rs et Rs
reprbsente independamment un groups hydrocarbone sature, en particuller des
groupes hydrocarbonbs allphatiques satur~s toels quo alkyle en Cqa, en
particuller alkyle en CI., ou adamantyle, R6 et RO comprenant ensemble au
mons trols, de prdferenoe au moins quatre atomes de carbons. 3.
3,34dph6nylpropylamines selon le revendicatlon 1 ou 2, dans lesquelles R'
et R6 prIs ensemble forment 20  un cycle avec l'azote du groupe amine. 4.
3,3-diph6nylpropylamines selon la revendication 1, 2 ou 3, dans lesquelles
R5 etfou R6 ports au moins un substituant hydroxy. 5.
3,3-diph6nylprolylamines salon l'une quelconque des revendications
precedentes, dans bsquelles au molns l'un des substituants Rs et Rs
comprend une chatne carbonbe ramilfi6e. 25      6. 3,3-diph6nylpropylamines
salon l'une quelconque des revendlcations I A 5, dans lesquelles X reprA-
sente l'un quelconque des groupes sulvants a)-f), chacun de ces groupes
pouvant porter au molns un substi- tuant hydroxy: 30   a)  N,CH(CH3)2
3CH3 a)    -N "*'CHtCH 3]2  b)   -NN CtCHA)  C)C(CH3)2CH 2CH3 



S5 40\C d)   N A         2 - )   (</                 H2. 'f) CH  CH
CH3 CH3 CE!3  C33                              3 45 7. 3,3-dipheny
propylamines solon Ia revendlcation 1, choisfes dane le groups forme parls.
compos)s ad- vents, leurs sels avec des acides acceptables du point de vue
physiologlque et, lorsque cela est possible, leurs racemates et leurs
eniantlombres individuels: N,N-dlisopropyt-3-(2-hydroxy-5-m6thytph
nyl)-3-ph nylpropylamlne, 6o
N-n6thyl-N-tert.butyl-3-2-hydroxyph6nyl)-3-phbnylpropylamine,
N-m6thyl-N-tert.butyl-3-(2,4-dihydroxyph6nyl)-3-ph6nylpropylemine,
N-mbthyl-N-torLbutyl-3.3-bis-(2-hydroxyph6nyl)propylamlne,
N,N-dilsopropyl-3,3-bis-(2-hydroxyphdnyl)propylamine,
NN-dltsopropyl-3-(2,5-dlhydroxyphdnyl)-3-ph6nylpropylamlne, s
N-m6thyl-N-tert.buyl-3-(2,5-dihydroxyph6nyl)-3-ph6nylpropylamine,
N,N-dilsopropyl-3-(2-mNthoxyph~nyl)-3-ph6nylpropylamins,
N-(3-(2-mithoxyph~nyl)-3-phonylpropyl)-2,2,6,6-tatrammthylpip~ridins,
(+.-NN-diisopropyl-3-(2-hydroxy-5-mothylphdnyl)-3-ph6nylpropylamine. 41 ;
Illlllllllll~~~~~ill lllllllll    EP 0 325 571 B1 8.
3,3-diphhnylpropylamines salon l'une quelconque des revendicatlons I A 7
utillsables comma substan- ces actives du point de vue pharmaceutique, en
particulier comme agents anticholinergiques. 9. Composition pharmaceufique
comprenant une 3.3-diph6nylpropylamine selon Fiune quelconque des
revendications I A 7 et un vehicule compatible du point de vue
pharmaceutique. 5      10. UtNlisation d'une 3.3-diphenylpropylamine selon
l'une quelconque des revendicatbons I A 7 pour pre- parer un m6dlcament
antichoiinergique. I1. Proc6de de preparation des 3, 3-diph6nylpropylamines
selon l'une quelconque des revendications I A 7, comprenant: a) la reaction
d'un 3,3-diphenylpropanol esterifie de manire r6eactive de tormule liI 10 2
-OR dans laquelle R1UR4 sont tais qua definis cl-dessus, un groupe hydroxy
quelconque peut Atre protdgA et Y 20     est un groups partant, avec une
amine de formule IV H-X IV dans laquelle X eat tel que defini ci-dessus, ou
25     b) la r6duction d'un 3,3dlph6nylpropionamide de formula V 2 



P>OR1 30                                      CH-CH2-COX          V R3)0'R4
35     dans laquelle R11R4 etXsonttels que difinLa cd-dessus atun groups
hydroxy quelconque pout etre protfge, ou c) la N-mathylation d'une
3,3-diph6nylpropylamine secondaire Vi R2 40                         R H
-NH-Z    VI dans laqualle R'-R4 sont tels que dMfinis dl-dessus et un
groups hydroxy quelconque peut6tre proteg6, et dens laquelle Z a Is mkne
significaton qua RW et R6 a l'exceptlon du m6thyle, ou d) la r6duction
d'une 3,3-diph6nyipropylamine de formule Vila ou Vllb 50 55 *  C  L  M  S
*    EP 0 325 571 BI R2                                     R2 o-O~i
> CXoR 6  k$ CCH-CH22X so~ ~ ~~ll YDYll clans laquelle RI-R4 etXsontteis
que deflnis ci-dessus etun groups hydroxyrquelconque psutetre protege et W
repriente un groupe hydroxy ou un atoms d'halogbne, et i) si necessalre is
clivags does groupes protecteurs des groupes hydroxy dans 108 composes
obtenus, 15 91 on le souhaite ap,%s mono ou dlhalogenation de l'un do
cycles phenyle ou des deux, etlou ii) si on ls souhalts ia conversion des
nases do fonnule I obtenues en leurs sels avec des acides. accep- *
~~tables du point do vue phyalologique, ou vice verss, ethou ill) sl on is
souhalte la separation d'un mitange d'lsom~ros opffquss obtsnu on los
enanffombres Ind- viduels, etlou ZO iV) 81 on ie s ouhaite la m~thyiation
d'un grou pe hydroxy en orth o d ans un cornpose do fonnule I obbenu, dlans
lequet RI est un atoms d'hydrogene st/cu R4 oat un groupS~hydroxy. K;
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2C 30 40 45 60    


