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QUATERNARY BASI C AM DES AS TACHYKI NI N ATAGONI STS The pr esEffferosre

invention relates to novel quater-inary basic am des, to a nethod of
preparing themand to the pharnmaceutical conpositions in which they are
pré—é. sent as active principles. { More particularly, the present
invention relates to a novel class of quaternary basic am des for
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*therapeutic use in pathol ogi cal phenonena involving the tachykinin system
such as: pain (D. Regoli et al., Life Sciences, 1987, 40, 109-117), allergy
and inflam mation (J.E. Murlay et al., Life Sciences, 1987, 41, 527-544),
circulatory insufficiency (J. Losay et al., 1977, Substance P, Von Eul er,
U.S. and Pernow ed., 287- 293, Raven Press, New York), gastrointestinal

di sorders (D. Regoli et al., Trends Pharmacol. Sci., 1985, 6, 481-484) and
respiratory disorders (J. Mzrahi et al., Pharnacol ogy, 1982, 25, 39-50),

t hese exanpl es being neither [imting nor exclusive. Li gands

endogenous to the tachymidi éﬁﬁﬁ@tfﬁﬁeﬂéYSnbESma€€§CEbbﬁ%wéyJ Juaitter-
subst ance P (SF;? n ur o- Ki ru(P (ff;;([ 8}54‘)@ Balle &ﬁl’f’ alﬁcﬁ%
Subst ance P, P. e85 % %i nin
B (NK[err]) (Sﬂhe\&hammacéuﬁfcétleﬁﬁ9651ﬁ98ﬂs 25,w%§éh8&&by are préHhus,
according 10 ong i 4d @A S ind{lfies.

05 More ©particularly, the present invention
relates to a novel class of quaternary basic amides for
therapeutic use in pathological phenomena involving the
tachykinin system, such as: pain (D. Regoli et al.,
Life Sciences, 1987, 40, 109-117), allergy and inflam-

10 mation (J.E. Morlay et al., Life Sciences, 1987, 41,
527-544), circulatory insufficiency (J. Losay et al.,
1977, Substance P, Von Euler, U.S. and Pernow ed., 287-
293, Raven Press, New York), gastrointestinal disorders
(P. Regoli et al., Trends Pharmacol. Sci., 1985, 6,

15 481-484) and respiratory disorders (J. Mizrahi et al.,
Pharmacology, 1982, 25, 39-50), these examples being
neither limiting nor exclusive.

Ligands endogenous to the tachykinin receptors
have been described, such as substance P (SP), neuro-

20 kinin A (NK,) (S.J. Bailey et al., 1983, Substance P,
P. Skrabanck ed., 16-17 Boole Press, Dublin) and neuro-
kinin B (NK_,) (S.P. Watson, Life Sciences, 1983, 25,
797-808).

Thus, according to one of its features, the

25 present invention relates to quaternary basic amides of
the formula

IIK Q

|
Ar-T-CO —N—CHZ-{l?—CHz-CHZ-Am ® A% (1)
30

Arl

in which

- Ar 1is an optionally substituted mono-, di- or tri-
35 cyclic aromatic or heteroaromatic group;

Sheet Has Been Refilaced

| T



* present invention relates to quaternary basic am des of the formul a
[err] 1in which - Ar is an optionally substituted nono-, di- or tri-
cyclic aromatic or heteroaromatic group;

10

15

20

30

35

2

- P is a direct bond, a hydroxymethylene group, an
alkoxymethylene group in which the alkoxy group is Cj3-
C4, or a C1-Cs-alkylene group;

- Ar' is a phenyl which is unsubstituted or mono- OTr
poly-substituted by a substituent selected from: a
halogen atom, preferably a chlorine or fluorine atom, a
trifluoromethyl, a C;-C4-alkoxy or a Cj-Cgq-alkyl, said
substituents being identical or different, a thienyl, a

_benzothienyl, a naphthyl or an indolyl;

- R is hydrogen or a C;-C4-alkyl, or a w-(C1-C4q) alkoxy
(C2-Cq)alkyl, or a @w-(Cy~C4)alkanoyloxy (Cy-C4)alkyl;

- Q is hydrogen;
- or else Q and R together form a 1,2-ethylene, 1,3~
propylene or 1,4-butylene group:
- an® is the radical X4
X2 1:“@*
X3

in which X3 , X2 and X3 , together with the nitrogen
atom to which they are bonded, form an azabicyclic or
azatricyclic system optionally substituted by a phenyl
or a benzyllgroup ; and
- A@ is a pharmaceutically acceptable anion.

The pharmaceutically acceptable anions are
those normally used to salify the quaternary ammonium
ions of products for pharmaceutical use, preferably
chloride, bromide, iodide, hydrogensulfate, methane-
sulfonate, paratoluenesulfonate, acetate and benzene-
sulfonate ions.

In particular, in formula (I), Ar is a mono-,
di- or tri-cyclic aromatic or hetercaromatic group
which can carry one or more substituents and in which a

carbon atom of the aromatic carbocycle or aromatic
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‘2 * - Tis a direct bond, a hydroxynethyl ene group, an al koxynet hyl ene
group in which the al koxy group is CJerr]- Cerr], or a

Cerr]-Cerr]-al kylene group; - Ar' is a phenyl which is unsubstituted or
nono- or poly-substituted by a substituent selected from a hal ogen atom
preferably a chlorine or fluorine atom g trifluoronethyl, a
Cerr]-Cerr]-alkoxy or a (JQerr]-Cerr]-alkyl, said substituents being
identical or different, a thienyl, a benzothienyl, a naphthyl or an idolyl;

heterocycle is directly bonded to T.

More particularly, the radical Ar can be a
phenyl group which may be unsubstituted or may option-
ally contain one or more substituents.

05 If Ar is a phenyl group, this can preferably be
mono- or di-substituted, especially in the 2,4-position
but also for example in the 2,3-, 4,5~, 3,4- or 3,5-
position; it can also be trisubstituted, especially in
the 2,4,6-position but also for example in the 2,3,4-,
10 2,3,5-, 2,4,5- or 3,4,5-position, tetrasubstituted, for
example in the 2,3,4,5-position, or pentasubstituted.
The substituents of the phenyl group can be: F; Cl; Br;
I; CN; OH; NH,; NH~-CONH,; NO_,; CONH,; CF,; C,-C,,
alkyl, preferably C,-C,-alkyl, methyl or ethyl being
15 preferred, as well as, for example, n-propyl, isopro-
pPYl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl
or n-pentyl, hexyl or n-hexyl, octyl or n-octyl, nonyl
or n-nonyl or decyl or n-decyl; alkenyl containing 2 to
10 carbon atoms, preferably 2-4 carbon atoms, for
20 example vinyl, allyl, prop-l-enyl, isopropenyl, butenyl
or but-l-en-i-, -2-, -3~ or =-4-yl, but-2-en-1i-yl, but-
2-en-2-yl, pentenyl, hexenyl or decenyl; alkynyl
containing 2 to 10 carbon atoms, preferably 2-4 carbon
atoms, for example ethynyl, prop-i-yn-1-yl, propargyl,
25 butynyl or but-2-yn-1-yl, pentynyl or decynyl; cyclo-
alkyl containing 3 to 8 carbon atoms, preferably 5 or 6
carbon atoms, cyclopentyl or cyclohexyl being prefer-
red, as well as, for example, cyclopropyl, cyclobutyl,
1-, 2- or 3-methylcyclopentyl, i-, 2-, 3- or 4-methyl-
30 cyclohexyl, cycloheptyl or cyclooctyl; bicycloalkyl
containing 4 to 11 carbon atoms, preferably 7 carbon
atoms, exo- or endo-2-norbornyl being preferred, as
well as, for example, 2-isobornyl or S5-camphyl; hy-
droxyalkyl containing 1 to 5 carbon atoms, preferably
35 1-2 carbon atoms, hydroxymethyl and 1- or 2-hydroxy-

Wi



- Ri's hydrogen or a (err]-Cerr]-alkyl, or a [err]-(Cerr]-Cerr]) alkoxy
(Jerr]-(err])alkyl, or a[err]-(Cerr]-(err])al kanoyl oxy

(derr]-Cerr])alkyl; - Qis hydrogen; - or else Q and R together forma
1, 2-ethylene, 1,3- propylene or 1,4-butylene group; - Anferr] is the
radi cal [err] in which Xferrd , Xerr] and Xerr], together

with the nitrogen atomto which they are bonded, form an azabicyclic or
azatricyclic systemoptionally substituted by a phenyl or a benzyl group ;
and

ethyl being preferred, as well as, for example, 1-
hydroxyprop-1i-yl, 2-hydroxyprop-1i-yl, 3-hydroxyprop-1-

yl, l-hydroxyprop-2-yl, 1l-hydroxybut-1-yl or 1l-hydroxy-
pent-1-yl; alkoxy containing 1 to 10 carbon atoms,

05 preferably 1-4 carbon atoms, isopropoxy or ethoxy being
preferred, as well as, for example, n—-propoxy, methoxy,
n-butoxy, isobutoxy, sec~butoxy, tert-butoxy, pentoxy,
hexyloxy, heptyloxy, octyloxy, nonyloxy or decyloxy:
alkoxyalkyl containing 2 to 10 carbon atoms, preferably

10 from 2 to 6 carbon atoms, for example alkoxymethyl or
alkoxyethyl, such as methoxymethyl or 1- or 2-methoxy-
ethyl, 1- or 2-n-butoxyethyl or 1- or 2-n-octyloxy-
ethyl:; alkoxyalkoxyalkyl containing up to 10 carbon
atoms, preferably from 4 to 7 carbon atoms, for example

15 alkoxyalkoxymethyl such as 2-methoxyethoxymethyl, 2-
ethoxyethoxymethyl or 2-isopropoxyethoxymethyl, or
alkoxyalkoxyethyl such as 2-(2-methoxyethoxy)ethyl or
2-(2~ethoxyethoxy)ethyl: alkoxyalkoxy containing from 2

to 10 carbon atoms, preferably from 3 to 6 carbon

20 atons, for example 2-methoxyethoxy, 2-ethoxyethoxy or
2-n-butoxyethoxy; alkenyloxy containing 2 to 10 carbon
atoms, preferably 2 to 4 carbon atoms, allyloxy being
preferred, as well as, for example, vinyloxy, propenyl-

oxy, isopropenyloxy, butenyloxy such as but-l-en-1-,

25 -2-, =-3- or -4-yloxy, but-2-en-l-yloxy or but-2-en-2-
' vloxy, pentenyloxy, hexenyloxy or decenyloxy; alkenyl-
oxyalkyl having up to 10 carbon atoms, preferably 3-6
carbon atoms, for example allyloxymethyl; alkynyloxy
containing from 2 to 10 carbon atoms, preferably 2 to 4

30 carbon atoms, propargyloxy being preferred, as well as,
for example, ethynyloxy, prop-l-yn-l-yloxy, butynyloxy

or but-2-yn-l-yloxy, pentynyloxy or decynyloxy; alky-
nyloxyalkyl containing from 3 to 10 carbon atoms,
preferably 3 to 6 carbon atoms, for example ethynyloxy-

35 methyl, propargyloxymethyl or 2-~(but-2-yn-l1-yloxy)-
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- Alerr] is a pharmaceutically acceptabl e anion. The

phar maceutical |y acceptabl e anions are those normally used to salify the
guat ernary anmoni um i ons of products for pharnaceutical use, preferably
chl oride, brom de, iodide, hydrogensul fate, mnethane- sulfonate,

par at ol uenesul fonate, acetate and benzeng- sul fonate ions. In
particular, in formula (1), Ar is a nono-, di- or tri-cyclic aromatic or
het eroaromati ¢ group which can carry one or nore substituents and in which
a carbon atom of the aromatic carbocycle or aromatic

ethyl; cycloalkoxy containing 3 to 8 carbon atoms,
preferably 5 or 6 carbon atoms, cyclopentoxy or cyclo-
hexyloxy being preferred, as well as, for example,
cyclopropoxy, cyclobutoxy, 1-, 2- or 3-methylcyclopent-
05 oxy, 1=, 2-, 3= or 4-methylcyclohexyloxy, cycloheptyl-
oxy or cyclooctyloxy; alkylthio containing from 1 to 10
carbon atoms, preferably 1 to 4 carbon atoms, methyl-
thio or ethylthio being preferred, as well as, for
example, n-prépylthio, isopropylthio, n~butylthio,
10 isobutylthio, sec-butylthio, tert-butylthio, pentyl-
thio, hexylthio, octylthio, nonylthio or decylthio;
alkylthioalkyl containing from 2 to 10 carbon atoms,
preferably 2 to 6 carbon atoms, for example methylthio-
methyl, 2-methylthioethyl or 2-n-butylthioethyl; acyl-
15 amino, namely alkanoylamino containing from 1 to 7
carbon atoms, preferably 1 to 4 carbon atoms, formyl-
amino and acetylamino being preferred, as well as
propionylamino, butyrylamino, isobutyrylamino, valeryl-
amino, caproylamino or heptanoylamino, or aroylamino or
20 benzylamino; acylaminoalkyl, preferably alkanoylamino-
alkyl containing from 2 to 8 carbon atoms, preferably 3
to 6 carbon atoms, such as formylaminoethyl, acetyl-
aminoethyl, propionylaminoethyl, n-butyrylaminoethyl,
formylaminopropyl, acetylaminopropyl, propionylamino-
25 propyl, formylaminobutyl or acetylaminobutyl, as well
as propionylaminobutyl or butyrylaminobutyl; acyloxy
containing from 1 to 6 carbon atoms, preferably 2 to 4
carbon atoms, acetoxy, propionyloxy or butyryloxy being
preferred, as well as, for example, formyloxy, valeryl-
30 oxy or caproyloxy; alkoxycarbonyl containing from 2 to
5 carbon atoms, preferably 2 or 3 carbon atoms, meth-
oxycarbonyl and ethoxycarbonyl being preferred, as well
as, for example, n-propoxycarbonyl, isopropoxycarbonyl,
n-butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl
35 or tert-butoxycarbonyl; cycloalkoxycarbonyl containing
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het erocycle is directly bonded to T. More particularly, the radical
Ar can be a phenyl group which may be unsubstituted or may option- ally

contain one or nore substituents. If Ar is a phenyl group, this can
preferably be nono- or di-substituted, especially in the 2,4-position but
also for exanple in the 2,3-, 4,5-, 3,4- 3,5- position; it can also be

trisubstituted, especially in the 2,4,6-position but also for exanple in
the 2,3,4-, 2,3,5-, 2,4,5- or 3,4,5-position, tetrasubstituted, for exanple
in the 2,3,4,5-position, or pentasubstituted.

from 4 to 8 carbon atoms, preferably 6 or 7 carbon
atoms, cyclopentoxycarbonyl and cyclohexyloxycarbonyl
being preferred, as well as cyclopropoxycarbonyl,
cyclobutoxycarbonyl or cycloheptyloxycarbonyl:; alkyil-
05 aminocarbonylamino containing from 2 to 4 carbon atonms,
such as methylaminocarbonylamino, ethylaminocarbonyl-
amino or propylaminocarbonylamino; dialkylaminocar-
bonylamino containing from 3 to 7 carbon atoms, pre-
ferably 3 to 5 carbon atoms, dimethylaminocarbonylamino
10 being preferred, as well as di-n-propylaminocarbonyl-
amino or diisopropylaminocarbonylamino; (pyrrolidin-i-
yl)carbonylamino; cycloalkylaminocarbonylamino con-
taining from 4 to 8 carbon atoms, preferably 6 or 7
carbon atoms, cyclopentylaminocarbonylamino and cyclo-
15 hexylaminocarbonylamino being preferred, as well as
cyclopropylaminocarbonylamino, cyclobutylaminocarbonyl-
amino or cycloheptylaminocarbonylamino; alkylamino-
carbonylaminoalkyl containing from 3 to 9 carbon atoms,
preferably 4 to 7 carbon atoms, methylaminocarbonyl-
20 aminoethyl, ethylaminocarbonylaminoethyl, ethylamino-
carbonylaminopropyl and ethylaminocarbonylaminobutyl
being preferred, as well as, for example, methylamino-
carbonylaminomethyl, n-propylaminocarbonylaminobutyl
and n-butylaminocarbonylaminobutyl; dialkylaminocarbo-
25 nylaminoalkyl containing from 4 to 11 carbon atoms, for
example dimethylaminocarbonylaminomethyl, diethylamino-
carbonylaminoethyl, diethylaminocarbonylaminopropyl and
diethylaminocarbonylaminobutyl; (pyrrolidin-1-yl)carbo-
nylaminoethyl; (piperidin~-1-yl)carbonylaminoethyl;
30 cycloalkylaminocarbonylaminoalkyl containing from 5 to
12 carbon atoms, preferably 8 to 11 carbon atoms,
cyclopentylaminocarbonylaminoethyl, cyclopentylanino-
carbonylaminopropyl, cyclopentylaminocarbonylamino-
butyl, cyclohexylaminocarbonylaminoethyl, cyclohexyl-
35 aminocarbonylaminopropyl and cyclohexylaminocarbonyl-
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The sSubstituents of the phenyl group can be: F;, C; Br; I; CN, OH NHerr];
NH- CONH err]; NOJerr]; CONH err]; CFlerr]; (err]-Cerr]- alkyl, preferably
Cerr]-Cerr]-alkyl, methyl or ethyl being preferred, as well as, for
exanpl e, n-propyl, isopro- pyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
pentyl or n-pentyl, hexyl or n-hexyl, octyfy or n-octyl, nonyl or n-nonyl or
decyl or n-decyl; alkenyl containing 2 to 10 carbon atons, preferably 2-4
carbon atons, for exanple vinyl, allyl, prop-1l-enyl, isopropenyl, butenyl

or but-1-en-1-, -2-, -3- or -4-yl, but-2-en-1-yl, but- 2-en-2-yl, pentenyl,
hexenyl or deceauyinohﬁkyhylbetimg preferredp 8 odelbnastonfor peghnpably 2-4

b
bt oyn 1oyl | SeefOREPRTLah NS roshpRaliNGarayt PPN B3R O C
at ons, preferabwwlﬁogarbonﬁlﬁbhnesbhzl.cp@kﬂnﬂﬂﬂﬂbONthmﬂnﬁaiﬂﬁlbeong
prefer- red, awﬁin@sabﬁr 3EX€<SYDB.Q c%)i:‘ﬂdipré’&ﬁhs,%fé?é%ﬁhy ALl

3-nethy|cx§£opent¥bon atonms he%&ox et Y
y ycarbonylam1noethy1 ethoxycarbo-
nylaminoethyl, n-propoxycarbonylaminoethyl, isopropoxy-
carbonylaminoethyl, n-butoxycarbonylaminoethyl, isobut-
oxycarbonylaminoethyl, sec-butoxycarbonylaminoethyl,
tert-butoxycarbonylaminoethyl, ethoxycarbonylamino-
10 propyl, n-butoxycarbonylaminopropyl, ethoxycarbonyl-
aminobutyl and n-butoxycarbonylaminobutyl being prefer-
red, as well as, for example, n-propoxycarbonylamino-
propyl, n-propoxycarbonylaminobutyl or isopropoxycarbo-
nylaminobutyl; cycloalkoxycarbonylaminoalkyl containing
15, from 5 to 12 carbon atoms, preferably 8 to 11 carbon
atoms, cyclopentoxycarbonylaminoethyl, cyclopentoxy-
carbonylaminopropyl, cyclopentoxycarbonylaminobutyl,
cyclohexyloxycarbonylaminoethyl, cyclohexyloxycarbonyl-
aminopropyl and cyclohexyloxycarbonylaminobutyl being
20 preferred, as well as, for example, cyclopropoxycarbo-
nylaminomethyl or cycloheptyloxycarbonylaminoethyl;
carbamoylalkyl containing from 2 to 5 carbon atoms,
preferably 2 carbon atoms, carbamoylmethyl being pre-
ferred, as well as carbamoylethyl, carbamoylpropyl or
25 carbamoylbutyl; alkylaminocarbonylalkyl containing from
3 to 9 carbon atoms, preferably 3 to 6 carbon atoms,
methylaminocarbonylethyl, ethylaminocarbonylmethyl, n-
propylaminocarbonylmethyl, isopropylaminocarbonyl-
methyl, n-butylaminocarbonylmethyl, isobutylaminocarbo-
30 nylmethyl, sec-butylaminocarbonylmethyl and tert-butyl-
aminocarbonylmethyl being preferred, as well as, for
example, ethylaminocarbonylethyl, ethylaminocarbonyl-
propyl, ethylaminocarbonylbutyl, propylaminocarbonyl-
butyl or n-butylaminocarbonylbutyl; dialkylaminocarbo-
35 nylalkyl containing from 4 to 11 carbon atoms, prefer-

Fhis Sheet Has Been Rerlaced
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cycl ohexyl, cycl oheptyl or cyclooctyl; bicycloalkyl containing 4 to 11

car bon at ons,

preferably 7 carbon atons, exo- or endo-2-norbornyl being

preferred, as well as, for exanple, 2-isobornyl or 5-canphyl; hy-
droxyal kyl containing 1 to 5 carbon atons, preferably 1-2 carbon atons,

hydr oxynet hyl

05

10

15

20

25

30

35

and 1- or 2-hydroxy- .8

ably 4 to 8 carbon atoms, dimethylaminocarbonylmethyl,
diethylaminocarbonylmethyl and di-n-propylaminocarbo-
nylmethyl being preferred, as well as, for example,
diethylaminocarbonylethyl, diethylaminocarbonylpropyl
or diethylaminocarbonylbutyl; (pyrrolidin-1-yl)carbo-
nylmethyl; (piperidin-i-yl)carbonylmethyl; (piperidin-
l1-yl)carbonylethyl; cyc1oalky1aminocarbonylalkyl con-
taining from 5 to 12 carbon atoms, preferably 7 or 8
carbon atoms, cyclopentylaminocarbonylmethyl and cyclo-
hexylaminocarbonylmethyl being preferred, as well as,
for example, cyclopropylaminocarbonylmethyl, cyclo-
butylaminocarbonylmethyl, cycloheptylaminocarbonyl-
methyl, cyclohexylaminocarbonylethyl, cyclohexylamino-
carbonylpropyl or cyclohexylaminocarbonylbutyl; alkyl-
aminocarbonylalkoxy containing from 3 to 10 carbon
atoms, preferably 3 to 5 carbon atoms, methylaminocar-
bonylmethoxy being preferred, as well as, for example,
methylaminocarbonylethoxy or methylaminocarbonylpro-
poxy: dialkylaminocarbonylalkoxy containing from 4 to
10 carbon atoms, preferably 4 to 7 carbon atoms, such
as dimethylaminocarbonylmethoxy or diethylaminocar-
bonylethoxy; (piperidin-1-yl)carbonylmethoxy; and
cycloalkylaminocarbonylalkoxy containing from 5 to 11
carbon atoms, preferably 7 or 8 carbon atoms, such as
cyclopentylaminocarbonylmethoxy or cyclohexylamino-
carbonylmethoxy.

The radical Ar can also be a bicyclic aromatic
group such as 1- or 2-naphthyl or 1-, 2-, 3-, 4-, 5-,
6- or 7-indenyl, in which one or more bonds can be
hydrogenated, it being possible for said groups to be
unsubstituted or optionally to contain one or more
substituents such as: a halogen, more particularly a
fluorine atom, and alkyl, phenyl, cyano, hydroxyalkyl,
hydroxy, C,-C_,—-alkoxy, oxo, alkylcarbonylamino, alkoxy-
carbonyl and thioalkyl groups in which the alkyls are

This Sheet Has Been RTI ced
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ethyl' being preferred, as well as, for exanple, 1- hydroxyprop-1-yl,

2- hydr oxyprop-1-yl, 3-hydroxyprop-1- yl, 1-hydroxyprop-2-yl,

1- hydroxybut - 1-yl or 1-hydroxy- pent-1-yl; al koxy containing 1 to 10 carbon
atons, preferably 1-4 carbon atons, isopropoxy or ethoxy being preferred,
as well as, for exanple, n-propoxy, nethox?, n- but oxy, i sobut oxy,
sec- but oxy, tert-butoxy, pentoxy, hexyloxy, heptyloxy, octyloxy, nonyl oxy
or decyl oxy; al koxyal kyl containing 2 to 10 carbon atons, preferably from 2
to 6 carbon atons, for exanple al koxynet hyl or al koxyethyl, such as

met hoxynet hyl o& Cor 2-met hoxy- ethyl, 1- or 2-n-butoxyethyl or 1- or
2-n-octyl oxy- kyl~4arkoxyal koxyal kyl containing up to 10 carbon atons,
preferably from4 to 7 Theboradiiculs, Ai-orcaixaamba %Oéyaégkﬁﬁsﬁﬂ hyhigtch as

gr”EthOXyethOXyHELQ¥hy12 f%dﬂiff”*‘ azofpg fhidazofgfro g%éghEthyl
lyl, quinolyl, benzotriazolyl, benzofuranyl, benzo-
5 thienyl, benzothiazolyl, benzisothiazolyl, isoquinolyl,
benzoxazolyl, benzoxazinyl, benzodioxinyl, isoxazolyl,
benzopyranyl, thiazolyl, thienyl, furyl, pyranyl, chro-
menyl, isobenzofuranyl, pyrrolyl, pyrazolyl, pyrazinyl,
pyrimidinyl, pyridazinyl, indolizinyl, phthalazinyl,
10 quinazolinyl, acridinyl, isothiazolyl, isochromanyl or
éhromanyl group in which one or more double bonds can
be hydrogenated, it being possible for said groups to
be unsubstituted or optionally to contain one or more
substituents such as: alkyl, phenyl, cyano, hydroxy-
15 alkyl, hydroxy, alkylcarbonylamino, alkoxycarbonyl and
thioalkyl groups in which the alkyls are C1-C4-

Advantageously, the radical Ar i1s a phenyl
which is unsubstituted or mono- or poly-substituted by
a halogen atom, more particularly a chlorine or fluo-

20 rine atom, a trifluoromethyl, a C1-C4-alkyl, a hydroxy
or a C3;-C4-alkoxy, a naphthyl which is unsubstituted or
mono- or poly-substituted by a halogen, a trifluoro-
methyl, a C;-C4-alkyl, a hydroxy or a C;-C4 -alkoxy, a
pyridyl, a thienyl, an indolyl, a quinolyl, a benzo-

25 thienyl or an imidazolyl.

The particularly preferred compounds are those
of formula (I) in which Ar is a phenyl group substi-
tuted by an isopropoxy group, advantageously in the 3-
position.

30 In formula (I), T is preferably a methylene
group.

The substituents R and Q are preferably
respectively, methyl and hydrogen; 2-methoxyethyl and
hydrogen; 2-acetoxyethyl and hydrogen; or R and Q form

35 together a 1,3-propylene group. ' -

This Sheet Has Been Replaced
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‘al koxyal koxyet hyl such as 2-(2-nmethoxyet hoxy) et hyl or

2- (2- et hoxyet hoxy) et hyl ; al koxyal koxy containing from2 to 10 carbon atons,
preferably from3 to 6 carbon atons, for exanple 2-nethoxyethoxy,

2- et hoxyet hoxy or 2-n-but oxyet hoxy; al kenyl oxy containing 2 to 10 carbon
atons, preferably 2 to 4 carbon atons, all¥boxy being preferred, as well
as, for exanple, vinyloxy, propenyl- oxy, 1Tsopropenyl oxy, butenyloxy such
as but-l-en-1-, -2-, -3- or -4-yloxy, but-2-en-1-yloxy or but-2-en-2-

yl oxy, pentenyl oxy, hexenyl oxy or decenyl oxy; al kenyl- oxyal kyl having up

to 10 carbon atons, pre'i'ﬁéabéﬂbétﬁtﬁéﬁéo%f‘i Ol%, %f@ﬁ%ﬂ&e phenyl
al | yl oxynet hyl ; alk on contal é on atons re erably
2 to 4 carbon a?Bﬂﬂ 39?8?? gHBSE}EPEFSe 4 §§°wﬁp}°ﬁénef6 oBRanpl e,

et hynyl oxy, prometeypaitybuxar19uiunyhexy-OanhUl-3°¥ﬂt1°¥§°Xy1 pentynyl oxy
or decynyl oxy; alky- nvkggyaliod; ggnt :#:ﬁne%eq%e |%‘§<) En63r BPOeaLARYy
€ y

preferably 3 to 6 carbon atofns,
05 contains from 5 to 9 carbon atoms in the azabicyclic or
azatricyclic system.

The radical

10 ]@

15 represented by the substituent Am® in formula (I) is
preferably the residue of an azabicyclic or azatri-
cyclic system selected from:

{(a) 1-azoniabicyclo[2.2.0]hexane
(b) l1-azoniabicyclo{3.1.0]hexane

20 (c) l-azoniabicyclo[2.2.1]heptane
(d) 1-azoniabicyclof[2.2.2]octane
(e) l-azoniabicyclo{3.2.1]Joctane
{£) 1-azoniabicyclo[3.2.2]nonane
(g9) 1-azoniabicyclo[3.3.1]nonane

25 (h) hexahydro-1H-pyrrolizinium-4
(1) octahydroindolizinium-4
(3) octahydro-2H-quinolizinium-5
(k) l-azoniatricyclo[3.3.1.12-7]decane
(1) 4-phenyl-1-azoniabicyclof2.2.2]octane,

30 the groups (d) and (1) being particularly preferred.

Particularly preferred quaternary basic amides
according to the present invention are those of formula
(I) in which simultaneously:
- Ar is a 3-isopropoxyphenyl group;
35 - T is a methylene group: mﬁﬁhsBamRTimmd

TR



‘met hyl, propargyl oxynethyl or 2-(but-2-yn-1-yloxy)- et hyl ;
cycl oal koxy containing 3 to 8 carbon atons, preferably 5 or 6 carbon atons,
cycl opent oxy or cyclo- hexyl oxy being preferred, as well as, for exanple,
cycl opropoxy, cyclobutoxy, 1-, 2- or 3-ne%ﬂylcyclopent-

- R and Q are respectively methyl and hydrogen; 2-
acetoxyethyl and hydrogen; or R and Q form together a
1,3-propylene group:;

- Ar' is 3,4-dichlorophenyl;

5 - Amﬁj is a radical (d) or (1) as defined above; and
-2©is a pharmaceutically acceptable anion, preferably
chloride, methanesulfonate or benzenesulfonate.

These products, of the formula

B | ®
iPr-0 CHy-CO-N-CH,-C-CH,-CH,-N R". AG
(1)

in which iPr is isopropyl, R' and Q' are respectively
methyl and hydrogen; 2-acetoxyethyl and hydrogen; or R'
20 and Q' form together a 1,3-propylene group, R" is
hydrogen or a phenyl group and A2 is as defined above,
especially the methanesulfonate or chloride ion, are
potent substance P antagonists.
The compounds of formula (I') in which R' and
25 Q' together form a 1,3-propylene group are extremely
potent and show a greater affinity for the neurokinin-1
receptor than does substance P itself. They therefore
constitute the preferred feature of the present inven-
tion.
30 Among these compounds, those of formula (I"):

e OCK’“’""@“@ A%

a

35
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‘oxy, *1-, 2-, 3- or 4-nethylcycl ohexyl oxy, cycloheptyl- oxy or
cycl ooctyl oxy; alkylthio containing from1 to 10 car bothisShasg,

s erably 1
to 4 carbon atons, nethyl- thio or ethylthio being pref S,
for exanple, n-propylthio, isopropylthio n- but yl t [ ﬂﬁﬁ i 0,
ocC

sec-butylthio, tert-butylthio, pentyl- thiéﬂz hexyl t hi o,

nonylthio or decylthio; alkylthioalkyl containing from2 to 10 carbon
atons, preferably 2 to 6 carbon atons, for exanple nethylthio- nethyl,
2-met hyl t hi oet hyl or 2-n-butylthioethyl; acyl- am no, nanely al kanoyl am no

containing fromJl to.7 car tons, _preferab 1.10 4 carbo tons,

for nyl - agi no ant ack j&"f’hn’nno J‘g i Ay Bﬁ@?ﬂ??ﬁﬂﬂﬁ@l&a Ia%e%ﬁ%b}?%n?i“&ﬂ“no,

butyryl am no, isespegialiyi noethanesyllfonatey, iffayideii nandr benzene-

hept anoyl am no, €ﬁ1?6ﬂ¥£é”‘HPeOE?BeﬂéékaUhgﬁébi%yla”‘”Oalky'1 preferably
al Ky In to

al kanoyl am no- contain rom car
carbon atons, such as foﬁﬂ?@ﬁﬂfh@etﬁ?l,ﬂﬂﬂﬁhﬁn feature,

on atons, preferably 3 to 6

the present

5 invention relates to a method of preparing the com-
pounds of formula (I) above, which comprises treating a

derivative of the formula

R Q
10 | |
Ar-T-CO-N-CH-C-CHp-CHy-0-¥

l

Ar'

15 in which Y 4is any removable group,

(1I)

preferably a

methanesulfonyl or benzenesulfonyl group with a cyclic

tertiary amine of the formula

X
20 l
X2 - N
I

X3

(III)

in which X3, X2 and X3, together with the nitrogen atom
25 +to which they are bonded, form an azabicyclic or
azatricyclic system optionally substituted by a phenyl

or a benzyl group, in an organic solvent, at a

temperature between room temperature and 120°C, and

isolating the resulting product,

else, if

30 appropriate, exchanging the methanesulfonate anion of

the resulting quaternary salt
pharmaceutically acceptable anion.

with another

The organic solvent used is préferably a polar

aprotic solvent, for example acetonitrile, N, N-di-

35 methylformamide or N,N-dimethylphenylacetamide, but it
is also possible to use an ether, for example tetra-



am noet hyl, pr
acetyl am nopro
acet yl am nobut
acyl oxy cont ai
atons, acetoxy
exanpl e, forny

from2 to 5 carbon atonms, preferably 2 or 3 carbon atons, neth-

and et hoxycarb
n- pr opoxycar bo
sec- but oxycarb

10

15

25

opi onyl am noet hyl , n-butyryl am noet hyl, fornylam nopropyl,

pyl, propionylam no- propyl, fornylam nobutyl or
yl, as well as propionylam nobutyl or butyrylam nobutyl;
ning from1l1l to 6 carbon atong, preferably 2 to 4 carbon

, propionyl oxy or butyryl oxy~being preferred, as well as,

for

| oxy, valeryl- oxy or caproyl oxy; alkoxycarbonyl contai ning

onyI being preferred, as well as, for exanple,

oxycar bonyl

e ALY 55y OV R RERLar BERGF - cofFai Ring

ketone, for example methyl ethyl ketone, acetonitrile
being particularly preferred.

In the temperature range indicated above, the
preferred temperature is 70-90°C. If acetonitrile is
used as the solvent, the reaction is advantageously
carried out at the reflux point of the reaction mix-
ture.

The product obtained in this way is isolated by
the usual techniques, for example by concentration of
fhe solvents, then washing of the residue with water
and then purification by the conventional techniques,
for example by chromatography or recrystallization.

The methanesulfonate anion resulting from the
reaction between the tertiary amine of formula (III)
and the methanesulfonyloxy derivative of formula (II)
can be exchanged, in situ or after isolation of the
compound (I) in which A9 is the methanesulfonate ion,
with another anion AS by the conventional methods, for
example by exchange in a solution such as a solution of
hydrochloric acid in the case where 2© is a chloride
anion, or by exchange of the anion with another anion
by elution of the compound (I) on an ion exchange
resin, for example Amberlite IRA68® or Duolite A375®.

The derivatives of formula (II) used as
starting compounds for the method of the present
invention can be prepared according to Scheme 1 below,
where, in the formulae indicated:

for | Route A | : Q = H; R = H, C,-C_ -alkyl

for Route B

.

R+Q=-(CH,),~-, where n = 2, 3, 4

This Sheet Has Been R,
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6 ‘from4 to 8 carbon atons, preferably 6 or 7 carbon atons,
cycl opent oxycar bonyl and cycl ohexyl oxycar bonyl bei ng prqﬁgsﬁaﬂ{asaeen\lwﬁce@s

cycl opropoxycar bonyl, cycl obut oxycarbonyl or cycl oheptyl kyl
am nocar bonyl am no containing from2 to 4 ggrbon atons

met hyl am nocar bonyl am no, et hyl am nocar bonyl - amn

pr opyl am nocar bonyl am no; di al kyl am nocar- bonyl am no containing from3 to
7 carbon atons, pre- ferably 3 to 5 carbon atons,

di met hyl am nocar bonyl am no

"In Scheme 1, the reactions in the various steps
are shown in a representative way so as to indicate the
type of said reacticns without giving the means em-

_ ployed, which are known.

5 Thus, for example, in Route A, step 2, and in
Route B, step 6, "H," means that the starting nitrile
is subjected to reduction, for example to catalytic
hydrogenation (Raney Ni in ethanol, in the presence of
ammonia, to give the primary amine 1IV).

10 In the same step 2 of Route A, the term "alky-
‘lation" means that, after reduction, the primary amine
is subjected to an alkylation reaction which is either
direct with an alkyl halide or sulfate, or indirect by
means of acylation and reduction of the carbonyl group.

15 Thus, for example, reaction of the primary amine (IV)
with ethyl chloroformate and reduction of the ethoxy-
carbonyl group gives the product of formula (IV) in
which R is methyl, as described in EP-0 428 434 and EP-
0 474 561. The compound of formula (IV) in which R is

20 Co-C4-alkyl is prepared by replacing the ethyl chloro-
formate with the chloride (or other functional deriva-
tive) of a Cp-Cyg-alkanoic acid and by reducing the
carbonyl group of the resulting N-acylated derivative.
Replacing ethyl chloroformate with ethyl ethyloxalyle,

25 ethyl hemimalonate or ethyl hemisuccinate, for example,
gives the corresponding N-acyl derivatives. The
carbonyl groups are then reduced according to the
conventional methods to obtain the W-hydroxy(Cop-
Cq4)alkyl derivatives which are O-acylated or O-

30 alkylated in order to obtain the ®W-alkanoyloxyalkyl
derivatives or the (-alkoxyalkyl derivatives of
formula IV in which R is ®-(Cy-C4)alkanoyloxy(C;p-
C4)alkyl or ®-(Cj-Cglalkoxy(Cz-C4q)alkyl. Likewise,
replacing alkyl chloroformates with the chloride of an

35 ®-(C1-C4) alkoxy(Cy-C4)alkanoic acid, followed by
reduction as described above, directly gives the -



‘being preferred, as well as di-n-propyl am nocarbonyl - am no or

di i sopropyl am nocar bonyl am no; (pyrrolidin-1- yl)carbonyl am no;

cycl oal kyl am nocar bonyl am no con- taining from4 to 8 carbon atons,
preferably 6 or 7 carbon atons, cycl ggntylaninocarbonylanino and cycl o-
hexyl am nocar bonyl am no bei ng preferr as well as

cycl opropyl am nocar bonyl am no, cycl obutyl am nocarbonyl - am no or

cycl ohept yl am nocar bonyl am no; al kyl am no- carbonyl am noal kyl cont ai ni ng
from3 to 9 carbon atoms, preferably 4 to 7 carbon atons,

T e O o LRSS R 2

car bonyl am nopr opy ylam nocar am nobu red, as

wel | as, for eﬂﬁhﬁ@u)a&k¢g&@ﬂd+¢u)a¥kﬁbnylanlnonethyl

n-propylaninocarbonylaninobutyl and n-butyl am nocar bonyl am nobut yl ;
di al kyl am nocar Ethyl/| aihloxdfdrmedie ai mayy f bem 4replacedar by atdhst-f or
exanpl e di et hyl Gpacarhaiat & (HiRid oc Fi 4y bEbBO- £63 BReYARET NaRd V!
dlethylanlnscarboqx anlnoprqu ﬂ

compound of ula IV (R = methyl).

Also, for example, in step 4 of Route A, "H*"
means that. the tetrahydropyranyloxy group is subjected
to acid hydrolysis under the conditions well known in

the literature.

unm\ il x‘it’i‘”“”“,



di et hyl am nocar bonyl am nobutyl; (pyrrolidin-1-yl)carbo- nylam noethyl;

(pi peridin-1-yl)carbonyl am noet hyl; cycl oal kyl am nocar bonyl am noal kyl
containing fromb5 to 12 carbon atons, preferably 8 to 11 carbon atons,

cycl opent yl am nocar bonyl am noet hyl, cycl opentyl am no- car bonyl am nopr opyl ,
cycl opentyl am nocar bonyl ami no- butyl, cyc}ghexyl am nocarbonyl am noet hyl,
cycl ohexyl - am nocar bonyl am nopr opyl and cycl ohexyl am nocar bonyl -

Route A SCHEME 1 Route B

05 Ooez{rcaz-m + Ar'-CH,-CN
0
l 1
O—o- CH,-CH,- (I.‘.'H-CN
0

10 Ar'
D Hy Br-(CHy)pyCO,Et  yherem=1, 20r 3
2) Alkylation s N4
if appropriate =
T ((I:Hz)m-COZBt
s O—o-caz-cnz-c':n-cnz-bm Oo-cnz-cn,_-c':-cn
o
Ar’ aw ° Ar'
6| H
HO-CO-T-Ar

3

- - - (Cﬂz)m\/o
20 R Q 0-CH,-CH,- ‘f \/N-H

0-CH,-CH,-CH- -l- -T-
Q 2 CHy g CH,-N-CO-T-Ar lluml‘

Arl

€y
’s Q‘O-Cﬂz-CHz-f ke,

4 \ H* A ®
%—:« 1
f H* 2)
30 HO-CHz-CHZ-f -CHZ-N‘CO-T-A:' (where 0 and B are as
L “ defined for (1))
_9_1 Y Cl
Y-O-CH:-CHz-C -CHz-N-CO -T-Ar a
35 A

(withY:mnvd:legmp)
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7 am nobutyl being preferred, as well as, for exanple,

cycl opropyl am nocar bonyl am noet hyl  or cycl oheptyl -

am nocar bonyl am noet hyl ; al koxycar bonyl am noal kyl con- taining from3 to 12
carbon atons, preferably 4 to 9 carbon atons, nethoxycarbonyl am noet hyl,

et hoxycar bo- nyl am noet hyl, n-propoxycar bg?yl am noet hyl , i sopropoxy-
car bonyl am noet hyl , n-but oxycar bonyl am noethyl, i sobut-

oxycar bonyl am noet hyl , sec- but oxycar bonyl am noet hyl ,

tert - but oxycar bonyl am noet hyI et hoxycar bonyl am no- propyl,

n- but oxycar bonyl ami nopr.?ﬁ¥l mell q.ﬁlcéléb%k\g ﬁ%@,\?ﬁ%}{{ i@g Jepends gn

n- but oxycar bonyl| am nobu
n- pr opoxycar bon?}hﬁrrphelcﬁr 9§yIa<=1ﬁL HOEOn-dh arsghrimostens 2rand 8 in

| sopropoxycar bothay | f5¥m1088! Mne C¥¢! QR K O¥uhBtRBAK ATMLIR 484 v&ONt aplNg
these acids are well known in the literature, readily
05 prepared according to the literature or commercially
available.

The meaning of the substituent Ar' depends on
the choice of nitrile Ar'-CH_-CN, which, on reaction
with 2-tetrahydropyranyloxy-l1-bromoethane, hydrogena-

10 tion of the resulting product and N-alkylation if
appropriate (step 2), gives the amine.

Route A of Scheme 1 in which R = H, alkyl and

Q = H is described in the literature and in patent
applications EP-A-0 428 434 and EP-A-0 474 561.
15 . Route B of Scheme 1 involves a series of reac-

tions well known to those skilled in the art, such as
the alkylation of a nitrile with a brominated deriva-
tive in the presence of lithium diisopropylamide (LDA)
(step 5), followed by reduction of the nitrile in the

20 presence of a catalyst to give the corresponding amine
after reduction of the intermediate amide (step 2Z)
obtained during the cyclization (step 6), for example
according to A.V. El'tsov et al., Biol. Soedin., akad.
Nauk SSSR, 1965, 109-12 (CA, 1965, 63, 16299).

25 In both the routes of Scheme 1, the reaction
conditions of certain steps are the same. Thus the
reduction of step 2 (Route A) and step 6 (Route B) is
carried out under the same conditions. Likewise, step
2 (Route B) and the reduction of the N-acylated deri-

30 vative or the ethoxycarbonyl in the indirect alkylation
reaction of step 2 (Route B) take place under the same
conditions. Finally, the acylation in step 3 (Route A)
and step 8 (Route B) is carried out under the same con-
ditions.

35
Has Been Reﬁaced
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from’5 to 12 carbon atoms, preferably 8 to 11 carbon atons,

cycl opent oxycar bonyl am noet hyl , cycl opent oxy- carbonyl am nopropyl,

cycl opent oxycar bonyl am nobutyl, cycl ohexyl oxycar bonyl am noet hyl ,

cycl ohexyl oxycar bonyl - am nopropyl and cycl ohexyl oxycar bonyl am nobut yl
being preferred, as well as, for exanple, t&clopropoxycarbo- nyl an nonet hyl
or cycl ohept yl oxycar bonyl am noet hyl ; car banoyl al kyl containing from2 to
5 carbon atons, preferably 2 carbon atons, carbanoyl nethyl being pre-
ferred, as well as carbanoyl et hyl, carbanoyl propyl or carbanoyl butyl;

al kyl am nocar bonyl al kyl containing from3 to 9 carbon atons, preferably 3
to 6 carbon atons, neth?h&niWé@épgonpﬁétwybpacdnglamhnocaNMmqﬂnmstnﬂx)n-
pr opyl anmi nocar bagsoraing . to. tﬂéomheaﬁkiah“%% : %H]EtPé’écung the

n- but yl am nocar Qonyl net,hyl , i sobutyl am nocar bo- é ,
sec- butyl am noc hba ﬂ'é)/Pn}In;Md Rranansd by wepebiag bshel Riceholbdilvg

preferred, as wetlithass YOL @erplativest hgbaneranplBomesihybhloride or
ethyla”‘nocafboﬂﬁhkenesulfonyl chloride (step 9), with a tertiary
amine of formula (III) in accordance with Scheme 2

below.
SCHEME 2
10 ' Q R
Ar' x]_
15 J
x —
2 T am
X3
o
20 Resolution of the racemic mixtures (I) makes it

possible to isolate the enantiomers (I*), which also
form part of the invention.
It is preferable, however, to resolve the race-
mates at the stage of the intermediate amino alcohols,
25 which are capable of giving salts with optically active
acids. The amino alcohols correspond to the compounds
(IV) and (V) obtained according to step 2 (Route A) and
according to step Z (Route B) of Scheme 1 after depro-
tection of the compounds by hydrolysis in an acid

30 medium:
t H
l ' (CH
O -
35 Ar' aw o Ar'

_ ~
This Sheet Has Been Reﬂlaced
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propyt, ethyl ami nocarbonyl butyl, propyl am nocarbonyl - butyl or
n- but yl am nocar bonyl butyl ; di al kyl am nocar bo- nyl al kyl containing from4 to

11 carbon atons, prefer- ably 4 to 8 carbon atons,
di et hyl am nocar bonyl net hyl , di et hyl am nocar bonyl net hyl and
di - n- propyl am nocar bo- 19

in which- Ar’ and R are as defined for (I) and m is 1, 2
or 3.

The enantiomers are then separated by conven-
tional methods such as crystallization or chiral pre-

05 parative high pressure chromatography.

The preparation of the optically pure compounds
is illustrated in Scheme 3 below, where "*" means that
the carbon atom identified by this symbol has the
defined configuration (+) or (-).

10 In Scheme 3, the last step is indicated as
being performed with the free acid, but it can be
carried out with a functional derivative thereof, which
could attack the molecule on both the hydroxy group and
the amino group. In this case, it is desirable to

15 protect the hydroxy group again, for example with
dihydropyran to form the tetrahydropyranyl ether.

The preparation of the compounds (VI*) accor-
ding to Scheme 3 in which R is hydrogen or a ¢,-C_-
alkyl group and Q is hydrogen is described in EP-A-

20 0 428 434 and EP-A-0 474 561.

” i



“nyl net hyl being preferred, as well as, for exanple,

~di et hyl am nocar bonyl et hyl , di et hyl am nocar bonyl propyl or

di et hyl am nocar bonyl butyl ; (pyrrolidin-1-yl)carbo- nyl nethyl;

(pi peridin-1-yl)carbonyl nmethyl; (pipergglin- 1- yI)carbonerthyI

cycl oal kyl am nocar bonyl al kyl con- taining from5 to 12 carbon atons,
preferably 7 or 8 carbon atons, cycl opentyl am nocarbonyl net hyl and cyclo-
hexyl am nocar bonyl net hyl being preferred, as well as, for exanple,

cycl opropyl am nocar bonyl net hyl , cycl o- butyl am nocar bonyl net hyl ,

cycl ohept yl am nocar bonyl - net hyl, cyclohexylaninocarbonylethyl

cycl ohexyl am no- car bonyl propyl nﬁéﬁ exylanrnocarbonylbutyl al kyl -

am nocar bonyl al koxy containing fro 8 carbon atons, preferably 3to5
carbon atons, nethylam nocar - bonylnethoxy bei ng preferred, as well as, for
exanpl e, nethylaninocarbonylethoxy or nethyl am nocar bonyl pro- poxy;

di al kyl am nocar bonyl al koxy containigg from4 to 10 carbon atons, preferably

4 to 7 carlpn , such } (CH
2:?”§ 2m H
0-CH,-CH,-CH-CH,-NH O"C“Cﬂz-CHz-C/ m\LH
o { o 1\\\\’,,

' NH
™ " A
H* \)

10 Q R
' [
HO'CHZ'CHZ"C'CHz‘NH
M'
VI

separation of the enantiomers
15
R

|

HO-CH,-CHz-cl:!cnz.NH
Ar'
1 ) is Sheet Has Been RTlaced

et lIIIIIIHIIIlHHIIIl I

vr)

The optically pure compounds of formula (VI*)
25 in which Q and R are bonded together to form 1,62-
ethylene, 1,3-propylene or 1,4-butylene are prepared in

the same manner. )
In particular, the compound (VII*) obtained
after separation of the enantiomers of (VII) is coupled
30 with an acid of the formula Ar-T-COOH, in the presence
of a coupling agent, by the usual methods. As indi-~
cated above, it is possible to use a functional deriva-
tive of this acid, such as the acid itself approp-
riately activated by cyclohexylcarbodiimide or by
35 benzotriazolyl-N-oxytrisdimethylaminophosphonium hexa-
fluorophosphate (BOP), for example, or else one of the



as di net hyl am nocar bonyl net hoxy or diethyl am nocar- bonyl et hoxy;

(pi peridin-1-yl)carbonyl met hoxy; and cycl oal kyl am nocar bonyl al koxy

containing fromb5 to 11 carbon atons, preferably 7 or 8 carbon atons, such

as cycl opentyl am nocar bonyl net hoxy or cycl ohexyl am no- carbonyl net hoxy.

The radical Ar can also be a bicyclic aroma®k ¢ group such as 1- or

2-naphthyl or 1-, 2-, 3-, 4-, 5-, 6- or 7-indenyl, in which one or nore

bonds can be hydrogenated, it being possible for said groups to be

unsubstituted or optionally to contain one or nore substituents such as: a

hal ogen, nore particularly a_fluorine atom and al kyl, phenyl, cyano,

hydr oxyal kyl , hyﬁPB?}’?-"@Fir rjexivatives kd&!&’:"l’bx!}'ﬁaﬁ%ky‘l’gﬁhb(ﬁﬂﬁf@ﬁmo,for

al koxy- carbonyl efafipi8i oahkyangy®@tpde) N ahintikdd© atHPArI R ,€ the acid
chloride or an activated ester such as the paranitro-

phenyl ester.

5 The resulting compound of the formula
Q R
l |
HO-CHy-CHo~C*-CH,-N-CO-T-Ar (VI*)
10 |
Ar'

is then reacted with a YCl derivative according to step
9 of Scheme 1 to give the optically pure derivative
15 (11).

The products of formula (I) in which T is a
hydroxymethylene, C1-C4-alkoxymethylene or C2-Cs-
alkylidene group possess two centers of asymmetry. In
this case, the diastereoisomers and the pure isomers

20 can be prepared by reacting the optically pure amino
alcohol and either the optically pure or the racemic
acid HO-CO-T-Ar; in the latter case, the diastereo-
isomers can be separated for example by chromatography.

The reaction with the tertiary amine (III)

25 makes it possible to prepare the product (I) according
to the invention in optically pure form.,

The amines of formula (III) are those described
in the literature.

Among these amines, those which are preferred

30 contain from 5 to 9 carbon atoms in the ring system and
a nitrogen atom, examples being cited below:

(a') l-azabicyclo[2.2.0]hexane prepared according to
C.A. Grob et al., Helv. Chim. Acta, 1964, (47), 8,
35 2145-55. e e

This Sheet Has Been Reillalced
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Jerr]-Jderr]. The radical Ar can also be a pyridyl, thia-

di azolyl, indolyl, indazolyl, imdazolyl, benzimdazo- |yl, quinolyl,
benzotri azolyl, benzofuranyl, benzo- thienyl, benzothiazolyl,
benzi sot hi azol yl, isoquinolyl, benzoxazolyl, benzoxazinyl, benzodi oxinyl,
| soxazol yl , benzopyranyl, thiazolyl, thienyl, furyl, pyranyl, chro-
22 :
N

(b') 1l-azabicyclo[3.1.0]hexane prepared according to
05 A.L. Logothetis, J. Am. Chem. Soc., 1965, (87), 4, 749-

754 .
d_j

(c') l-azabicyclo[2.2.1]heptane prepared according to
Gassman et al., J. Amn. Chem. Soc., 1968, (90), 5, 1355-
6.

15 )
&

(d') l1-azabicyclo[2.2.2]octane or quinuclidine.

20
N

(e') 1-azabicyclo[3.2.1]octane prepared according to B.
Thill et al., J. Org. Chem., 1968, (33), 12, 4376-80.

(f’) 1-azabicyclo[3.2.2]nonane prepared according to C.
30 Ruggles et al., J. Am. Chem. Soc., 1988, (110), 17,

5692-8.
"

10

25

z

35
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y"

henyl’, isobenzofuranyl, pyrrolyl, pyrazolyl, pyrazinyl, pyrimdinyl,

pyri dazi nyl

i sot hi azol yl

I ndol i zi nyl, phthal azi nyl, quinazolinyl, acridinyl,
i sochromanyl or chronmanyl group in which one or nore double

bonds can be hydrogenated, it being possible for said groups to be
unsubstituted or optionally to contain one or nore substituents such as:

al kyl, phenyl,
al koxycar bonyl
Advant ageousl vy,

fluo- rine ato

cyano, hydroxy- al kyl, hy#f oxy, al kyl carbonyl ani no,
and thioal kyl groups in which the alkyls are (err]-Cerr].

the radical Ar is a phenyl which is unsubstituted or nono-

or poly-substityigey Dyasabitpers] 8iom HBﬁﬁnEaﬁkéﬁHkéw Hceordling o .

Cerr]-Cerr]-

2 trif] thyl X T-alkyl . a h
MIFAPO £t Rt el 156 ms Resweie, B dondoag. S

pol y-substitut edd®7-®3hal ogen, a trifluoro- nethyl, a (err]-(err]-alkyl,
a hydroxy or a CJerr]-(err]-alkoxy, a pyridyl, a thienyl, an indolyl, a
qui nol yI, %sbenzo- t hi enyl or an i m dazol N

10

15

20

25

30

35

(h') hexahydro-1H-pyrrolizine-4 prepared according to
P. Edwards et al., Tetrahedron Letters, 1984, (25), 9,

939-42,
(1

(i’) octahydroindolizine-4 prepared according to J.
Chastanet et al., J. Org. Chem., 1985, (50), 16, 2910-

14.
N

(3') octahydro-2H-quinolizine-5 prepared according to
P. Edwards et al., Tetrahedron Letters, 1984, (25), 9,

939-42.
8

(k') l-azatricyclo[3.3.1.13-7]decane or 1l-azaadamantane
prepared according to Y. Bubnov et al., J. Organomet.
Chem., 1991, 412, (1-2), 1-8.
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The particularly preferred conpounds are those of formula (I) in which Ar
I's a phenyl group substi- tuted by an isopropoxy group, advantageously in
the 3- position. In formula (1), T is preferably a methyl ene group
The substituents R and Q are preferably respectively, nmethyl and hydrogen;
2-met hoxyet hyl and hydrogen; 2-acetoxyethylysand hydrogen; or R and Q form
together a 1, 3-propyl ene group.

05
(1') 4-phenyl-l-azabicyclo[2.2.2]octane or 4-phenyl-
quinuclidine prepared according to T. Perrine, J. Org.
Chem., 1957, 22, 1484-1489.

10

The compounds of formula (I) above also include
15 those in which one or more hydrogen or carbon atoms
have been replaced with their radioactive isotope, for
example tritium or carbon-14. Such labeled compounds
are useful in research, metabolic or pharmacokinetic
work and in biochemical tests as receptor ligands.
20 The compounds according to the invention were
subjected to biochemical tests.

The compounds (I) showed antagonistic proper-
ties towards the binding of substance P in tests per-
formed on rat cortex membranes and IM9 lymphoblastic

25 cells according to M.A. cCascieri et al., J. Biol.
' Chem., 1983, 258, 5158-~5164, and D.D. Paya et al., J.
Immunol., 1984, 133, 3260-3265.
Among the compounds tested, (+)-1-{2-[3-(3,4-
dichlorophenyl)-1~[ (3-isopropoxyphenyl )acetyl Jpiperi-
30 din-3-yljethyl ]-4~phenyl-l-azoniabicyclo[2.2.2]octane
chloride (compound 4) proved to be a potent antagonist
of the NK1 receptor of substance P: it inhibits the
binding of substance P to its receptor with an inhibi-
tion constant (Ki) of 10-20 pM in the various bio-

35 chemical tests performed.
mﬁfiiifﬂiiilﬁiﬁ kaim



i0 - The substituent Ar' is preferably a phenyl group
advant ageousl y substituted by two chlorine atons, nore particularly in the

3- and 4-positions. The radical represented by Anferr] preferably
contains fromb5 to 9 carbon atons in the azabicyclic or azatricyclic
system The radi cal 25 [err]

In particular, the compounds of the present
invention are active principles of pharmaceutical com-
positions, whose toxicity is compatible with their use
as drugs.

05 The compounds of formula (I) above can be used
in daily doses of 0.01 to 100 mg per kilogram of body
weight of the mammal to be treated, preferably in daily
doses of 0.1 to 50 mg/kg. In humans, the dose can pre-
ferably vary from 0.5 to 4000 mg per day, more parti-

10 cularly from 2.5 to 1000 mg per day, depending on the
age of the subject to be treated or the type of treat-
ment: prophylactic or curative.

For their use as drugs, the compounds of for-
mula (I) are generally administered in dosage units.

15 Said dosage units are preferably formulated as pharma-
ceutical compositions in which the active principle is
mixed with a pharmaceutical excipient.

Thus, according to another feature, the present
invention relates to pharmaceutical compositions in

20 which a compound of formula (I) is present as the
active principle.

In the pharmaceutical compositions of the
present invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, transdermal, 1local or

25 rectal administration, the active principles can be
administered to animals and humans in unit forms of
administration, mixed with conventional pharmaceutical
carriers. The appropriate unit forms of administration
include oral forms such as tablets, gelatin capsules,

30 powders, granules and solutions or suspensions to be
taken orally, sublingual and buccal forms of adminis-
tration, subcutaneous, intramuscular, intravenous,
intranasal or intraocular forms of administration and
rectal forms of administration.

35 When a solid composition in the form of tablets

"



repreésented by the substituent Anferr] in fornmula (1) is preferably the
resi due of an azabicyclic or azatri- cyclic systemselected from (a)
1- azoni abi cycl o[ 2. 2. 0] hexane (b) 1-azoni abicycl o[ 3. 1. 0] hexane (c)

1- azoni abi cycl o[ 2. 2. 1] hept ane (d) 1-azoni abi cycl o[ 2. 2. 2] octane (e)
1-azoni abi cycl o[ 3. 2. 1] octane (f) 1-azoni abjgycl o[ 3.2.2] nonane (g)

1- azoni abi cycl o[ 3. 3. 1] nonane (h) hexahydro-1H pyrrolizinium4 (i)

oct ahydroi ndol i zi nium 4 (j) octahydro-2H qui noli zi nium5

05

10
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35

is prepared, the main active principle is mixed with a
pharmaceutical vehicle such as gelatin, starch, lac-
tose, magnesium stearate, talc, gum arabic or the like.
The tablets can be coated with sucrose or other approp-
riate substances or else they can be treated so as to
have a prolonged or delayed activity and so as to
release a predetermined amount of active principle
continuously.

A preparation in the form of gelatin capsules
is obtained by mixing the active principle with a
diluent and pouring the mixture obtained into soft or
hard gelatin capsules.

A preparation in the form of a syrup or elixir
can contain the active principle together with a swee-
tener, which is preferably calorie-free, methylparaben
and propylparaben as antiseptics, a flavoring and an
appropriate color.

The water-dispersible granules or powders can
contain the active principle mixed with dispersants or
wetting agents or with suspending agents such as poly-
vinylpyrrolidone, as well as with sweeteners or taste
correctors.

Rectal administration is effected using suppo-
sitories, which are prepared with binders melting at
the rectal temperature, for example cacao butter or
polyethylene glycols.

Parenteral, intranasal or intraocular adminis-
tration is effected using aqueous suspensions, isotonic
saline solutions or sterile and injectable solutions
which contain pharmacologically compatible dispersants
and/or wetting agents, for example propylene glycol or
butylene glycol.

_ Administration by inhalation is effected
using an aerosol which contains for example sorbitan
trioleate or oleic acid, as well as trichlorofluoro-
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(k) "1-azoniatricyclo[3.3.1. 1[err]] decane (1)
4- phenyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane, the groups (d) "and (1) bei ng

particularly preferred. Particularly preferr ar basfc
am des according to the present |nvent|on e those o mhlch
sinmultaneously: - Ar is a 3-isopropoxyphe | group; I ﬂ

gr oup;

methane, dichlorofluoromethane, dichlorotetrafluoro-

ethane or any other biologically compatible propellant

gas.

The active principle can also be formulated as

S microcapsules, with one or more carriers or additives
if appropriate.

In each dosage unit, the active principle of
formula (I) is present in the amounts appropriate to
the daily doses envisaged. In general, each dosage

10 unit is suitably adjusted according to the dosage and
the intended type of administration, for example tab-
lets, gelatin capsules and the like, sachets, ampoules,
syrups and the like, and drops, so that such a dosage
unit contains from 0.5 to 1000 mg of active principle,

15 preferably from 2.5 to 250 mg, to be administered one
to four times a day.

According to another feature, the present
invention relates to the use of the products of formula
(1) for the preparation of drugs intended for the

20 treatment of physiological disorders associated with an
excess of tachykinins, especially substance P, and all
the tachykinin-dependent pathologies of the
respiratory, gastrointestinal, urinary, immune or
cardiovascular system and of the central nervous system

25 as well as pain and migraine.

For example without however implying a
limitation: '

- sharp and chronic pains induced for example by
migraine, by the pains of the cancer and angina

30 patient, by chronic inflammatory processes such as

ostecarthritis and rheumatoid arthritis,

- inflammations such as obstruent chronic respiratory
diseases, asthma, allergies, rhinites, over-
sensitiveness such as pollen or acarida over-

35 sensitiveness, rheumatoid arthrites, osteoarthrites,

psoriasis, ulcerative colites, Crohn's disease,



- R and Q are respectively nethyl and hydrogen; 2- acet oxyet hyl and

hydr ogen; or R and Q formtogether a 1, 3-propyl ene group; - Ar' is
3, 4-di chl orophenyl; - Anferr] is a radical (d) or (1) as defined above;
- Alerr] is a pharmaceutically acceptable ion, preferably chloride,

met hanesul fonate or benzenesul fonate. Thesé products, of the fornula

[err]

10

15

20

25

inflammation of the intestines (irritable colon),
prostatitis, neurological bladder, cystitis,
urethritis, nephritis,
complaints of the immune system induced by the
deletion or the stimulation of the functions of the
immune cells for example rheumatoid arthritis,
psoriasis, Crohn's disease, diabetes, lupus,
complaints of the central nervous system such as
anxiety, depression, psychotic states, schizophrenia,
mania, dementia, epilepsy, Parkinson's disease,
Alzheimer's disease, drug-dependency, Down's syndrome
and Huntington's chorea as well as the neuro-
degenerative diseases,
complaints of the gastrointestinal system such as
nausea, irritable colon, gastric and duodenal ulcers,
diarrheas, hypersecretions,
complaints of the cardiovascular system such as the
vascular aspects of migraine, oedemas, thrombosis,
angina and vascular spasms.

The present invention also includes a method of
treating said complaints at the doses indicated above.

The Examples which follow illustrate the
invention without however implying a limitation.

The melting points of the products, m.p., were
measured on a Koffler heating bench.

i

and



inwhich iPr is isopropyl, R and Q are respectively nethyl and hydrogen;
2-acetoxyet hyl and hydrogen; or R and Q formtogether a 1, 3-propyl ene
group, R' is hydrogen or a phenyl group and Alerr] is as defined above,
especially the nethanesul fonate or chloride ion, are potent substance P

ant agoni st s. The conpounds of formul 29(1') in which sBeenRe 1aced
together forma 1, 3-propylene group are extrenely potent angl

affinity for the neurokinin-1 receptor than does substance
therefore constitute the preferred feature of the present |nven

PREPARATIONS

A. AMINO ALCOHOLS (VII) and (VII*)
PREPARATION I: Scheme 1 - Route A
5 (a) Q-(2-Tetrahydropyranyloxyethyl)-3,64-di-
chlorobenzeneacetonitrile
16.5 g of an 80% dispersion of sodium hydride
in oil are suspended in 200 ml of dry tetrahydrofuran.
A solution of 100 g of 3,4-dichlorophenylacetonitrile
10 in 500 ml of tetrahydrofuran is added dropwise at 20°C
over 30 minutes and the reaction mixture is then
stirred at room temperature for 2 hours. The mixture is
cooled to -20°C, a solution of 118 g of 1l-bromo-2-
tetrahydropyranyloxyethane in 100 ml of tetrahydrofuran
15 1is added, the mixture is allowed to warm up to room
temperature and, after 2 hours, a solution of 50 g of
ammonium chloride in 3 liters of water is added.
Extraction is carried out with 1.5 liters of ether and
the extract is washed with a saturated solution of
20 NaCl, decanted, dried over MgSO4 and concentrated under
vacuum. The residue i1s chromatographed on silica gel
using CH2Cl, and then ethyl acetate (95/5 v/v) as the
eluent. The pure product fractions are concentrated
under vacuum to give 118 g of an oil.
25 (b) 2-(2-Tetrahydropyranyloxyethyl)-3,4-di-
chlorobenzeneethanamine
118 g of the nitrile obtained above are dis-
solved in 700 ml of absolute ethanol. 300 ml of con-
centrated aqueous ammonia are added, after which Raney
30 nickel (10% of the amount of starting nitrile) is added
while sweeping with nitrogen. Hydrogenation is then
carried out under a hydrogen atmosphere at room tem-
perature and ordinary pressure. 16 liters are absorbed
in 4 hours. The catalyst is filtered off on Cé&lite, the
35 filtrate is concentrated under vacuum and the residue
is taken up in a saturated solution of NaCl. After



tion.: Anong these conpounds, those of forrmula (I"): Thsmmﬁ

i

extraction with ether and drying over MgsSO4, 112 g of
an oill are obtained.
(c) 2-(2-Hydroxyethyl)-3,4-dichlorobenzene-

ethanamine

5 81 g of the product obtained above according to
(b) are dissolved in 38 ml of methanol. 80 ml of a
saturated solution of hydrogen chloride in ether are
added, the temperature being kept between 20 and 25°C.
The mixture is stirred for 30 minutes at room

10 temperature and then concentrated to dryness. The
residue is dissolved in 250 ml of water, washed twice
with ethyl ether, rendered alkaline with a solution of’
NaOH and extracted with CHyCl,. After drying over
MgSO4, the extract is concentrated to dryness, the

15 residue is taken up in 800 ml of isopropyl ether, an
insoluble material is filtered off on Célite, the
filtrate is concentrated under vacuum to about 300 ml
and seeded with crystals of amino alcohol and the
mixture is stirred overnight. The crystals are filtered

20 off and rinsed with isopropyl ether and then with n-
pentane to give 30.2 g of the expected product.

M.p. = 90-91°*C.
(d) 2-(2-Hydroxyethyl )-3,4-dichlorobenzene-
ethanamine (+)

25 A solution of 44.7 g of the product obtained
according to step (c) above in 300 ml of methanol is
added to a boiling solution of 29 g of D(-)-tartaric
acid in 800 ml of methanol. The mixture is allowed to
cool to room temperature and stirred for 4 hours. The

30 product is filtered off and rinsed with ethanol and
then ether to give 34.1 g of tartrate. This is
recrystallized from 1.75 1 of methanol to give 26.6 g
of tartrate.

fa]p25 = -4.2° (c = 1, in Hy0)

35 The tartrate is taken up in 120 ml of water,

rendered alkaline with a solution of NaOH and extracted



12 ° in which Alerr] is a pharmaceutically acceptable anion, especially

nmet hanesul fonate, chloride and benzene- sulfonate, are the nost val uable.

According to another feature, the present invention relates to a nethod of
preparing the com pounds of forrmula (I) %?ove, whi ch conprises treating a
derivative of the fornula [err]

twice with CH2Cl,; and the extract is dried over MgSOy4
and concentrated to dryness. The residue is taken up in
a small quantity of isopropyl ether, n-pentane is added
and the mixture is filtered to give 15.4 g of product.
S M.p. = 79-80°C.
[@]p25S = +9.4° (c = 1, in CH30H)
(e) N-Methyl-2-(2-hydroxyethyl)-3,4-dichloro-
benzeneethanamine (+) hydrochloride
(el) Ethyl N-[4-(2-hydroxyethyl)-2-(3,64-~-di-
10 chlorophenyl )butyl}carbamate
' 15 g of the product obtained according to step
(d) above are dissolved in 200 ml of CH2Clz. 9.9 ml of
triethylamine are added. The mixture is cooled to 0°C
and a solution of 6.3 ml of ethyl chloroformate in
15 30 ml of CHyCly is added dropwise at this temperature.
After 15 minutes, the mixture is washed with water,
then with a dilute solution of HCl and then with a
saturated aqueous solution of NaHCO3. After drying over
MgSO4, it 1is concentrated to dryness to give 20 g of
20 product in the form of an oil.
(e2) Reduction of the ethoxycarbonyl group to a
methyl group
A solution of 20 g of the product obtained
according to step (ej) above in 150 ml of anhydrous THF
25 1is added to 5.1 g of a suspension of lithium aluminum
hydride in 60 ml of anhydrous THF. The mixture is
refluxed for 1 hour. It is hydrolyzed with 20 ml of
water, the inorganic material is filtered off and the
filtrate is concentrated to dryness. The oil obtained
30 4is dissolved in 100 ml of acetone. A saturated solu-
tion of hydrogen chloride in ether is added until the
pH is 1, after which ether 1s added until turbidity
appears. The mixture is stirred for 1 hour and the
crystals are filtered off and rinsed with a small
35 quantity of acetone and tben with ether to give 11 g of
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in which Y is any renovabl e group, preferably a nethanesul fonyl or
benzenesul fonyl group with a cyclic tertiary amne of the fornula :
[err] in which X[err], Xerr] and X err], together with the nltrogen

" i

N—methyl-Z-(2-hydroxyethyl)-3,4-dichlorobenzeneethan-
amine hydrochloride. M.p. = 129°C.

[@]p25 = +8.4° (c = 1, in CHZOH)

(f) N-Methyl-2-(2-hydroxyethyl)-3,4-dichloro-

5 benzeneethanamine (-) hydrochloride

The (-) enantiomer is obtained by following the
above procedure starting from L{+)-tartaric acid.
M.p. = 129°C.

[a]p20 = -8.4° (¢ = 1, in CH30H)

10
PREPARATION II: Scheme 1 - Route B, m = 1
(a) 3,4-Dichloro-0-(2-tetrahydropyranyloxy-
ethyl )benzeneacetonitrile
20 g of a 55-60% dispersion of sodium hydride
15 in oil are suspended in 200 ml of dry tetrahydrofuran.
A solution of 85 g of 3,4-dichlorophenylacetonitrile in
500 ml of tetrahydrofuran is added dropwise at 20°C
over 30 minutes and the reaction mixture is then
stirred at room temperature for 2 hours. A solution of
20 98 g of 2-bromoethoxytetrahydropyran in 100 ml of
tetrahydrofuran is added to the resulting mixture
cooled to -20°C, the mixture is allowed to warm up to
room temperature and, after 2 hours, a solution of 50 g
of ammonium chloride in 3 liters of water is added. Ex-
25 traction is carried out with 1.5 liters of ethyl ether
and the extract is washed with a saturated solution of
sodium chloride, decanted, dried over MgSO4 and con-
centrated under vacuum. The residue is chromatographed
on silica gel using dichloromethane as the eluent. The
30 pure product fractions are concentrated under vacuum to
give 83.6 g of an oil.
(b) Ethyl B-tetrahydropyranyloxyethyl-B-cyano-f
-(3,4-dichlorophenyl Jpropionate
21 g of the nitrile prepared above according to
35 (a) are dissolved in 100 ml of tetrahydrofuran, a
solution of 0.067 mol of lithium diisopropylamide in



to which they are bonded, form an azabicyclic or azatf clic systen1

optionally substituted by a phenyl or a benzyl group, kmw
solvent, at a tenperature between room tenperature and

isolating the resulting product, or egse, if a

exchangi ng the net hanesul fonate anion of the resulting quaternary sal t
W th anot her pharmaceutically acceptabl e ani on. The organic

sol vent used is preferably a polar aprotic solvent, for exanple
acetonitrile, N, Ndi- nethylformam de or N, N-di net hyl phenyl acet am de, but

it is also possilge #d W e8tehhigdrofatafxand| ehbat lsltded dropwise at
room temperature and the reaction mixture is stirred
for one hour at room temperature. 12 g of ethyl bromo-
acetate are then added and the mixture is heated at
5 50°C for two hours. The mixture is cooled, poured into
a saturated solution of ammonium chloride and extracted
with ethyl ether, the extract is washed with water and
the ether phase is separated off by decantation, dried
over NajS0O4 and concentrated under vacuum. The residue
10 is purified by chromatography on silica gel using di-
chloromethane/ethyl acetate (100/1 v/v) as the eluent.
Concentration of the pure fractions gives 13 g of the
expected compound.
(c) 4-(2-Tetrahydropyranyloxyethyl )-4-(3,4-di-
15 chlorophenyl )-2-pyrrolidone
13 g of the compound prepared above are dis-
solved in 250 ml of ethanol and 40 ml of aqueocus
ammonia and are hydrogenated at room temperature and
atmospheric pressure in the presence of Raney nickel.
20 wWhen the theoretical volume of hydrogen has been
absorbed, the mixture is filtered on Célite and the
filtrate is concentrated under vacuum. The residue is
taken up in water and extracted with ethyl ether and
the ether phase is then washed with water, dried over
25 MgSO4 and concentrated under vacuum to give 8.6 g of
the expected product.
{d) 3-(2-Tetrahydropyranyloxyethyl)-3-(3, 4~
dichlorophenyl )pyrrolidine
3.9 g of the 4-(2~tetrahydropyranyloxyethyl)-4-
30 (3,4-dichlorophenyl)-2-pyrrolidone prepared above are
dissolved in 50 ml of tetrahydrofuran and the solution
is added to a suspension of 0.9 g of lithium aluminum
hydride in 5 ml of THF heated to 60°C. The reaction
mixture is heated for one hour at 60°C and then cooled.
33 1 ml of water, 1ml of 4 N sodium hydroxide and 3 ml of
water are added. The inorganic material is filtered off



13 * hydrofuran, dioxane or nethyl t-butyl ether, or a ketone, for

exanpl e nethyl ethyl ketone, acetonitrile being particul arl rebgLaed

In the tenperature range indi cated above, the pref efhi S
70-90[err]C. If acetonitrile is used as tt} sol vent, iﬁmts
advant ageously carried out at the ref [|ux goint of t ' - ture.

The product obtained in this way is isolated by
and the filtrate is concentrated under vacuum. The
residue is taken up in ethyl ether, dried over MgSO4
and concentrated under vacuum to give 3.4 g of the
expected product.
5 (e) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-
pyrrolidine
A solution of hydrogen chloride in ether is
added to a solution of 3.4 g of 3-tetrahydropyranyloxy-
ethyl~3-(3,4-dichlorophenyl )pyrrolidine in 20 ml of
10 methanol until the pH is 1. The mixture is stirred for
‘half an hour at room temperature and concentrated to
dryness, " the residue is taken up in water,' rendered
basic with a solution of sodium hydroxide and extracted
with dichloromethane and the extract is washed with a
15 saturated solution of NaCl, dried over NaSO4 and
evaporated to dryness to give an o0il. This oil is taken
up in 20 ml of an isopropyl ether/ether mixture (50/50
v/v). After stirring and filtration, the product is
washed with ethyl ether and dried under wvacuum over
20 P205. 2.6 g of the expected product are isolated.
PREPARATION III: Scheme 1 - Route B, m = 2
{a) Ethyl Y-(2-tetrahydropyranyloxyethyl)-Y-
cyano-Y~{(3, 4-dichlorophenyl )butanoate
21 g of the nitrile prepared according to step
25 (a) above are dissolved in 100 ml of tetrahydrofuran, a
' solution of 0.067 mol of lithium diisopropylamide in
100 ml of tetrahydrofuran is then added dropwise at
room temperature and the reaction mixture is stirred
. for one hour at room temperature. 12 g of ethyl bromo-
30 propionate are then added and the mixture is heated at
50°C for two hours. The mixture is cooled, poured into
a saturated solution of ammonium chloride and extracted
with ether, the extract is washed with water and the
ether phase is separated off by decantation, dried over
35 NajS04 and concentrated under vacuum. The residue is
purified by chromatography on silica gel using di-



“the 'usual techniques, for exanple by concentration of the solvents, then.
washing of the residue wwth water and then purificati onﬂ}lg l;ht conventi onal
techni ques, for exanple by chromatography or recrystall |§m i,s’B““Re lacithe:

met hanesul fonate anion resulting fromt he§5 eaction betwe Hulm
0

amne of forrmula (111) and the nethanesul fonyl oxy deriva
(I'l') can be exchanged, in situ or after isolation of the conmpound (I) In
which Alerr] is the nethanesul fonate ion, with another anion Alerr] by the
conventional nethods, for exanple by exchange in a solution such as a

solution of hy@hﬁ%&b&bwaaagﬁéeq%ﬂfyaé¥3%EVW¥ﬁéyfﬁsve%_sg &pehldnidife ani on,

or by exchange of the ani,on with another anion by elution g t he conpound
(1) on an ion ERORERFEatdS™ of obhe xBHPPe EARGEAONE: VRSB 17§ &F ite
A375. Tegpéertiedaidompoudd .f ormul a (11) used as starting conpounds for

LQFOVTt hod of the presepyy BNYSNHLNk3a BBy RaRYI0ETeRET)I5095 g-Scheme 1
S dichlorophenyl )-2-piperidinone
13 g of the compound prepared above are dis-
solved in 250 ml of ethanol and 40 ml of aqueous
ammonia and are hydrogenated at room temperature and
atmospheric pressure in the presence of Raney nickel.
10 wWhen the theoretical volume of hydrogen has been
‘absorbed, the mixture is filtered on Célite and the
filtrate is concentrated under wvacuum. The residue is
taken up in water and extracted with ether and the
ether phase is then washed with water, dried over MgSOy4
15 and concentrated under vacuum to give 9 g of the
expected product.
(c) 3~(2-Tetrahydropyranyloxyethyl)-3-(3,4-
dichlorophenyl )piperidine
3.9 g of the 5-(2-tetrahydropyranyloxyethyl)-5-
20 (3,4-dichlorophenyl)piperidinone prepared above are
dissolved in 50 ml of tetrahydrofuran and the solution
is added to a suspension of 0.9 g of lithium aluminum
hydride in 5 ml of THF heated to 60°C. The reaction
mixture is heated for one hour at 60°C and then cooled.
25 1 ml of water, 1 ml of 4 N sodium hydroxide and 3 ml of
water are added. The insoluble portion is filtered off
and the filtrate is concentrated under vacuum. The
residue is taken up in ethyl ether, dried over MgSOy4
and concentrated under vacuum to give 3.4 g of the
30 expected product.
(d) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-
piperidine ‘
A saturated solution of hydrogen chloride in
ether is added to a solution of 55 g of 3-(2-tetra-
35 nhydropyranyloxyethyl)-3-(3,4-dichlorophenyl )piperidine
in 200 ml1 of methanol until the pH is 1. The mixture is
stirred for half an hour at room temperature and



“wher'e, in the fornul ae indicated: for Route A : Q=H R =H,
Cerr]-Cerr]-alkyl for Route B R+ Q=-(CHerr])[err]-, where n
=2, 3, 4

concentrated to dryness, the residue is taken up in
water, rendered alkaline with a solution of NaOH and
extracted with CHCl,; and the extract is washed with a
saturated solution of NaCl, dried over NayS804 and

5 evaporated to dryness to give an oil. This oil is taken
up in 200 ml of an isopropyl ether/ether mixture (50/50
v/v). After stirring and filtration, the product is
washed with ethyl ether and dried under vacuum over
P205 to give 45 g of the expected product. M.p. =

10 122°c.

(e) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)- '
piperidine (+)

A solution of 23.54 g of L(+)-tartaric acid in
750 ml of 100° ethanol is added to a refluxing solution

15 of 43 g of the product obtained above in 250 ml of 100°
ethanol. The reaction mixture is refluxed for half an
hour and allowed to cool to room temperature and the
crystals obtained are filtered off, washed with 100°*
ethanol and dried under vacuum at 50°C over P20g5 to

20 give 31 g of tartrate. After recrystallization from 540
ml of 100* ethanol and filtration, the tartrate is
washed with ethyl ether and dried under vacuum over
P05 to give 25 g of tartrate.

[@2]1p20 = +8.5° (c = 1, in Hp0)

25 The tartrate is then taken up in water, neu-
tralized with a solution of NaOH and extracted with
CH2Cl2 and the extract is washed with water, dried over
Na;804 and evaporated to dryness. The oil is taken up
in an ethyl ether/isopropyl ether mixture and the

30 crystals are filtered off, washed with ethyl ether and
dried under vacuum at 50°C to give 13.5 g of base. M.p.
= 138°C.

[0]p20 = +8.2°* (c = 1, in CH3OH)
(£) 3-(2-Hydroxyethyl)-3-(3,4~dichlorophenyl)-

35 piperidine (-)
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14 In Schenme 1, the reactions in the various steps are shown in
a representative way so as to indicate the type of said reactions wthout
gi ving the means em ployed, which are known. Thus, for exanple, in
Route A, step 2, and in Route B, step A, "Herr]" means that the starting
nitrile is subjected to reduction, for ex@ple to catal ytic hydrogenation
(Raney Ni in ethanol, in the presence of ammobnia, to give the primry am ne
V). In the same step 2 of Route A the term"al ky- lation" neans
that, after reduction, the primary amne is subjected to an al kyl ati on
reaction which is either direct wwth an al kyl halide or sulfate, or

i ndi rect by nmeans of acylhs i(On) cenbnitthmer obs cbbtabnedribynfoéllowimg the

above procedure starting from D{-)-tartaric acid. M.p.
= 139°C.
[@]p20 = -8.4* (c = 1, in CH30H)

PREPARATION 1V: Scheme 1 - Route B, m = 3
(a) Ethyl 3-(2-tetrahydropyranyloxyethyl)-0-
cyano-9-(3, 4-dichlorophenyl Jpentanoate
4.6 g of 60% NaH are added in small portions to
10 a solution of 36 g of the above 3,4-dichloro-Q-[(2-
'tetrahydropyranyloxy Yethyl]lbenzeneacetonitrile {pre-
pared according to PREPARATION II (a)) in 100 ml of
dimethylformamide. The reaction mixture is stirred for
3 hours at room temperature and cooled to 0°C and 22.4
15 g of ethyl 4-bromobutyrate in 40 ml of dimethyl-
formamide are then added. The reaction mixture is
stirred for 3 hours at room temperature, poured into
water and extracted with ether and the extract is
washed with a saturated solution of NaCl, dried over
20 NazsO4 and concentrated under vacuum. The residue
obtained is purified by chromatography on silica gel
using toluene as the eluent to give 24 g of the
expected product.
{b) 6-(2-Tetrahydropyranyloxyethyl)-6-(3,4-
25 dichlorophenyl)perihydro-2-azepinone
8 g of the product obtained above, dissolved in
120 ml of ethanol, are hydrogenated at atmospheric
pressure and room temperature in the presence of Raney
nickel. When the theoretical volume of hydrogen has
30 been consumed, the catalyst is filtered off and the
filtrate is concentrated under vacuum. The oil obtained
is then taken up in 20 ml of xylene and the reaction
mixture is refluxed for 48 hours. It is evaporated and
the residue obtained is purified by chromatography on
35 silica gel using  CHClp/CH3OH (100/1 v/v) as the

il
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Thus," for exanple, reaction of the primary anmne (1V)- anh et hyl

chl orof ormate and reducti on of the ethoxy- carbonyl group gives . .th ﬂégoduct
of formula (1V) in which Ris nethyl, as described i n;JEEkdshdBeaksd 'nd EP-
0 474 561. The conpound of formula (IV) in which Ris (AfREEERL ;
prepared by replacing the ethyl chloro- for@8te with th¥ it

functional deriva- tive) of a (JQerr]-(err]-al kanoi c ad i by reducing
t he carbonyl group of the resulting N-acyl ated derivative. Replacing ethyl
chloroformate with et hyl ethyloxalyle, et hyl hem nal onate or et hyl

hem succi nate, for, exanp |ves t he correspondlng N-acyl derivatives.

The car bonyl groﬁk“eo‘mé Y‘Pl Y& dficgdofc dhedierpaciad Pradusshtin e f8¥Rods
to obtain the dferdrd -dwrroxy(err]- C4)al kyl derivatives which are

ooyl ated or 0 o o A S S A SR )
which R is [erddchicropherGk)perthkirmatepdie?-

5 1.7 g of the expected product are obtained in
the form of an oil by following the previous prepara-
tion, step (d), starting from 2 g of the product
obtained above and 0.49 g of lithium aluminum hydride.

(d) 3-(2-Hydroxyethyl)-3-(3,4~-dichlorophenyl )-

10 perihydroazepine
' 1.3.g of the expected product are obtained by
following the previous preparation, step (e), starting
from 1.7 g of the product obtained above.

15 B. SUBSTITUTED PHENYLACETIC ACIDS
Bl. 3-ISOPROPOXYPHENYLACETIC ACID
PREPARATION V. 1
3-Isopropoxyphenylacetic acid is not known in
the 1literature but can be prepared by well-known
20 methods of preparing alkoxyphenylacetic acids.
(a) Ethyl 3-hydroxyphenylacetate
A solution of 55 g of 3-hydroxyphenylacetic
acid in 400 ml of 100°* ethanol is refluxed overnight in
the presence of a few drops of concentrated HzSO4. It
25 1is evaporated to dryness and the residue is taken up in
ethyl ether and washed with water and then with a
saturated aqueous solution of NaHCO3. After drying over
MgsSO4 followed by evaporation, 58 g of an oil ‘are
obtained.
30 (b) Ethyl 3-isopropoxyphenylacetate
A solution of 58 g of the product obtained
above, 88 g of KyCO3 and 108 g of 2-iodopropane in 300
ml of DMF is heated at 80-100°C for 8 hours. The DMF is
evaporated off under vacuum and the residue is taken up
35 in ethyl acetate and washed with a 10% aqueous solution
of K2CO03. After drying over MgsSO4 followed by



Clerr])al kyl or [err]-(C[err]-C[err])aIkpxy(C[err]-C[err])aIkyI.
Li kewi se, replacing alkyl chloroformates with the chlori dergfgy,

[err]-(Cerr]-Clerr]) alkoxy(Cerr]-Clerr])al kanoic acid, 0 Replaced
reduction as described above, directly givesggthe [err]- H"I’”" I’lﬁi]
evaporation, the residue is purified by chromatography
on silica gel using CH2Cl,; as the eluent to give 61 g
of an oil.
(c) 3-1Isopropoxyphenylacetic acid
5 A solution of 31 g of the product obtained
above and 20 g of NaOH in 400 ml of ethanol is refluxed
for 2 hours. It is evaporated to dryness and the resi-
due is taken up in water and acidified with concentra-~
ted HCl. Extraction is carried out with ethyl ether and
10 the extract is washed with water, dried over MgsSO4 and

concentrated to dryness to give 27 g of the expected
aCid. Mopo = 33-35.C-

B2. 2~I0ODO-5-ISOPROPOXYPHENYLACETIC ACID
15 PREPARATION V. 2

2-iodo-5-isopropoxyphenylacetic acid is not
known in the literature but can be prepared by known
methods for example according to R.E. Counsel et al.,
J. Med. Chem., 1973, 16, 6, 684-687 by replacing the

20 benzyl chloride with the 2-iodopropane.

15 g of the thus prepared 2-iodo-5-isopropoxy-
phenylacetonitrile are dissolved in 160 ml of ethanol
in the presence of 18 g of KOH and then the mixture is
refluxed for two hours. It is concentrated under vacuum

25 and the residue is taken up in water and successively
it is washed with ethyl ether, the agueous phase is
acified by adding HCl until the pH is 1 and extracted
with ethyl ether and the extract is washed with water,
dried over NazSO4 and filtered. It is concentrated

30 under vacuum and the residue is purified by
chromatography on silica gel using CH2Cl2-CH3O0H (100-2
v/v) as the eluent to give after concentration of the
pure fractions, 8 g of the expected acid in the form of
an oil. NMR Spectrum (200 MHz): 1.2 ppm - 2CH3; 3.5 ppm

35 - 1CHy; 4.6 ppm - 1CH; 6.6 ppm - 1H aromatic; 6.9 ppm -
1H aromatic; 7.6 ppm - 1H aromatic.



‘al koxyal kyl derivatives of formula IV in which Ris [err]-
(dJerr]-CAferr])al koxy(([err]-Cerr])al kyl. Ethyl chloroformate may be
repl aced by di -t- butyl carbonate (Boc-0-Boc) in order to prepare the

conpound of fornula IV (R = nethyl). Al so, for W‘h

of Route A, "Ht" neans that the tetrahydropyranyl oxy gro to
acid hydrolysis under the conditions well known in the |i

C. ACYL DERIVATIVES (VI) AND SULFONYLOXY DERIVATIVES
(1I1)
PREPARATION VI: Scheme 1 - Route B, m = 1
~ (a) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl )-
5 1-(3-isopropoxyphenyl )acetylpyrrolidine
2.25 ml of triethylamine and then 2.6 g of the
3-(2-hydroxyethyl )-3-(3,4-dichlorophenyl )pyrrolidine
prepared above are added to a solution of 1.9 g of 3-
isopropoxyphenylacetic acid in 50 ml of CH2Clz. The
10 mixture is cooled to 0°C, 4.42 g of BOP are then added
and the reaction mixture is allowed to warm up to room
temperature., After 30 minutes, the mixture is concen-
trated under vacuum and the residue is taken up in
ethyl ether and washed successively with water, a
15 dilute solution of NaOH, a saturated solution of NaCl,
a dilute solution of HCl, a saturated solution of NaCl
and a solution of NaHCO3. The ether phase is dried over
MgSO4, filtered and concentrated under vacuum to give
3.6 g of the expected product.
20 (b) 3-(2-Methanesulfonyloxyethyl)-3-(3,4-di-
chlorophenyl )-1-(3-isopropoxyphenyl )acetylpyrrolidine
2.2 g of the product prepared above are dis-
solved in 50 ml of CH2Cl, and the solution is cooled to
0°C. 1.5 g of triethylamine are added and 0.57 g of
25 methanesulfonyl chloride is then added dropwise. The
reaction mixture is left to stand for 15 minutes at 0°C
and then concentrated under vacuum, the residue is
taken up in ether and washed with water and the ether
phase 1s dried over MgsSO4, filtered and concentrated
30 under vacuum. The residue is chromatographed on silica
gel using heptane/ethyl acetate (50/50 v/v) up to pure
ethyl acetate as the eluent. The pure product fractions
are concentrated under vacuum and the residue is then
solidified in an ethyl ether/isopropyl ether mixture to
35 give 2.5 g of the expected product.
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PREPARATION VII: Scheme 1 - Route B, m = 2

(a) Optically pure 3-(2-hydroxyethyl)-3-(3,4-
dichlorophenyl)-1-[(3-isopropoxyphenyl acetyl]piperi-
dine

22.5 ml of triethylamine and then 22 g of the
3-(2-hydroxyethyl)-3-(3, 4-dichlorophenyl )piperidine (-)
prepared above according to PREPARATION III (f) are
added to a solution of 16 g of 3-isopropoxyphenylacetic
acid in 500 ml of CH2Cly. The mixture is cooled to 0°C,
42.6 g of BOP are then added and the reaction mixture
is allowed to warm up to room temperature. After 30
minutes, the mixture is concentrated under vacuum and
the residue is taken up in ether and washed succes-
sively with water, a dilute solution of NaOH, a
saturated solution of NaCl, a dilute solution of HCl, a
saturated solution of NaCl and a solution of NaHCO3.
The ether phase is dried over MgSO4, filtered and
concentrated under vacuum to give 36 g of optically
pure product.

(b) 3-(2-Methanesulfonyloxyethyl)-3-(3,4-di-
chlorophenyl)-1-[(3- isopropoxyphenyl)acetyl]piperidine
(+)

36 g of the product prepared above are dis-
solved in 500 ml of CH2Cl,; and the solution is cooled
to 0°C. 11.5 ml of triethylamine are added and 6.3 ml
of methanesulfonyl chloride are then added dropwise.
The reaction mixture is left to stand for 15 minutes at
0°C and then concentrated under vacuum, the residue is
taken up in ether and washed with water and the ether
phase is dried over MgSO4, filtered and concentrated
under vacuum. The residue is chromatographed on silica
gel using heptane/ethyl acetate (50/50 v/v) up to pure
ethyl acetate as the eluent. The pure product fractions
are concentrated under vacuum and the residue is then

TN




‘17
acid HO CO T-
derivati ves.

The meani ng of the substituent Ar depends on the choice of
used in steps 3 and 8 in the formof one of its functional

Ar
Al |

these acids are well known in the literature, readily

prepared according to the literature or coppercially available.

neanlng of the substituent Ar' depends on the choice of nitrile
Ar'-CH err]-CN, which, on reaction with
2-tetrahydropyrany|oxy-l-bronDethane, hydrogena- tion of the resulting
product and N-al kylation if appropriate (step 2), gives the am ne.

10
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solidified in an ethyl ether/isopropyl ether mixture to
give 37.5 g of the expected product. M.p. = 72°C.

[@¢]1p20 = +25.7° (c = 1, in CHClg)

(c) 3-{2-Benzenesulfonyloxyethyl)-3-(3,4-di-
chlorophenyl )-1-[(3-isopropoxyphenyl acetyl]piperidine

4.6 ml of triethylamine and then, dropwise, 4.3
ml of benzenesulfonyl chloride are added to 11.3 g of
the product prepared above according to PREPARATION VII
(a) in 160 ml of CH2Cl; and the solution is cooled to
0°C. The reaction mixture is left to stand for 18 hours

at room temperature and is then successively treated

with 100 ml of HCl, 100 ml of 10% NajyCO3 and 100 ml of
water. The organic phase is filtered off, dried over
NapS04 and then concentrated under vacuum. The residue
is chromatographed on silica gel using
cyclohexane/AcOEt (80/20 v/v) as the eluent. The pure
product fractions are concentrated to give 8.4 g of the
expected product.

PREPARATION VIII: Scheme 1 - Route B, m = 3

(a) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-
1-[(3-isopropoxyphenyl )acetyl]lperihydroazepine

1.2 g of triethylamine and then 1.15 g of the
3~(2-hydroxyethyl )}-3-(3,4-dichlorophenyl Jazepine pre-
pared above are added to a solution of 0.76 g of 3-
isopropoxyphenylacetic acid in 50 ml of CH2Clp. The
mixture is cooled to 0°C, 1.77 g of BOP are then added
and the reaction mixture is allowed to warm up to room
temperature. After 30 minutes, the mixture is concen-
trated under vacuum and the residue is taken up in
ethyl ether and washed successively with water, a
dilute solution of NaOH, a saturated solution of NaCl,
a dilute solution of HCl, a saturated solution of NaCl
and a solution of NaHCO3. The ether phase is dried over
MgSO4, filtered and concentrated under vacuum to give
1.8 g. : i
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Route' A of Schene 1 in which R=H, alkyl and Q = His described in the
literature and in patent applications EP-A-0 428 434 and EP-A-0 474 561.
Route B of Scheme 1 involves a series of reac- tions well known to those
skilled in the art, such as the al kyl ation g% anitrile with a brom nated
deriva- tive in the presence of |ithiumdii$SOpropylamde (LDA) (step 5),
foll owed by reduction of the nitrile in the presence of a catalyst to give
t he correspondi ng ami ne after reduction of the internediate am de (step 7)
obtai ned during the cyclization (step 6), for exanple according to A V.

El't t al., Biol 3w 1 2 965, 63,
1629;?\/ = I nI got h tﬁgl)pout(gls(ﬁg?hwé}ﬁg?% Y?’ﬁggggggg % éénél ons of
certain steps ar 611@960&9@9:!1%9,5(ﬁﬁeimmwphbwﬂepcetmmmydm step

6 (Route B) is cagbpgReout under the same conditions. Likew se, step 7

(Route B) and the reduction of the N-acyl at ed deri -
1.8 g of the product prepared above are dis-

5 solved in 50 ml of CHCl, and the solution is cooled to
0°C. 0.38 g of triethylamine is added and 0.44 g of
methanesulfonyl chloride is then added dropwise. The
reaction mixture is left to stand for 15 minutes at 0°C
‘and then concentrated under vacuum, the residue 1is

10 taken up in ethyl ether and washed with water and the
ether phase is dried over MgSOgq, filtered and
concentrated under vacuum. The residue is chromato-
graphed on silica gel using heptane/ethyl acetate
(50/50 v/v) up to pure ethyl acetate as the eluent.

15 The pure product fractions are concentrated
under vacuum and the residue is then solidified in an
ethyl ether/isopropyl ether mixture to give 2 g of the
expected product.

20 EXAMPLE 1

(I):Ar:@ ; T=CHy- ;R=CH; ; Q=H ;

25
0.75 g of 4-phenylquinuclidine, synthesized
according to T. Perrine, J. Org. Chem., 1957, 22, 1484-
1489, and 1 g of N-[2-(3,4-dichlorophenyl)-4-methane-
sulfonyloxybutyl]-N-methyl-(3-isopropoxyphenyl )carbox-
30 amide, prepared according to EP-A-0 428 434, are dis-
solved in 5 ml of acetonitrile. The reaction mixture is

i



vative or the ethoxycarbonyl in the indirect alkylation reaction of step 2
(Route B) take place under the sanme conditions. Finally, the acylation in
step 3 (Route A) and step 8 (Route B) is carried out under the sane con-

di tions. 124

refluxed for 4 hours and then concentrated under
vacuum. The residue is taken up in CHoCl, and then
washed successively with a 2 N solution of HCl and a
saturated solution of NaCl and the organic phase is
5 dried over MgsO4, filtered and concentrated under
vacuum. The residue is solidified in ethyl ethei: to
give 0.39 g of 1-[3-(3,4-dichlorophenyl )-4-{N-methyl-3-
isopropoxyphenylacetylamino)butyl]-4-phenyl-1l-azonia-
bicyclo[2.2.2]octane chloride (compound 1). M.p. = 98-

10 100°cC.
EXAMPLE 2
m:m@ Te i Ry s Qe
O— iPr
15
®
c

The optically pure derivative (-)-1-[3-(3,4-
dichlorophenyl )-4-(N-methyl-3-isopropoxyphenylacetyl-

20 amino)butyl]-4-phenyl-l-azoniabicyclof[2.2.2]octane
chloride (compound 2), m.p. = 97-99°C, is obtained by
following the procedure of Example 1 using the opti-
cally pure derivative (-)-N-[2-(3,4-dichlorophenyl)-4-
methanesul fonyloxybutyl]-N-methyl~(3-isopropoxyphenyl )-

25 carboxamide, prepared according to EP-A-0 428 434, as

the starting material.
[&]1p20 = -47.2° (¢ = 1, in CH3OH)

\\l\\l\\\l\l\\ \\\mﬂi



The met hod of preparing the conpounds (1) according to the invention
consists in reacting the derivative (Il), prepared by reacting the al coho

(IV) with a YO derivative, for exanple nesyl chloride onpbsizdhe
chloride (step 9), with a tertiary amine ofg§ormula (I11) “m\

with Schene 2 bel ow. [err]

EXAMPLE 3
(I):AI=‘—©> ,T=-CH2-,R='CH3,Q—H,
“O— iPr
ar=—()—a ; am®- ~ ; A% =aC
a

1-{3-(3,4-Dichlorophenyl )-4-(N-methyl-3-iso-
propoxyphenylacetylamino)butyl]-l-azoniabicyclo[2.2.2}-
octane chloride (compound 3), m.p. = 68-70°C, is obtained
by following fhe procedure of Example 1° wusing
10 quinuclidine as the tertiary amine.

EXAMPLE 4
(I)=Ar=~@ ; T=<CHy-; R+ Q=+CHp)3-
"O— iPr
15
@

2.25 g of 4-phenylquinuclidine and 3.17 g of the

mesylate prepared according to PREPARATION VII (b) are

20 dissolved in 30 ml of acetonitrile and the reaction
mixture is refluxed for 10 hours. The mixture is con-
centrated under vacuum and the residue is taken up in
CHCly and washed successively with a 3 N solution of HCl

and then a saturated solution of NaCl. The organic phase

25 1is dried over MgSOy4, filtered and concentrated under
vacuum. The residue precipitates from an acetone/ether
mixture to give 2.8 g of optically pure (+)-1-[2-[3-(3,4-
dichlorophenyl )-1-[(3-isopro-poxyphenyl )acetyl]piperidin-



‘ Resolution of the racemc mxtures (1) makes it possible to isolate the
enantioners (1*), which also formpart of the invention. It is

pref erabl e, however, to resolve the race- nates at the stage of the

i nternedi ate am no al cohols, which are capgple of giving salts with
optically active acids. The am no al cohols correspond to the compounds (1V)
and (V) obtained according to step 2 (Route A) and according to step 7
(Route B) of Schenme 1 after depro- tection of the conpounds by hydrolysis
in an acid

3~-yllethyl]-4-phenyl-~l-azoniabicyclo[2.2.2]Joctane
chloride (compound 4). M.p. = 132°C.
{a]1p20 = +16.3* (c = 1, in CH3OH)

EXAMPLE 5
5
(I):N:@ ;T=-CH2-;R+ Q='(CH2)3"
O—iPr
\\ / \®
Ar * r@—xl 3 -\‘(vl/{u" H A@= @-503
P
10 2.65 g of 4-phenylguinuclidine and 8.3 g of the

benzenesulfonate prepared according to PREPARATION VII
(c) are dissolved in 40 ml of acetonitrile and the
reaction mixture is refluxed for 6 hours. The mixture is
concentrated under vacuum and the residue is taken up in
15 CH2Cl; and washed successively with a 1% aqueous solution’
of benzenesulfonic acid and then with water. The organic
phase is dried over NajS04, filtered and concentrated
under vacuum. The residue precipitates from isopropyl
ether to give 8 g of optically pure (+)-1-[2-[3-(3,4-
20 dichlorophenyl)-1-{(3-isopropoxyphenyl )acetyl]piperidin-
3-yl]ethyll-4-phenyl-l-azoniabicyclo[2.2.2]octane
benzenesulfonate (compound 5). M.p. = 195.5°C.
(@}p20 = -50.7* (c = 1, in CH30H)
Compounds 6 to 12 described in TABLES I and II
25 below are prepared by following EXAMPLES 1 to 5.

"Ml \m\\ \\\I il
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in CH3OH.
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TABLE I
R
y |
@_ﬂ «(CH,)»-CH-CH,-N-CO-T-Ar
N/ N [ ' - '
ce Ar
M.p. s
in °*C
Example Axr’ R T Ar and/or
n* [a]D*
6 CHg - @@ 150
a ~-57.9°
Cl F
7 CH3 - 178
F
F F
8 CHg3 -CHp~- @ 97
F OiPr
F
A~ OCH,4
9 O O H - 104-106
OCH4
* The rotary powers, [Q}p, were measured at 20°C, c=1




in which Ar' and R are as defined for (1) and mis 1, 2 or 3. The
enantioners are then separated by conven- tional nethods such as
crystallization or chiral pre- parative high pressure chronatography.

The preparation of the optically pure conpougds is illustrated in Schene 3
bel ow, where "*" nmeans that the carbon atomidentified by this synbol has
the defined configuration (+) or (-). In Schene 3, the last step is

i ndi cated as being performed with the free acid, but it can be carried out
with a functional derivative thereof, which

TABLE II
/ \
O {CH,), N-CO-CH,-Ar
) \ N @ P
AC
a
a
Example n* Ar AG M.p. ; °C
and/or [Q]p
10 [:E:L a1 125 ; -16.0°
"QiPr '
11 [:f:l\ Br© 196-198
OR
Jo |
12 (’fﬂ/' 1@ 156-160
if’ +11.0°
OiPr
5
EXAMPLE 13

0 0 :Ar= @ . T=-CHp-; Q=H.
OiPr

R =-CH;-CH;-O COCH3 . Ar'=
a

Cl

15
we (O ¢ e
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‘coul d attack the nol ecul e on both the hydroxy group and the am no group.
In this case, it is desirable to protect the hydroxy group again, for
exanple with di hydropyran to formthe tetrahydropyranyl ether. The
preparation of the conmpounds (VI*) accor- dd®ig to Schene 3 in which Ris
hydrogen or a Clerr]-Clerr]- alkyl group and Qis hydrogen is described in
EP-A- 0 428 434 and EP-A-0 474 561

8,2 g of ethyloxalyl chloride are added dropwise
to a solution of 19 g of 2~-(2-tetrahydro-
pyranyloxyethyl)-3, 4-dichlorobenzeneethanamine (obtained
according to PREPARATION (1) - Step (b)) and of 7 g of

S triethylamine. The reaction mixture is stirred for one
hour at room temperature and concen-trated under wvacuum.
The residue is +taken up in ethyl ether and is
successively washed with water, dried over NaSO4 and
concentrated under vacuum. The residue is chromatographed
10 on silica gel using CH2Cly /CH3OH (100/1 v/v) as the
‘eluent to give 16 g of N-ethyloxalyl-2-(2~
tetrahydropyranyloxyethyl)-3, 4-dichlorobenzeneethanamine.
Step 2
16 g of the product obtained above are dissolved
15 in 40 ml of THF and added dropwise to a suspension of 1.7
g of LiAlHy in 5 ml of THF at 50°C. The reaction mixture
is refluxed for 4 hours, cooled, hydrolyzed, filtered and
concentrated under vacuum. The residue is chromatographed
on silica gel using CHC13 /CH30H (100/5 wv/v) as the
20 eluent to give 14 g of N-(2-hydroxyethyl)-2-(2-
tetrahydropyranyloxyethyl ) -3, 4-dichlorobenzeneethanamine
under the form of an oil.
Step 3
3.55 g of BOP are added at 0°C to a solution of
25 2.4 g of the product prepared above, 1.1 g of triethyl-
amine and 1.3 g of 3-isopropoxyphenylacetic acid in 60 ml
of CH2Cly. The reaction mixture is stirred for one hour
at 0°C and is then successively concentrated under
vacuum, taken up in AcOET, washed with water, dried over
30 Najys04 and concentrated under vacuum. The residue is
chromatographed on silica gel using CH;Clj/CH30H (100/3
v/v) as the eluent to give 2.2 g of N-(z-hfdroiyethyl)—
N-(3-isopropoxyphenylacetyl )-2-(2-tetrahydropyranyloxy
ethyl) -3,4-dichlorobenzeneethanamine under the form of

\\\\ ‘iiT’“ii‘\\ﬂi““
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Step 4
0.41 g of acetyl chloride is added to a solution

of 2.2 g of the product obtained above in 10 ml of CHClp

in the presence of 0.56 g of triethylamine in CH,Cl,. The
reaction mixture is stirred for one hour and is then
successively concentrated under vacuum, washed with
ethyl ether, with water, dried over NajzSO4 and
concentrated under vacuum to give 2 g of N-(2-
acetoxyethyl )-N-(3-isopropoxyphenylacetyl )-2~(2-

tetrahydro pyranyloxyethyl)-3,4-dichlorobenzeneethanamine

under the form of an oil.

Step S5

2 g of the oil obtained above are dissolwved in 20
ml of methanol saturated with HCl and the mixture is
stirred for one hour at room temperature. The reaction
mixture is concentrated under wvacuum, the residue is
taken up in AcCOET, washed with water, dried over NajSOy4
and chromatographed on silica gel using CH2Cl3 /CH30H
(100/3 wv/v) as the eluent to give 1.2 g of N-(2-
acetoxyethyl )-N-(3-isopropoxyphenylacetyl)-2-
hydroxyethyl-3, 4-dichlorobenzeneethanamine under the form
of an oil. '
Step 6

0.5 g of the product prepared above is dissolved
in 10 ml of CHCl; in the presence of 0.11 g of
triethylamine. 0.125 g of mesyl chloride is added and the
reaction mixture is stirred for 30 minutes at room
temperature. The reaction mixture is concentrated under
vacuum and then the residue is successively taken up in
AcOET, washed with water, dried over NajzS04 and
concentrated under vacuum to give 0.5 g of N-(2-
acetoxyethyl )-N-(3-isopropoxyphenylacetyl )-2-mesyloxy-
ethyl-3, 4-dichlorobenzeneethanamine under the form of an
oil.

}hsB«mRsimxd
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Step 7

0.5 g of the product prepared above and 0.25 g of
4-phenylguinuclidine are dissolved in 1 ml of
dimethylformamide and the reaction mixture is heated at
80°C for two hours. The reaction mixture is poured into
water and then successively extracted with AcCOET, washed
with water, with a saturated solution of NaCl,
concentrated under vacuum and the residue is
chromatographed on silica gel using CH2Clp,CH3OH (100/5
v/v) as the eluent. The pure fractions are concentrated

under vacuum, the residue is taken up in CH2Cly and

precipitated by adding ethyl ether to give 0.45 g of 1-
[3-(3,4-dichlorophenyl )-4-(N-(2-acetoxyethyl )-3-
isopropoxyphenylacetylamino)butyl]-1-
azoniabicyclo[2.2.2.]octane chloride (Compound 13).

M.p. = 90-92°C.
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The optically pure conpounds of formula (M*) in which Q and R are bonded
together to form1l, 2- ethylene, 1,3-propylene or 1,4-butylene are prepared
in the sane manner. In particular,

after separation of the enantioners of (VI
formula Ar-T-COOH, in the presence of a co

met hods.

As indi-

tive of this acid, such as the acid itself
cycl ohexyl carbodi i m de or by

benzotri azol yl - Neoapbr . Sflg met hyl am nophosphoni um hexa- fl uorophosphate
for exanple, or else one of the

(BOP)

10

15

25

35

Tablet comprising:

t he conpound (VII1*) obtained

is coupled with an acid of the
ling agent, by the usual

cated above, it is possible to use a functional deriva-

approp- riately activated by

Compound 4 250 mg
Lactose 80 mg-
Crosslinked polyvidone ' 20 mg
Methyl hydroxypropyl cellulose 10 mg
Hydrogenated castor oil 40 mg

EXAMPLE 15

Enteric tablet comprising:

' Tablet:
Compound 4 250 mg
Hydroxypropyl cellulose 6 mg
Lactose 62 mg
Microcrystalline cellulose 60 mg
Carboxymethyl starch 12 mg
Polyethylene glycol 6000 10 mg
Coating:
Endraget L 100 1 mg
Dibutyl phthalate 1 mg
Isopropyl alcohol (evaporated) 28 mg

EXAMPLE 16

Solution to be taken orally, comprising:
Compound 4 100 mg
Ethyl alcohol 100 mg
Propylene glycol 50 mg
Polyvidone excipient 20 mg
Glycerol 50 mg
Artificial flavoring ' 2.5 mg
Purified water gsp 1.0 mg

EXAMPLE 17

Injectable suspension containing:
Compound 4 50 mg
Polysorbate 80 1.5 mg

asBﬂmRTWwai
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21 . functional derivatives which react wth am nes, for exanple an

anhydri de,

fornmul a

a m xed anhydride, the acid chloride or an activated ester
as the paranitro- phenyl ester. The resulting conmpound of the
[err] 53
Polyoxyethylene glycol 20 mg
Methyl and propyl para-
hydroxybenzoate 1.5 mg
Sorbitol 30 mg
5 Polyvidone excipient 10 mg
Water for injectable pre-
parations gsp 1 mg
EXAMPLE 18
10 Gelatin capsule comprising:
' Compound 4 from 2.5 to 250 mg
Modified maize starch 50 wmg
Talc 25 mg
Anhydrous colloidal silica 1 mg
15 Stearic acid 10 mg
Lactose gsp 100 mg
EXAMPLE 19
20 Suppository comprising:
Compound 4 150 mg
Solid semisynthetic
glycerides gsp
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is then reacted with a YO derivative according to step 9 of Schene | to
give the optically pure derivative (11). The products of formula (1)
in which T is a hydroxynet hyl ene, Cerr]-Cerr]-al koxynet hyl ene or
Cerr]-Cerr]- alkylidene group possess two centers of asymretry. In this
case, the diastereoisomers and the pure ison# s can be prepared by reacting
the optically pure am no al cohol and either the optically—pure-orthe

racem c
. AR O N
WHAT IS CLAIMED IS: -
1. A quaternary basic amide of the formula
; Foo
Ar-T-CO -N-CHZ-C]?-CHZ-CHZ—Am @ AC (1)

Arl

10 in which
- Ar is an optionally substituted mono-, di- or tri-
cyclic aromatic or heteroaromatic group:;
- T is a direct bond, a hydroxymethylene group, an
alkoxymethylene group in which the alkoxy group is C;-C4,
15 or a Cj;-Cs-alkylene group;
- Ar' i1s a phenyl which is unsubstituted or mono- or
poly-substituted by a substituent selected from: a
halogen atom, preferably a chlorine or fluorine atom, a
trifluoromethyl, a Cj;-C4q-alkoxy or a Cj;-Cg-alkyl, said
20 substituents being identical or different, a thienyl, a
benzothienyl, a naphthyl or an indolyl:;

- R is hydrogen or a C;-C4-alkyl, or a ®-{C1-C4) alkoxy
(C2-C4)alkyl, or a w-(Cy-C4) alkanoyloxy (Cj;-C4q)alkyl;

.25 - Q is hydrogen;
- or else Q and R together form a 1, z-ethylene, 1,3-
propylene or 1,4-butylene group:;
- Am@ is the radical
X1
30 XZ - b'TQ“

|

X3

in which X; , X2 and X3 , together with the
35 nitrogen atom to which they are bonded, form an

Sheet Has Been R
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acid ‘HOOCO-T-Ar; in the latter case, the diastereo- isoners can be -
separated for exanple by chronmat ography. The reactiepr—wth—the —

tertiary amne (I11) nmakes it possible to prepare the product
to the invention in optically pure form ss The amne !"ﬁi@m)
are those described in the literature. Anong these

which are preferred contain from5 to 9 carbon atons in the rlng system and
a nitrogen atom exanples being cited bel ow (a")
1-azabi cycl o[ 2. 2. 0] hexane prepared according to C.A Gob et al., Helv.
Chim Acta, 1964azgBipyclic2é45aBatricyclic system optionally substituted

by a phenyl or a benzyl group ; and
- KO is a pharmaceutically.ééceptable anion.
2. A quaternary basic amide of formula (I) in which the
5 radical repfesented by Am® contains from 5 to 9 carbon
atoms in its azabicyclic or azatricyclic system.
3. A quaternary basic amide according to claim 1 or 2 of
the formula

10 i Q
Ar-T-CO -N-CHZ—('?—CHZ-CHZ—Am @ AC (1)
Ar'

15 4in which Ar, T, Ar', R and Q are as defined in claim 1,
characterized in that Am® is a radical

X1
|
20 _ XZ i NQ‘—'

|

X3

25 in formula (I) and is the residue of an azabicyclic or
azatricyclic system selected from:
(a) l-azoniabicyclo[2.2.0]hexane
(b) 1-azoniabicyclo[3.1.0]hexane
(c) l-azoniabicyclo[2.2.1]heptane
30 (d) i-azoniabicyclo[2.2.2]octane
(e) l-azoniabicyclo[3.2.1]octane
(£f) l1-azoniabicyclo[3.2.2]nonane
(g) l-azoniabicyclo[3.3.1l]nonane
(h) hexahydro 1H-pyrrolizinium-4 Has Been Reﬁaced
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52 4 (b))

Logot heti s,

J.

10

15

25

30

35

1-azabi cycl o[ 3. 1. 0] hexane prepared according to A. L.

Anl Chem Soc., 1965, (87), 4, 749- 754.
is Sheet Has Been Reﬁaced
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(k) l-azoniatricyclo[3.3.1.13,7]1decane

(1) 4-phenyl-l-azoniabicyclo[2.2.2]octane,

and A2 is a pharmaceutically acceptable anion.

4. A quaternary basic amide of formula (1) accor-
ding to any one of claims 1 to 3 in which T, R, Ar' and Q
are as defined for (1), Jmﬁg is a 1l-azoniabicyclo-
[2.2.2]octane or 4-phenyl-l-azoniabicyclo[2.2.2]octane
radical, Ar is a phenyl substituted by a C;-Cg-alkoxy and
2© is a pharmaceutically acceptable anion.

5. A guaternary basic amide of the formula

SO

: "

a

in which R' and Q' are respectively methyl and hydrogen;
2-acetoxyethyl and hydrogen; or R' and Q' form together a
1,3-propylene group, R" is hydrogen or a phenyl group and
A” is a pharmaceuticaily acceptable anion.

6. A quaternary basic amide of the formula

ol e .

a
a .

in which A~ is a pharmaceutically acceptable anion.
7. A quaternary basic amide according to any one of

- claims 1 to 6 characterized in that A® is an anion

selected from chloride, bromide, iodide,
hydrogensulfate, methanesulfonate, paratoluenesul fonate

~ and acetate.



(c') “-azabicyclo[2.2.1] heptane prepared according to Gassman et al., J.
Am Chem Soc., 1968, (90), 5, 1355- 6. [err]

(d") -1-azabicycl o[ 2. 2. 2] oct ane or qui nucl i di ne.

7 O O

8. ~ {(+)-1-[2-[3-(3,4-Dichlorophenyl)~-1-[(3-isopro-

poxyphenyl )acetyl]piperidin-3-<yl]ethyl]-4-phenyl-l-azo-

niabicyclo[2.2.2]octane chloride.

9. A method of preparing the compounds of formula
5 (1), characterized in that a derivative of the formula

R Q
| 1 |
Ar-T-CO-N-CHp-C-CHp-CHp-0-Y (1II)
10 |
' Ar'

is treated with a cyclic tertiary amine of the formula

15 X1
I
Xp - N (111)
I

X3

in which Xj;, X3 and X3, together with the nitrogen atom
to which they are bonded, form an azabicyclic or
azatricyclic system optionally substituted by a phenyl
or a benzyl group, in a polar aprotic solvent, at a

25 temperature between foom temperature and 120°C, and
then, if appropriate, exchanging the anion of the
resulting quaternary salt with another pharmaceutically
acceptable anion.

10. A method according to claim 9 wherein the cyclic
30 tertiary amine (III) contains from 5 to 9 carbon atoms in
its azabicyclic or azatricyclic system.

11. A method according to claim 9 or 10 characterized

in that the cyclic tertiary amine (III) is selected
from :

35
This Sheet Has Been Reiiaced
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(e') *1-azabicycl o[ 3.2.1]octane prepared according to B. Thill et al.

Og. Chem, 1968, (33), 12, 4376-80. (f') 1-azabi cyclo 3. mnaﬁé
pr epar ed accor di ng to C. Ruggl es et al., J. Am Chem Soc. 1988 “\“\‘“
17, 5692-8. [err]

» \\\\

N
@ | | e A ] @ @N
@9 6}: ) @« (f) @N
N
(8) . i
) w w00

N

12, A pharmaceutical composition in which a com-
pound of formula (I) according to claim 1 is present as
the active principle.

13. A pharmaceutical composition according to claim
12 in the form of a dosage unit in which the active
principle is mixed with at least one pharmaceutical
excipient.

14. A composition according to claim 13 containing
from 0.5 to 1000 mg of active principle.

15. A composition according to claim 14 containing
from 2.5 to 250 mg of active principle.




T 23 % (g') 1-azabicyclo[3.3.1]nonane prepared according to S. Myano et g
:_a_l_._. J Chem Soc., Perkin Tr ans. 1, 1988, 5, 1057-63.

‘ The invention relates to quaternary basic
amldes of the formula - | "

I 7
Ar-T-CO—N-CHZ-c[:‘CHz-CHzfAm'@..AG L
Ar' | |
1n€' which ' o . o - . ':.;...'.

- 'Ar is an optionally substltuted mono- dJ.- or .tri-

; '_f_' B :cycllc aromatic. or heteroaromatic group; )

-__-.i T is a direct bond, a hydroxymethylene“ group, 'an
' . ‘'alkoxymethylene group in which the alkoxy ‘group is

. ¢,-C,, or a C, -C,-alkylene group, | S
- -Ar' J.S an unsubstltuted or mono- or poly‘ : .'b'.s,_f__:éituted

" a th:.en_yl a benzothzenyl_ a nap_h‘t;_iyl ; or an

Has Been Reﬁaced
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[efr] (h') hexahydro-1H-pyrrolizine-4 prepared according to P
.Edwards et al., Tetrahedron Letters, 1984, (25), 9, 939-42. (")
“octahydroi ndol i zine-4 prepared according to J. Chastanet et al., J.
“Org. Chem, 1985, (50), 16, 2910- 14.

- Q is hydrogen;

.= or else Q and R together form a 1 2-ethylene, 1,3~
propylene or 1,4-butylene group; '

- Am® is the radical

@

X3

in which X,, X, and X,, together with the nitrogen
atom to which they are bonded, form an azabicyclic or
azatricyclic system optionally substituted by a
phenyl group ; and
- - A® is a'phérmaceutically acceptable anion.
These compounds are useful for the preparation
. of drugs intended for the treatment of pathological
conditions involving the tachykinin systen.

\\\\\\\\\\\\\\\\\\\‘iﬁﬁif"
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Te
3.

P. Edwar ds%@tsised zry

') octahydro-2H qui nolizine-5 prepared according to
trahedron Letters, 1984, (25), 9, 939-42. (k") 1-azatricyclo
3.1.1[err] ] decane or 1-azaadamantane.
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REPLACEMENT oritihl ]
prepared according to Y. Bubnov et al., J. O ganonet. m, 1991, 412,
(1:2), 1-8. 24 45 0CT 1996
1

QUATERNARY BASIC AMIDES AS TACHYKININ ANTAGONISTS

The present invention relates to novel quater-
nary basic amides, to a method of preparing them and to
the pharmaceutical compositions in which they are pre-
sent as active principles.

More particularly, the present invention
relates to a novel class of gquaternary basic amides for
therapeutic use in pathological phenomena involving the
tachykinin system, such as: pain (D. Regoli et al.,
Life Sciences, 1987, 40, 109-117), allergy and inflam-
mation (J.E. Morlay et al., Life Sciences, 1987, 41,
527-544), circulatory insufficiency (J. Losay et ‘al.,
1977, Substance P, Von Euler, U.S. and Pernow ed., 287-
293, Raven Press, New York), gastrointestinal disorders
(D. Regoli et al., Trends Pharmacol. Sci., 1985, &6,
481-484) and respiratory disorders (J. Mizrahi et al.,
Pharmacology, 1982, 25, 39-50), these examples being
neither limiting nor exclusive.

Ligands endogenous to the tachykinin receptors
have been described, such as substance P (SP), neuro-
kinin A (NK,) (S.J. Bailey et al., 1983, Substance P,
P. Skrabanck ed., 16-17 Boole Press, Dublin) and neuro-
kinin B (NK,) (S.P. Watson, Life Sciences, 1983, 25,
797-808).

Thus, according to one of its features, the

present invention relates to quaternary basic amides of
the formula

1|1 Q
|
Ar-T-CO -N-CH,-C-CH,-CH,-Am @ . A® (1)
Ar’

in which
- Ar is an optionally substituted mono-, &i- or tri-
cyclic aromatic or heteroaromatic group:

This Sheet Has Been Relilaced
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(1') 4- phenyl - 1- azabi cycl o[ 2. 2. 2] octane  or 4- phenyl - gui-Ruet+-ei1

prepared according to T. Perrine, J. Og. Chem, 19 gﬁﬁ?}ﬁ}%@ﬁﬁfﬁﬁﬁﬁx
The conpounds of forrmula (I) above al so include thosie
hydr ogen or carbon atons 5 150CT W%

- T is a direct bond, a hydroxymethylene group, an
alkoxymethylene group in which the alkoxy group is Ci-
C4, or a Ci-Cg-alkylene group;

- Ar' is a phenyl which is unsubstituted or mono- Or
poly-substituted by a substituent selected from: a
halogen atom, preferably a chlorine or fluorine atom, a
trifluoromethyl, a C;-Cg-alkoxy or a Cj3-C4-alkyl, said
substituents being identical or different, a thienyl, a
benzothienyl, a naphthyl or an indolyl; .

- R is hydrogen or a C;-C4-alkyl, or a ®w-{C3-C4) alkoxy
(C2-C4)alkyl, or a w-(Cy-Cq)alkanoyloxy (Cz-Cyq)alkyl;

- Q is hydrogen;
- or else Q and R together form a 1,2-ethylene, 1,3-
propylene or 1,4-butylene group:;

- Am® is the radical | Tl -
= A
X3

in which X3 , X2 and X3 , together with the nitrogen
atom to which they are bonded, form an azabicyclic or
gzatricyclic system optionally substituted by a phenyl
or a benzYl' group ; and
- A@ is a pharmaceutically acceptable anion.

The pharmaceutically acceptable anions are
those normally used to salify the quaternary ammonium
ions of products for pharmaceutical use, preferably
chloride, bromide, iodide, hydrogensulfate, methane-
sulfonate, paratoluenesulfonate, acetate and benzene-
sulfonate ions.

In particular, in formula (I), Ar is a mono-,
di- or tri-cyclic aromatic or heteroaromatic group
which can carry one or more substituents and in which a
carbon atom of the aromatic carbocycle or aromatic

_1
3
-
0]



have been replaced with their radioactive isotope, for exanple tritiumor

carbon-14. Such | abel ed compounds are useful in researc i
phar macoki netic work and in biochemcal tests as recept Eﬂﬁ% ENT‘SHEET
The conpounds according to the invention were subjected

tests.

| M@ | ynphobl astic cells according to MA. Cascieri et a}.,” J. Brol. Chém

—+

L4

D bi ochem ca
The conpounds (1) showed antagonistic propef- 13 86T tB%ar d

t he bi nding of substance P in tests per-3forned on rat foftex nenbranes

1983, 258, 5158-5164, and D.D. Paya et al. . I'mmunol . {.1984, 133

3260- 3265.
di chl or ophen

di n- 3-yl ] et hyl ] - 4- phevgrre 1-peactii

proved to be
I nhibits the

S
and

Jrstazdtabfe fF FEEBSHLE ho %ﬁylf’ (g L2 (3

caﬂlamqu[m 2redigmd chrorcare beonfound 4)
t t It
%’%‘3’?%3{”5?“?%3?%%08 ¥ A S SEORIONs for SHay! SRESOR- |

ally contain one or more substituents.

If Ar is a phenyl group, this can preferably be
mono- or di-substituted, especially in the 2,4-position
but also for example in the 2,3-, 4,5-, 3,4- or 3,5~
position; it can also be trisubstituted, especially in
the 2,4,6-position but also for example in the 2,3,4-,
2,3,5~-, 2,4,5~- or 3,4,5-position, tetrasubstituted, for
example in the 2,3,4,5-position, or pentasubstituted.
The substituents of the phenyl group can be: F; Cl; Br;
I; CN; OH; NH_,; NH-CONH,; NO_,; CONH,; CF,; C,—C,o~
alkyl, preferably C,-C_,-alkyl, methyl or ethyl being
preferred, as well as, for example, n-propyl, isopro-
pyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl
or n-pentyl, hexyl or n-hexyl, octyl or n-octyl, nonyl
or n-nonyl or decyl or n-decyl; alkenyl containing 2 to
10 carbon atoms, preferably 2-4 carbon atoms, for
example vinyl, allyl, prop-l-enyl, isopropenyl, butenyl
or but-1-en-1-, -2-, -3- or -4-yl, but-2-en-1-yl, but-
2-en-2-yl, pentenyl, hexenyl or decenyl:; alkynyl
containing 2 to 10 carbon atoms, preferably 2-4 carbon
atoms, for example ethynyl, prop-l-yn-1-yl, propargyl,
butynyl or but-2-yn-1-yl, pentynyl or decynyl; cyclo-

alkyl containing 3 to 8 carbon atoms, preferably 5 or 6

carbon atoms, cyclopentyl or cyclohexyl being prefer-
red, as well as, for example, cyclopropyl, cyclobutyl,
1~, 2~ or 3-methylcyclopentyl, 1-, 2-, 3- or 4-methyl-
cyclohexyl, cycloheptyl or cyclooctyl; bicycloalkyl
containing 4 to 11 carbon atoms, preferably 7 carbon
atoms, exo- or endo-2-norbornyl’ being preferred, as
well as, for example, 2-isobornyl or 5-camphyl; hy-
droxyalkyl containing 1 to 5 carbon atoms, preferably
1-2 carbon atoms, hydroxymethyl and 1- or 2-hydroxy-

This Sheet Has Been Re; ’i
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tion constant (Ki) of 10-20 pMin the various bio- chem
per f or med. 25 F@PﬁAﬁ%%%F%EBHEET

the conpounds of the present invention are active princijplies of
phar maceutical com 150CT 996
4

ethyl being preferred, as well as, for example, 1-
hydroxyprop-1-yl, 2~hydroxyprop-l1-yl, 3-hydroxyprop-1l-
yl, l-hydroxyprop-2-yl, l-hydroxybut-l1-yl or. 1-hydroxy-
pent-1-yl; alkoxy containing 1 to 10 carbon atoms,
preferably 1-4 carbon atoms, isopropoxy or ethoxy being
preferred, as well as, for example, n-propoxy, methoxy,
n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy,
hexyloxy, heptyloxy, octyloxy, nonyloxy or decyloxy;
alkoxyalkyl containing 2 to 10 carbon atoms, preferably
from 2 to 6 carbon atoms, for example alkoxymethyl or
alkoxyethyl, such as methoxymethyl or 1- or 2-methoxy-
ethyl, 1- or 2-n~-butoxyethyl or 1- or 2-n-octyloxy-
ethyl; alkoxyalkoxyalkyl containing up to 10 carbon
atoms, preferably from 4 to 7 carbon atoms, for example
alkoxyalkoxymethyl such as 2-methoxyethoxymethyl, 2-
ethoxyethoxymethyl or 2-isopropoxyethoxymethyl, or
alkoxyalkoxyethyl such as 2-(2-methoxyethoxy)ethyl or
2-{2-ethoxyethoxy)ethyl; alkoxyalkoxy containing from 2
to 10 carbon atoms, preferably from 3 to 6 carbon
atoms, for example 2-methoxyethoxy, 2-ethoxyethoxy or
2-n-butoxyethoxy:; alkenyloxy containing 2 to 10 carbon
atoms, preferably 2 to 4 carbon atoms, allyloxy being
preferred, as well as, for example, vinyloxy, propenyl-
oxy, isopropenyloxy, butenyloxy such as but-l-en-i-,
-2-, =3- or -4~yloxy, but-2-en-l-yloxy or but-2-en-2-
yloxy, pentenyloxy, hexenyloxy or decenyloxy:; alkenyl-
oxyalkyl having up to 10 carbon atoms, preferably 3-6
carbon atoms, for example allyloxymethyl; alkynyloxy
containing from 2 to 10 carbon atoms, preferably 2 to 4
carbon atoms, propargyloxy being preferred, as well as,
for example, ethynyloxy, prop-l-yn-l-yloxy, butynyloxy
or but-2-yn-l-yloxy, pentynyloxy or decynyloxy: alky-
nyloxyalkyl containing from 3 to 10 carbon atoms,
preferably 3 to 6 carbon atoms, for example ethynyloxy-
methyl, propargyloxymethyl or 2-(but-2-yn-l-yloxy)-

Ths&wﬂfhs
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positions, whose toxicity is conpatible with their use §
conmpounds of formula (1) above can be used in daily dosés
per kil ogram of body weight of the mamrmal to be treated, re{$ ?g

daily doses of 0.1 to 50 ng/kg. In humans, the dose caniprie- Terably va
fromO0.5 to 4000 ng per day, nore parti- BBularly from 245 i{t.0-1000 hg-—pe:

REPLAGEMENT SHEET
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day, depending on the age of the subject to be treated gr the type of

treat- nent:

prophylactic or curative.

conmpounds of for- mula ( are generally adnlnlstered i n dos nits.

dosage units &Eprief é’tyé’&"flfliﬂ%l %a&é‘lﬁ‘ﬁarﬁa teedti

whi ch the actipiefurdlsipl s o8 51na&buﬂtaﬁbm§VU¢yﬁEb§entéxpxorpcgalo-

Thus, accordi
phar maceuti ca
as the

cyclopropoxy, cyclobutoxy, 1-, 2- or 3-methylcyclopent-
oxy, 1-, 2-, 3- or 4-methylcyclohexyloxy, cycloheptyl-
oxy or cyclooctyloxy; alkylthio containing from 1 to 10
carbon atoms, preferably 1 to 4 carbon atoms, methyl-
thio or ethylthio being preferred, as well as, for
example, n-propylthio, isopropylthio, n-butylthio,
isobutylthio, sec-butylthio, tert-butylthio, pentyl-
thio, hexylthio, octylthio, nonylthio or decylthio;
alkylthiocalkyl containing from 2 to 10 carbon atoms,
preferably 2 to 6 carbon atoms, for example methylthio-
methyl, 2-methylthioethyl or 2-n~butylthioethyl; acyl-
amino, namely alkanoylamino containing from 1 to 7
carbon atoms, preferably 1 to 4 carbon atoms, formyl-
amino and acetylamino being preferred, as well as
propionylamino, butyrylamino, isobutyrylamino, valeryl-
amino, caproylamino or heptanoylamino, or aroylamino or
benzylamino; acylaminoalkyl, preferably alkanoylamino-
alkyl containing from 2 to 8 carbon atoms, preferably 3
to 6 carbon atoms, such as formylaminoethyl, acetyl-
aminoethyl, propionylaminoethyl, n~butyrylaminoethyl,
formylaminopropyl, acetylaminopropyl, propionylamino-
propyl, formylaminobutyl or acetylaminobutyl, as well
as propionylaminobutyl or butyrylaminobutyl; acyloxy
containing from 1 to 6 carbon atoms, preferably 2 to 4
carbon atoms, acetoxy, propionyloxy or butyryloxy being
preferred, as well as, for example, formyloxy, valeryl-
oxy or caproyloxy; alkoxycarbonyl containing from 2 to
5 carbon atoms, preferably 2 or 3 carbon atoms, meth-
oxycarbonyl and ethoxycarbonyl being preferred, as well
as, for example, n—-propoxycarbonyl, isopropoxycarbonyl,
n-butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl
or tert-butoxycarbonyl; cycloalkoxycarbonyl containing

is Sheet Has Been Reﬂlaced
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active principle. In the pharnmaceutical conpositi¢ H eaBHHh
inventign forporal, subl i ngual , gubcutaneous,'intpgnusculgEPBAp@pﬁgﬁ(ﬁ ig,
transdermal, local or rectal adm nistration, the activg pr|n0|ples canlb
administered to animals and humans in unit forms of adnifi $t rB 067, Wixed !
wi th conventional pharmaceutical carriers. ghe appropriatijejunit forns of
adm ni stration include oral fornms such as tablets, gel atiin Ccapsules,
powders, granules and sol utions or suspensions to be taken_orally
subl i ngual and buccal forns of adm nis- tration, subcutaneous,
intramuscul ar, firde agenmyss icdrsorasaltoms,i Nprepexdivly f @ nér of7 carbon
23%2'&5: [ghl ?2 %_l:l:dor?sg,(r:t %gr]pflﬁggﬁntt%&y%%@b%n?lr a&hﬁ” cyclohexxw] xycaggclnllgl
being preferred, as well as cyclopropoxycarbonyl,

cyclobutoxycarbonyl or cycloheptyloxycarbonyl; alkyl-
aminocarbonylamrino containing from 2 to 4 carbon atoms,
such as methylaminocarbonylamino, ethylaminocarbonyl-
amino or propylaminocarbonylamino; dialkylaminocar-
bonylamino containing from 3 to .7 carbon atoms, pre-

ferably 3 to 5 carbon atoms, dimethylaminocarbonylamino
being preferred, as well as di-n-propylaminocarbonyl-
amino or diisopropylaminocarbonylamino; (pyrrolidin-1-
yl)carbonylamino; cycloalkylaminocarbonylamino con-
taining from 4 to 8 carbon atoms, preferably 6 or 7
carbon atoms, cyclopentylaminocarbonylamino and cyclo-
hexylaminocarbonylamino being preferred, as well as
cyclopropylaminocarbonylamino, cyclobutylaminocarbonyl-
amino or cycloheptylaminocarbonylamino; alkylamino-
carbonylaminoalkyl containing from 3 to 9 carbon atoms,
preferably 4 to 7 carbon atoms, methylaminocarbonyl-
aminoethyl, ethylaminocarbonylaminoethyl, ethylamino-
carbonylaminopropyl and ethylaminocarbonylaminobutyl
being preferred, as well as, for example, methylamino-
carbonylaminomethyl, n-propylaminocarbonylaminobutyl
and n-butylaminocarbonylaminobutyl; dialkylaminocarbo-~
nylaminoalkyl containing from 4 to 11 carbon atoms, for
example dimethylaminocarbonylaminomethyl, diethylamino-
carbonylamincethyl, diethylaminocarbonylaminopropyl and
diethylaminocarbonylaminobutyl; (pyrrolidin-i-yl)carbo-
nylaminoethyl:; (piperidin-1~-yl)carbonylaminoethyl:;
cycloalkylaminocarbonylaminoalkyl containing from 5 to
12 carbon atoms, preferably 8 to 11 carbon atoms,
cyclopentylaminocarbonylaminoethyl, cyclopentylamino-
carbonylaminopropyl, cyclopentylaminocarbonylamino-
butyl, cyclohexylaminocarbonylaminoethyl, cyclohexyl-
aminocarbonylaminopropyl and cyclohexylaminocarbonyl-

This Sheet Has Been Remlaced

A



Zé is prepared, the main active principle is m xed @EPEA@F&ﬂHfhﬁHEEE

vehicl e such as gelatin, starch, lac- tose, nagnhesi umistfgarate, talc,
arabic or the like. The tablets can be coated wth sudr squr{}@;t hegs app
riate substances or else they can be treated so as toihave a prolonged ¢
del ayed activity and so as to rel ease a predeterm ned ja -

principle

aminobutyl being preferred, as well as, for example,
cyclopropylaminocarbonylaminoethyl or cycloheptyl-
aminocarbonylaminoethyl; alkoxycarbonylaminoalkyl con-
taining from 3 to 12 carbon atoms, preferably 4 to 9
carbon atoms, methoxycarbonylaminoethyl, ethoxycarbo-
nylaminoethyl, n-propoxycarbonylaminoethyl, isopropoxy-
carbonylaminoethyl, n-butoxycarbonylaminoethyl, isobut-
oxycarbonylaminoethyl, sec-butoxycarbonylaminoethyl,
tert-butoxycarbonylaminoethyl, ethoxycarbonylamino-
propyl, n-butoxycarbonylaminopropyl, ethoxycarbonyl-
aminobutyl and n-butoxycarbonylaminobutyl being prefer-
red, as well as, for example, n-propoxycarbonylamino-
propyl, n-propoxycarbonylaminobutyl or isopropoxycarbo-
nylaminobutyl; cycloalkoxycarbonylaminoalkyl containing
from 5 to 12 carbon atoms, preferably 8 to 11 carbon
atoms, cyclopentoxycarbonylaminoethyl, cyclopentoxy-
carbonylaminopropyl, cyclopentoxycarbonylaminobutyl,
cyclohexyloxycarbonylaminoethyl, cyclohexyloxycarbonyl-~
aminopropyl and cyclohexyloxycarbonylaminobutyl being
preferred, as well as, for example, cyclopropoxycarbo-
nylaminomethyl or cycloheptyloxycarbonylaminoethyl:;
carbamoylalkyl containing from 2 to 5 carbon atoms,
preferably 2 carbon atoms, carbamoylmethyl being pre-
ferred, as well as carbamoylethyl, carbamoylpropyl or
carbamoylbutyl; alkylaminocarbonylalkyl containing from
3 to 9 carbon atoms, preferably 3 to 6 carbon atoms,
methylaminocarbonylethyl, ethylaminocarbonylmethyl, n-
propylaminocarbonylmethyl, isopropylaminocarbonyl-
methyl, n-butylaminocarbonylmethyl, isobutylaminocarbo-
nylmethyl, sec-butylaminocarbonylmethyl and tert-butyl-
aminocarbonylmethyl being preferred, as well as, for
example, ethylaminocarbonylethyl, ethylaminocarbonyl-
propyl, ethylaminocarbonylbutyl, propylaminocarbonyl-
butyl or n-butylaminocarbonylbutyl; dialkylaminocarbo-
nylalkyl containing from 4 to 11 carbon atoms, prefer-

uiiii"ﬂm mmﬁ’l
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conti nuously.

obtained by mxing the active principle with a dil uent

A preparation in the formof gelatin capsules is

RALRILST
m xture obtained into soft or hard gelatin capsul es. 'gg& i

in the formof a syrup or elixir can contain the active

with a swee- tener, which is preferably calgrie-free, pejh/i%pé
propyl paraben as antiseptics, a flavoring and an appropr

The wat er-di spersi bl e granul es or powders can contain {hé active principle

DrinC|EIe t oge
ﬁﬁﬂﬂ‘an

ate col or.

m xed with dispersants or wetting agents or with suspebdin

pol y- vinylpyrnﬂbkynwetassmehkbmm\dﬁdhswwuimﬁtﬁﬁlmmihecatbonylmethyt,"

i Chbinder s mol e oY adha Pl e *1aPhh s abol S ARERbBER O

wi th binders nel

nylmethyl being preferred, as well as, for example,
diethylaminocarbonylethyl, diethylaminocarbonylpropyl
or diethylaminocarbonylbutyl; (pyrrolidin-l1-yl)carbo-
nylmethyl; (piperidin-l1-yl)carbonylmethyl; (piperidin-
l-yl)carbonylethyl; cycloalkylaminocarbony1a1ky1 con-
taining from 5 to 12 carbon atoms, preferably 7 or 8
carbon atoms, cyclopentylaminocarbonylmethyl and cyclo-
hexylaminocarbonylmethyl being preferred, as well as,
for example, cyclopropylaminocarbonylmethyl, cyclo-
butylaminocarbonylmethyl, cycloheptylaminocarbonyl-
methyl, cyclohexylaminocarbonylethyl, cyclohexylamino-
carbonylpropyl or cyclohexylaminocarbonylbutyl; alkyl-
aminocarbonylalkoxy containing from 3 to 10 carbon
atoms, preferably 3 to 5 carbon atoms, methylaminocar-
bonylmethoxy being preferred, as well as, for example,
methylaminocarbonylethoxy or methylaminocarbonylpro-
poxy; dialkylaminocarbonylalkoxy containing from 4 to
10 carbon atoms, preferably 4 to 7 carbon atoms, such
as dimethylaminocarbonylmethoxy or diethylaminocar-
bonylethoxy: {piperidin-l1-yl)carbonylmethoxy: and
cycloalkylaminocarbonylalkoxy containing from 5 to 11
carbon atoms, preferably 7 or 8 carbon atoms, such as
cyclopentylaminocarbonylmethoxy or cyclohexylamino-
carbonylmethoxy.

The radical Ar can also be a bicyclic aromatic
group such as 1- or 2-naphthyl or 1-, 2-, 3-, 4-, 5-,
6- or 7-indenyl, in which one or more bonds can be
hydrogenated, it being possible for said groups to be
unsubstituted or optionally to contain one or more
substituents such as: a halogen, more particularly a
fluorine atom, and alkyl, phenyl, cyano, hydroxyalkyl,
hydroxy, C,-C,-alkoxy, oxo, alkylcarbonylamino, alkoxy-
carbonyl and thiocalkyl groups in which the alkyls are

eet Has Been Replaced
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pol yet hyl ene gl ycol s. Parenteral , intranasal or |ntraocular adm ni s-
tration is effected using aqueous suspensi ons, i Sot gfrie—sat ILipns or
sterile and injectable solutions which contain phar J&u&@ﬂ ﬁﬁ&%ﬂ pat i bl e
di spersants and/or wetting agents, for exagple prop I=ne gl'ycol or putyl ene
gl ycol . Adm ni stration by inhalatron is eo{ggm‘swgg a

aerosol which contains for exanple sorbitan triol eatle oleic acid] as
wel |l as trichlorofl uoro-

o)

CiL -C4 .

The radical Ar can also be a pyridyl, thia-
diazolyl, indolyl, indazolyl, imidazolyl, benzimidazo-
lyl, gquinolyl, benzotriazolyl, benzofuranyl, benzo-
thienyl, benzothiazolyl, benzisothiazolyl, isoquinolyl,
benzoxazolyl, benzoxazinyl, benzodioxinyl, isoxazolyl,
benzopyranyl, thiazolyl, thienyl, furyl, pyranyl, chro-
menyl, isobenzofuranyl, pyrrolyl, pyrazolyl, pyrazinyl,
pyrimidinyl, pyridazinyl, indolizinyl, phthalazinyl,
quinazolinyl, acridinyl, isothiazolyl, isochromanyl or
éhromanyl group in which one or more double bonds can
be hydrogenated, it being possible for said groups to
be unsubstituted or optionally to contain one or more
substituents such as: alkyl, phenyl, cyano, hydroxy-

- alkyl, hydroxy, alkylcarbonylamino, alkoxycarbonyl and
thioalkyl groups in which the alkyls are C1-C4.

Advantageously, the radical Ar is a phenyl
which is unsubstituted or mono- or poly-substituted by
a halogen atom, more particularly a chlorine or fluo-
rine atom, a trifluoromethyl, a C;-C4-alkyl, a hydroxy
or a C;-Cyg-alkoxy, a naphthyl which is unsubstituted or
mono- or poly-substituted by a halogen, a trifluoro-
methyl, a C3-Cgq-alkyl, a hydroxy or a C;-C4 -alkoxy, a
pyridyl, a thienyl, an indolyl, a gquinolyl, a benzo-
thienyl or an imidazolyl.

The particularly preferred compounds are those
of formula (I) in which Ar is a phenyl group substi-
tuted by an isopropoxy group, advantageously in the 3-
position.

In formula (I), T is preferably a methylene
group.

The substituents R and Q are preferably
respectively, wmethyl and hydrogen; 2-methoxyethyl and
hydrogen; 2-acetoxyethyl and hydrogen; or R and Q form
together a 1,3-propylene group.

This Sheet Has B
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27 met hane, di chl orof | uor onet hane, di chl or ot et r
any ot her biologically conpatible propellant gas. }ﬂﬁﬁ¥ﬁgﬁ@gﬁr&§ﬁﬁz
princi ple can also be fornul ated as m crocapsules, witht one or nore
carriers or additives if appropriate. I n each dosagéimﬁTfW9ﬁhe
active principle of fornula (1) is present in, the amounfs appropriatg tjo

the daily doses envisaged. In general, each sage unj t=rs—suitanly
adj usted according to the dosage and the intended type of admi nistratian,

for .exanpl e tab-

The substituent Ar' is preferably a phenyl
group advantageously substituted by two chlorine atoms,
more particularly in the 3- and 4-positions.

The radical represented by Am® preferably
contains from 5 to 9 carbon atoms in the azabicyclic or
azatricyclic systen.

The radical

represented by the substituent Am® in formula (I) is

preferably the residue of an azabicyclic or azatri-

cyclic system selected from:

(a) l-azoniabicyclo[2.2.0]hexane

(b) l1-azoniabicyclo[3.1.0]hexane

(c) l-azoniabicyclo{2.2.1]heptane

{(d) l-azoniabicyclo[2.2.2]octane

(e) l-azoniabicyclo[3.2.1]octane

(f) l-azoniabicyclo[3.2.2]nonane

(9) 1-azoniabicyclo[3.3.1]nonane

(h) hexahydro-iH-pyrrolizinium-4

(i) octahydroindolizinium-4

{}) octahydro-2H-quinolizinium-5

(k) l-azoniatricyclo[3.3.1.13-7]decane

(1) 4-phenyl-l-azoniabicyclo[2.2.2]octane,

the groups (d) and (1) being particularly preferred.
Particularly preferred gquaternary basic amides

according to the present invention are those of formula

(I) in which simultaneously: _

- Ar is a 3-isopropoxyphenyl group; S

- T is a methylene group; This Sheet Has Been

LT



lets, gelatin capsules and the |ike, sachets, anpoules, SYMA@EMEW (;Hng
| i ke, and drops, so that such a dosage unit contains from
t e
LT W

active principle, preferably from2.5 to 250 ng, to be adni

four tines a day. According to anotfjer feature, thg

I nvention relates to the use of the products of fornula (1} Hor.the
preparation of drugs intended for the treatnent of physioliogi cal disorders
associated with an excess of tachykinins, especially substanmeP—atre—at
t he t achyki ni n- dependent pat hol ogi es of the respiratory,

gastrointestinal, g a&aHd N@r Yare i rgggp@_ctqrvéggr ding@¥R§IU| @ha S HfarBgettt ok-t he
B e vos YSLETatel i RRAFoghS: D8 B0, enrBn RoRshAEE ©
i nduced for exarrpl;es-bgropyd.gnalgmupy t he pains of the cancer and angi na
- Ar' is 3,4-dichlorophenyl;
- Am@ is a radical (d) or (1) as defined above; and
- 29 is a pharmaceutically acceptable anion, preferably
chloride, methanesulfonate or benzenesulfonate.

These products, of the formula

/©\ | Q'
o | | @
iPr-0 CH;-CO-N-CH,-C -CH,-CH,-N R*. AG

(1)

in which iPr is isopropyl, R' and Q' are respectively
methyl and hydrogen; 2-acetoxyethyl and hydrogen; or R'
and Q' form together a 1,3-propylene group, R" is
hydrogen or a phenyl group and A@ is as defined above,
especially the methanesulfonate or chloride ion, are
potent substance P antagonists.

The compounds of formula (I') in which R' and
Q' together form a 1,3-propylene group are extremely
potent and show a greater affinity for the neurokinin-1l
receptor than does substance P itself. They therefore
constitute the preferred feature of the present inven-

tion.
Among these compounds, those of formula (I"):
iPr-O CH Q @ i/
’ Z-CO_. CHZ-CHZ-N <A (I*)

This Sheet Has
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patient, by chronic inflarrmat oLy Pprocesses such as osteoarthritis and

pollen or acarid tiveness, igeurratoi d arthrjitle &5%,&&9%
S

osteoarthrites, ul cerative olites, Crohn

rheumat oi d art tsh&t tions such as obstruent dhy 7
di seases, ast h B rhinites, over- sensii Amml
orlasis,

in which I’s9 is a pharmaceutically acceptable anion,
especially methanesulfonate, chloride and benzene-
sulfonate, are the most valuable.

According to another feature, the present
invention relates to a method of preparing the com-
pounds of formula (I) above, which comprises treating a
derivative of the formula

R Q
| I
Ar-T-CO-N-CHp-C-CHy-CH2-0-Y (1I1)
|
Ar'

in which Y is any removable group, preferably a
methanesulfonyl or benzenesulfonyl group with a cyclic
tertiary amine of the formula

X1
I
X2 - N (IIX)
I
_ X3
in which Xj, X2 and X3, together with the nitrogen atom
to which +they are bonded, form an azabicyclic or
azatricyclic system optionally substituted by a phenyl
or a benzyl group, in an organic solvent, at a
temperature between room temperature and 120°C, and
isolating the resulting product, or else, if
- appropriate, exchanging the methanesulfonate anion of
the resulting quaternary salt with another
pharmaceutically acceptable anion. _

The organic solvent used is préferably a polar
aprotic solvent, for example acetonitrile, N, N-di-
methylformamide or N,N-dimethylphenylacetamide, but it
is also possible to use an ether, for example tetra-



28 inflammation of the intestines (irritable colon), [Eros
neur ol ogi cal bl adder, cystitis, urethritis, nephriti-ﬂﬂ“
the inmmune system induced by the deletion or the sti
functions of the imune cells for exanple rheumatoid arthr
Crohn' s di sease, diabetes, |upus, conplaijgts of the centra
such as anxiety, depression, psychotic states, schizophren &
denmentia, epilepsy, Parkinson's disease, Al zheiner's dijsease,
drug- dependency, Down's syndronme and Huntington's chorea as we

neur o- degenerative di seases,

hydrofuran, dioxane or methyl t-butyl ether, or a
ketone, for example methyl ethyl ketone, acetonitrile
being particularly preferred.

In the temperature range indicated above, the
preferred temperature is 70-90°C. If acetonitrile is
used as the solvent, the reaction is advantageously
carried out at the reflux point of the reaction mix-
ture.

The product obtained in this way is isolated by
the usual'techniques, for example by concentration of
.the solvents, then washing of the residue with water
and then purification by the conventional techniques,
for example by chromatography or recrystallization.

The methanesulfonate anion resulting from the
reaction between the tertiary amine of formula (III)
and the methanesulfonyloxy derivative of formula (II)
can be exchanged, in situ or after isolation of the
compound (I) in which 2° is the methanesulfonate ion,
with another anion S by the conventional methods, for
example by exchange in a solution such as a solution of
hydrochloric acid in the case where 2© is a chloride
anion, or by exchange of the anion with another anion
by elution of the compound (I) on an ion exchange
resin, for example Amberlite IRA68® or Duolite A375q§.

The derivatives of formula (II) wused as
starting compounds for the method of the present
invention can be prepared according to Scheme 1 below,
where, in the formulae indicated:

for Route A

(1]

Q = H; R = H, C,~C_-alkyl

for Route B : R+ Q=-(CH,) -, where n = 2, 3, 4
i



conplaints of the gastrointestinal system such as nausea
gastric and duodenal ulcers di arrheas, hypersecretions,
car di ovascul ar Thi e vascul ar aspects of mjgr

t hr ombosi s, ang| r spasnmns. The preseng ifnv,

i ncl udes a rreth Ai‘ ' said conpl a1|4nts at the dog ﬁg &4t ©98abbv
The Exanples which follow illustrate the invention hout however
inmplying a limtation. The nmelting points of the pfoducts, mp.,™Werje
measured on a Koffler heating bench. —

In Scheme 1, the reactions in the various steps

table col on,

blon also

are shown in a representative way so as to indicate the
type of said reactions without giving the means em-
ployed, which are known.

Thus, for example, in Route A, step’z, and in
Route B, step 6, "H2" means that the starting nitrile
is subjected to reduction, for example to catalytic
hydrogenation (Raney Ni in ethanol, in the presence of
ammonia, to give the primary amine IV).

In the same step 2 of Route A, the term "alky-
‘lation" means that, after reduction, the primary amine
is subjected to an alkylation reaction which is either
direct with an alkyl halide or sulfate, or indirect by
means of acylation and reduction of the carbonyl group.
Thus, for example, reaction of the primary amine (IV)
with ethyl chloroformate and reduction of the ethoxy-
carbonyl group gives the product of formula (IV) in
which R is methyl, as described in EP-0 428 434 and EP-
0 474 561. The compound of formula (IV) in which R is
Ca-Cy-alkyl is prepared by replacing the ethyl chloro-
formate with the chloride (or other functional deriva-
tive) of a Cy-Cg-alkanoic acid and by reducing the
carbonyl group of the resulting N-acylated derivative.
Replacing ethyl chloroformate with ethyl ethyloxalyle,
ethyl hemimalonate or ethyl hemisuccinate, for example,
gives the corresponding N-acyl derivatives. The
carbonyl groups are then reduced according to the
conventional methods to obtain the ®-hydroxy(Co-
C4)alkyl derivatives which are O-acylated or O-
alkylated in order to obtain the W-alkanoyloxyalkyl
derivatives or the (®W-alkoxyalkyl derivatives of
formula IV in which R is W-(C2-C4)alkanoyloxy(Cy-
Cq)alkyl or ®W-(Cj3-Cglalkoxy(Cp~-Cyqlalkyl. Likewise,
replacing alkyl chloroformates with the chloride of an
w-(C1-C4) alkoxy(Cy-Cg)alkanoic acid, followed by
reduction as described above, directly gives the ®-
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PREPARATI ONS A, AM NO ARERL&SRNT SHEBH
(VI1*) PREPARATION I: Schene 1 - Route A (a) fay ™ '
(2- Tet r ahydr opyr anyl oxyet hyl ) - 3, 4-di - chl or obenzeneac topSthngé 16.5
g of .an 80% di spersion of sodium hydride in oil arejs@gspended in 20D M of
dry tetrahydrofuran. A solution of 108 g of 3, 4-dichl hifrile

alkoxyalkyl derivatives of formula IV in which R is ®-
(C1-C4)alkoxy(Cop-Cyq)alkyl.

Ethyl chloroformate may be replaced by di-t-
butylcarbonate (Boc-0-Boc) in order to prepare the
compound of formula IV (R = methyl).

Also, for example, in step 4 of Route A, “H*"
means that the tetrahydropyranyloxy group is subjected
to acid hydrolysis under the conditions well known in
the literature.

i




in 500 nl -of tetrahydrofuran is added dropw se at 20[err
and the reaction mxture is then stirred at room tenper 4
The mixture is cooled to -20[err]C, a solution of 118 g
t et r ahydr opyr anyl oxyet hane in 100 m of tetrahydrofuran
m xture is allowed to warmup to roomtenpgsature and,

A

[«

solution of 50 g of ammniumchloride in 3 liters of watj

REPBAGEMENTSHIFes
“HOUr 3;

f dgeg(?pthe 5
t

er i s added.

|t
of 1

Extraction is carried out with.1.5 liters of ether and t
washed with a saturated solution of Nad,
and concentr at edfunder—v um The residue is chromatogr
using CH err] d [erRQudidt hen et hyl
pure product fractrons are concentrated under vacuumto
oil. (b) 2-(2-Tetrahydropyranyl oxyet hyl)-3, 4-di -
chl or obenzeneet hanam ne

1

—

Go- CHy-CH,- (H-CN
o

decanted, dried over

aceSGHBEMEOY/ 5 v/v) as thg

he-exrracttTsTT

MySO err]
apheg—en °-':ﬁH
p Rbutet B

110 of
T IO \va

P

1S)

gi ve

118 g of the nitrile obtained above are dis-
Q—OCHZ-CHrBr + Ar'-CH2-CN

Arl
D H, Br-(CHy)nrCO,Et  where n = 12003
2) Alkylation 5 \CPA
if appropriate =
f (clznz)m-coza
C}-o-cnz-cnz-fn-cnz-m{ Oo-cnz-caz-cl:-cxw
Ar' aw 0 Ar’
6| H
HO-CO-T-Ar
3
_ (CHp)
" | Q o-cnz-caz-tf\/\f:{
| Ar'
0-CH,-CH,-CH-CH,-N-CO-T-Ar
o ] 7| Liay
Arl
€/,
O—o-cnz-cnz-T N
o e
A\ " ®

R H

Ho-cnz-cnz-f: -CH,-N-CO-T-Ar
Ar' vi
9 l YCL

R

Y-o-cuz-CHz-c': ~CHy-N-CO-T-Ar

This Sheet Has B
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i HO-CO-T-Ar
+

1)
2)

{where Q and R are &s
defined for (I})

(am

(with Y = removable group)



solved in 700 mM of absolute ethanol. 300 m of con- centrated aqueous
ammoni a are added, after which Raney nickel (10% of the :

ni‘trile) is added while sweeping with nitrogen. Hydrogen @t@’ Eﬂegmq
carried out under a hydrogen atnosphere at roomtem perjatjure and ordi ngr\
pressure. 16 liters are absorbed in 4 hours, The catalys i s15i0G 9% of
on Celite, the filtrate is concentrated under vacuum and tihe residue is

taken up in a saturated solution of NaC . After

~—
—h

The meaning of the substituent Ar depends on
the choice of acid HO-CO-T-Ar used in steps 3
the form of one of its functional derivatives. All
these acids are well known in the literature, readily
prepared according to the literature or commercially

available.

and 8 in

The meaning of the substituent Ar' depends on
the choice of nitrile Ar'-CH_,-CN, which, on reaction
with 2-tetrahydropyranyloxy-l-bromoethane, hydrogena-
tion of the resulting product and N-alkylatlon if
appropriate (step 2), gives the amine.

Route A of Scheme 1 in which R = H, alkyl and
Q = H is described in the literature and in patent
applications EP-A-0 428 434 and EP-A-0 474 561.

Route B of Scheme 1 involves a series of reac-
tions well known to those skilled in the art, such as
the alkylation of a nitrile with a brominated deriva-
tive in the presence of lithium diisopropylamide (LDA)
(step 5), followed by reduction of the nitrile in the

- presence of a catalyst to give the corresponding amine
after reduction of the intermediate amide (step 27)
obtained during the cyclization (step 6), for example
according to A.V. El'tsov et al., Biol. Soedin., Akad.
Nauk SSSR, 1965, 109-12 (CA, 1965, 63, 16299).

In both the routes of Scheme 1, the reaction
conditions of certain steps are the same. Thus the
reduction of step 2 (Route A) and step 6 (Route B) is
carried out under the same conditions. Likewise, step
Z (Route B) and the reduction of the N-acylated deri-
vative or the ethoxycarbonyl in the indirect alkylation
reaction of step 2 (Route B) take place under the same
conditions. Finally, the acylation in step 3 (Route A)
and step 8 (Route B) is carried out under the same con-

i



30 extraction with ether and drying over MgSQerr], 112 | g‘L AP
obt ai ned. (c) 2-(2-Hydroxyethyl)-3,4-dichl orobenzen R AT

‘Jﬁ.ﬁeﬁi B

81 g of the product obtained above according to (b) are disjsalved in 38 ni
of nmethanol. 80 m of a saturated solutjon of hydrogen chl drildetSfGt A6

are added, the tenperature being kept b ween 20 and 25[err @ The

m xture is stirred for 30 mnutes at room tenperature and tihen
concentrated to dryness. The residue is dissolved in 250 nmiof_water

washed twice wth ethyl ether, rendered al kaline vvith a solution of

and extracted with CHerr]dJerr After ng ov
'{'he ]me hod] of prepa%.ling the compounds (I)

according to the invention consists in reacting the
derivative (I1), prepared by reacting the alcohol (1IV)
with a YCl derivative, for example mesyl chloride or
benzenesulfonyl chloride (step 9), with a tertiary
amine of ._formula (II1) in accordance with Scheme 2

below.
SCHEME 2
N a "
Y -0-CH,-CH,»-C-CH,-N-T-CO-Ar' a

Ar' xl

x —_—
2 T am
l X3

Resolution of the racemic mixtures (I) makes it
possible to isolate the enantiomers (I*), which also
form part of the invention.

It is preferable, however, to resolve the race-
mates at the stage of the intermediate amino alcohols,
which are capable of giving salts with optically active
acids. The amino alcohols correspond to the compounds
(IV) and (V) obtained according to step 2 (Route A) and
according to step 7 (Route B) of Scheme 1 after depro-
tection of the compounds by hydrolysis in an acid
medium:

R

NaOH

H
| (CHy)m

O—O-CHZ-CHZ-CH-CHZ-NH and Oo -CH,-CH,- T/ \NZ_HH
o I o \/

Ar' awv)

"

™




MySO err], the extract is concentrated to dryness, the restgvetstaTRETIA
in 800 mM of isopropyl ether, an insoluble material is f|REP ALEMENT omibt !
Celite, the filtrate is concentrated under vacuumto abdut{ 300 m and
seeded with crystals of am no alcohol and the mxture is| stinnsgCT 996
overnight. The crystals are filtered off and rinsed with isopropyl et her
and then with n- pentane to give 30.2 g of the expected !
90-91[err]C. (d) 2-(2-Hydroxyet hyiS) - 3, 4- di chl or obenzene- et hanami ne
(+) A solution of 44.7 g of the product obtained according to step

(c) above in 300 m of nmethanol is added to a boiling solution of 29 g of

D(-)-tartaric acid in 800 m of nethanol Thegxtur s al.l oned to cool to

room t enper at Uk WRECR(AF} NG & are AF defpped 5akic{ I) saPA| Ped&dlef £ and
rinsed with etéw@n®! and then ether to glve 34.1 g of tartrate. This is

The enantiomers are then separated by conven-
tional methods such as crystallization or chiral pre-

£
SRR —

PSS

@)
=
s

parative high pressure chromatography.

The preparation of the optically pure compounds
is illustrated in Scheme 3 below, where "*" means that
the carbon atom identified by this symbol has the
defined configuration (+) or (-).

In Scheme 3, the last step 1is indicated as
being performed with the free acid, but it can be
carried out with a functional derivative thereof, which
could attack the molecule on both the hydroxy group and
the amino group. In this case, it is desirable to
protect the hydroxy group again, for example with
dihydropyran to form the tetrahydropyranyl ether.

The preparation of the compounds (VI%*) accor-
ding to Scheme 3 in which R is hydrogen or a C,-C_-
alkyl group and Q is hydrogen is described in EP-A-
0 428 434 and EP-A-0 474 561.
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recrystallized from1.75 1 of nethanol to give 26.6 g of tartrate.

[err] = -4.2[err] (c =1, in Herr]O The tartrate is taken up in
120 mM of water, rendered alkaline with a solution of Na@d-and extracted
31 prgtary
20 S
REPLACEMENT SHEET
'150CT 1996
SCHEME 3
llt
(CH,) H
Oo—cxz-cnz-fn-cnzmn Oo-csz-cnz-c/ _ "\LH
o
. A o NN
awv)
H+ (V)
Q R

I |
Ho-cnz-cxiz-cl:-cnz.nn

Ar' vVID

separation of the enantiomers

i
HO-CHz-CHZ-C!c}Iz.NH

T

(VI*)

The optically pure compounds of formula (VI¥*)
in which Q@ and R are bonded together to form 1,2-
ethylene, 1,3-propylene or 1,4-butylene are prepared in
the same manner.
In particular, the compound (VII*) obtained
after separation of the enantiomers of (VII) is coupled
i with an acid of the formula Ar-T-COOH, in the presence
of a coupling agent, by the usual methods. As indi-
cated above, it is possible to use a functional deriva-
tive of this acid, such as the acid itself approp-
riately activated by cyclohexylcarbodiimide or by
benzotriazolyl-N-oxytrisdimethylaminophosphonium hexa-
fluorophosphat'e (BOP), for example, or else one of the



twce wwth CHerr]C[err] and the extract is dried over M

concentrated to dryness. The residue is taken up in a snmal wéFMFNToﬁmr
i sopropyl ether, n-pentane is added and the m xture is filitered t0 grve
15.4 .g of product. Mp. = 79-80[err]C. [err] = +944fer150CT ®og. [N
CH err] OH) (e) N-Methyl-2-(2-hydrox3let hyl) -3, 4-di ¢hj or o-

benzeneet hanam ne (+) hydrochl ori de (el) Ethyl

N[ 4- (2- hydroxyet hyl )-2-(3, 4-di - chl orophenyl ) butyl ] carbahat e 15 g

of the product obtained according to step (d) above are di ssolved TT200~m"
of CHerr]dferr]. 9.9 n of triethylamne are added. The m xture is cool ed
to O[err] C and afwattional ofdexiyvagivds eminiichchrepstorwith iamiguesy dor

CHerr]CQ[err] i &ngé ALPUIRydt1dd) S 4 SRS Uldhngdirdi®le 15 tHd'UiRaa t he
m xture is washed wth water,
chloride or an activated ester such as the paranitro-
phenyl ester.

The resulting compound of the formula

Q R
l l
HO-CH-CHp~C*~CHp-N-CO-T-Ar (VI*)
I
Ar'

is then reacted with a YCl derivative according to step
9 of Scheme 1 to give the optically pure derivative
(11).

The products of formula (I) in which T is a
hydroxymethylene, C1-C4-alkoxymethylene or  Cp-Cg-
alkylidene group possess two centers of asymmetry. In
this case, the diastereoisomers and the pure isomers
can be prepared by reacting the optically pure amino
alcohol and either the optically pure or the racemic
acid HO-CO-T-Ar; in the latter case, the diastereo-
isomers can be separated for example by chromatography.

The reaction with the tertiary amine (III)
makes it possible to prepare the product (I) according
to the invention in optically pure form.

The amines of formula (III) are those described
in the literature. _

Among these amines, those which are preferred
contain from 5 to 9 carbon atoms in the ring system and
a nitrogen atom, examples being cited below:

(a') 1l-azabicyclo[2.2.0]hexane prepared according to
C.A. Grob et al., Helv. Chim. Acta, 1964, (47), 8,
2145-55. -

This §
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3

then with a dilute solution of HO and .then with a satdrated*aqueous
solution of NaHCO err]. After drying over MySQerr], it ig=eQn entrated to
dryness to give 20 g of product in the formof an oi I . :
Reducti on of the ethoxycarbonyl group to a nmethyl group
of 20 g of the product obtained according to step (e[err]
of anhydrous THF is added to 5.1 g of a2®uspensi-on of |
hydride in 60 m of anhydrous THF. The mi xture is reflux
is hydrolyzed with 20 mMl of water, the inorganic materi g
and the filtrate is concentrated to drynes§E The oil obtai
h

in 100 M of acetone. A saturated sol u- jti off hydrogen chlorlde in ether
is added until the pHis 1, after whichjet i]s added until turbidity
appears. The m xture is stirred for 1 hour and the crystals are filtered

of f and rinsed snal
Y@JP fLa£§Bicyclo[3.1.0]hexane prepared according to
A.L. Logothetis, J. An. Chem. Soc., 1965, (87), 4, 749-

754.
)

(c') 1-azabicyclo{2.2.1]heptane prepared according to
Gassman et al., J. Am. Chem. Soc., 1968, (90), 5, 1355-

. -

(d') 1-azabicyclo[2.2.2]octane or quinuclidine.

.

(e') l-azabicyclo[3.2.1]octane prepared according to B.
Thill et al., J. Org. Chem., 1968, (33), 12, 4376-80.

N

(£') 1-azabicyclo[3.2.2]nonane prepared according to C.
Ruggles et al., J. Am. Chem. Soc., 1988, (11i0), 17,

5692-8.

H%BﬂmRTTww
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quantity of acetone and then with ether to give 11 g of
-2-(2-hydroxyet hyl) -3, 4-di chl or obenzeneet han-

32 N- et hyl
hydr ochl ori de.

Mp. = 129[err]C.

(g) l-azabicyclo[3.3.1]nonane prepared according to S.
Miyano et al., J. Chem. Soc., Perkin Trans. 1, 1988, 5,

1057-63.
@

(h') hexahydro-1H-pyrrolizine-4 prepared according to
P. Edwards et al., Tetrahedron Letters, 1984, (25), 9,

939-42.
(1)

(i') octahydroindolizine-4 prepared according to J.
Chastanet et al., J. Org. Chem., 1985, (50), 16, 2910-

14.
g5

(3'") octahydro-2H-quinolizine-5 prepared according to
P. Edwards et al., Tetrahedron Letters, 1984, (25), 9,

939~42,
C@

(k") l-azatricyclo[3.3.1.13-7]decane or l-azaadamantane
prepared according to Y. Bubnov et al., J. Organomet.
Chem., 1991, 412, (1-2), 1-8.

This Sheet Has Been Re ’i
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[err] = +8.4[err] (c =1, in CHerr]OH) (f)
N- Met hyl - 2- (2- hydr oxyet hyl ) - 3, 4-di chl oro- benzeneet hanami ne (- )

hydr ochl ori de The (-) enantioner is obtained by fRE t he above
procedure starting fromL(+)-tartaric acid. Mp. = 129KBP, n s
[err] = -8.4[err] (c =1, in CHerr]OH PREPARATI ON | | § A "l\i\glﬁﬂﬁhb
B, m=1 (a) 3,4-Dichloro-[err]2@2-tetrahydropyr

oTict mpun

et hyl ) benzeneacetonitrile 20 g of a 55-60% di spefsj o

hydride in oil are suspended in 200 m of dry tetrahydr n. A solutign
of 85 g of 3,4-dichlorophenylacetonitrile in 500 nl of tietrahydro s[
added dropwi se at 20[err] C over 30 m nut and t he reactq e is then

stirred at roomtenperature for 2 hour ¢~ ol ution of

(1') 4-phenyl-l-~azabicyclo[{2.2.2]octane or 4-phenyl-
quinuclidine prepared according to T. Perrine, J. Org.
Chem., 1957, 22, 1484-1489.

The compounds of formula (I) above also include
those in which one or more hydrogen or carbon atoms
have been replaced with their radioactive isotope, for
example tritium or carbon-14. Such labeled compounds
are useful in research, metabolic or pharmacokinetic
work and in biochemical tests as receptor ligands.

The compounds according to the invention were
subjected to biochemical tests.

The compounds (I) showed antagonistic proper-
ties towards the binding of substance P in tests per-
formed on rat cortex membranes and IM9 lymphoblastic
cells according to M.A. Cascieri et al., J. Biol.
Chem., 1983, 258, 5158-5164, and D.D. Paya et al., J.
Immunol., 1984, 133, 3260-3265.

Among the compounds tested, (+)-1-[2-[3-(3,4~-
dichlorophenyl)-1-[ (3-isopropoxyphenyl )acetyl lpiperi-
din-3~yl)ethyl]-4-phenyl-l1-azoniabicyclo{2.2.2}]octane
chloride (compound 4) proved to be a potent antagonist
of the NK1 receptor of substance P: it inhibits the
binding of substance P to its receptor with an inhibi-
tion constant (Ki) of 10-20 pM in the wvarious bio-
chemical tests performed.
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98 g of 2-bronpethoxytetrahydropyran in 100 m of tetrahydrofuran is added

to the resulting mxture cooled to -20[err]C, the mxture is

warm up to roomtenperature and, after 2 hours, a solution of

armoni um chloride in 3 liters of water is added. Ex- tractio
out with 1.5 liters of ethyl ether and thg extract is washed
saturated solution of sodiumchloride, decanted, dried over

con- centrated under vacuum The residue is chromatographed ¢

REPCACEMENT SHEET
h S carrled
wi t H 30CT 1996
Vvob(J err] and

bn S1 11 ca gel

usi ng di chl oronet hane as the eluent. The pure product fracti

ns..are

concentrated under VaCQMHlbarﬁhtalﬁi 6 €hef éﬁmgbdnds of théb)piésent

e RS e L5E EeSYR181 8" bk masmaceniand sPapoe

according to (@bsmtiomS$uﬂhuxh|tbiﬂ61ﬁy 8§ tempalnithlel widi
0. 067 nol of H&gﬂdygdg.isopropylanide in

theiat wsen of

The compounds of formula (I) above can be used
in daily doses of 0.01 to 100 mg per kilogram of body
weight of the mammal to be treated, preferably in daily
doses of 0.1 to 50 mg/kg. In humans, the dose can pre-
ferably vary from 0.5 to 4000 mg per day, more parti-
cularly from 2.5 to 1000 mg per day, depending on the

age of the subject to be treated or the type
ment: prophylactic or curative.

of treat-

For their use as drugs, the compounds of for-
mula (I) are generally administered in dosage units.

Said dosage units are preferably formulated as pharma-
ceutical compositions in which the active principle is

mixed with a pharmaceutical excipient.

Thus, according to another feature, the present
invention relates to pharmaceutical compositions in
- which a compound of formula (I) is present as the

active principle.
In the pharmaceutical compositions

of the

present invention for oral, sublingual, subcutaneous,

intramuscular, intravenous, transdermal,

local or

rectal administration, the active principles can be

~administered to animals and humans in unit

forms of

administration, mixed with conventional pharmaceutical
carriers. The appropriate unit forms of administration

include oral forms such as tablets, gelatin

capsules,

powders, granules and solutions or suspensions to be

taken orally, sublingual and buccal forms of adminis-
tration, subcutaneous, intramuscular, intravenous,
intranasal or intraocular forms of administration and

rectal forms of administration.

When a solid composition in the form of tablets

Sheet Has Been K laced
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tzhgnjgydégggropw se at roomtenperature 2§d thel(r)ga(r:nt i 8 mﬁaj @'ng{@@gm 23

f-or one hour at roomtenperature. 12 g of ethyl bronp- acetate are then
added and the mixture is heated at 15 OCT 1996

26

is prepared, the main active principle is mixed with a
pharmaceutical vehicle such as gelatin, starch, lac-
tose, magnesium stearate, talc, gum arabic or the like.
The tablets can be coated with sucrose or other approp-
riate substances or else they can be treated so as to
have a prolonged or delayed activity and so as to
release a predetermined amount of active principle
continuously.

A preparation in the form of gelatin capsules
is obtained by mixing the active principle with a
diluent and pouring the mixture obtained into soft or
hard gelatin capsules.

A preparation in the form of a syrup or elixir
can contain the active principle together with a swee-
tener, which is preferably calorie-free, methylparaben
and propylparaben as antiseptics, a flavoring and an
appropriate color.

The water-dispersible granules or powders can
contain the active principle mixed with dispersants or
wetting agents or with suspending agents such as poly-
vinylpyrrolidone, as well as with sweeteners or taste
correctors.

Rectal administration is effected using suppo-
sitories, which are prepared with binders melting at
the rectal temperature, for example cacao butter or
polyethylene glycols.

Parenteral, intranasal or intraocular adminis-
tration is effected using agqueous suspensions, isotonic
saline solutions or sterile and injectable solutions
which contain pharmacologically compatible dispersants
and/or wetting agents, for example propylene glycol or
butylene glycol.

Administration by inhalation is effected
using an aerosol which contains for example sorbitan
trioleate or oleic acid, as well as trichlorofluoro-

eet Has Been Reﬂlaced
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50[err]C for two hours. The m xture is cooled, poured in MERE
sol ution of amomisupehl Qride and extracted with et hyl e Mﬁ'@ép eleET
i S washed with wa T r phase i s separated of ecantati o
dried over Na[ err]|gghe¢ oncentrate nder vacuum he1 3G HIW6 s
purified by chro fi: Ilica gel uSing di- chlorjorethane/ et hyl
acetate (100/1 v/v) as the el uent. Concentration of the[myre fractiron
gives 13 g of the expected conpound. .
(c)4-(2-Tetrahydropyranyl oxyet hyl)-4-(3,4-di - chl orophenyl)-2-pyrrolidone
13 g of the co rep f%gy’ | ved 4 Rid¥HL0
and 40 m of agﬁégﬁgngmmraéfz;éh ar e\ﬁf]fo 1'::hanl?i?ed giid?‘(}(%ﬁgr%gfé ure and
at nospheri ¢ preethaeelnrtﬁﬁwpﬂéﬁvﬁ%ébéﬁlga ?1%YcE@WPa@ﬂPAQWR¥QHﬁ%i§ﬁqcaI
vol une of hydroggg has been absorbed, the mixture is filtered on Celite and
the filtrate is concent%géegc%gggrﬁgi %mléTQ%u{qgiggebe formulated as

microcapsules, with one or more carriers or additives

b2}

if appropriate.

In each dosage unit, the active principle of
formula {(I) is present in the amounts appropriate to
the daily doses envisaged. In general, each dosage
unit is suitably adjusted according to the dosage and
the intended type of administration, for example tab-
lets, gelatin capsules and the like, sachets, ampoules,
syrups and the like, and drops, so that such a dosage
unit contains from 0.5 to 1000 mg of active principle,
preferably from 2.5 to 250 mg, to be administered one
to four times a day.

According to another feature, the present
invention relates to the use of the products of formula
(1) for the preparation of drugs intended for the
treatment of physiological disorders associated with an
excess of tachykinins, especially substance P, and all
the tachykinin-dependent pathologies of the
respiratory, gastrointestinal, urinary, immune or
cardiovascular system and of the central nervous system
as well as pain and migraine.

For example without however_ implying a
limitation:

- sharp and chronic pains induced for example by
migraine, by the pains of the cancer and angina
patient, by chronic inflammatory processes such as
osteoarthritis and rheumatoid arthritis,

- inflammations such as obstruent chronic respiratory
diseases, asthma, allergies, rhinites, over-
sensitiveness such as pollen or acarida over-
sensitiveness, rheumatoid arthrites, osteoarthrites,
psoriasis, ulcerative colites, Crohn's disease,



taken up i-n water and extracted with ethyl ether and th
then washed with water, dried over MgSO err] and concen
td give 8.6 g of the expected product. ) I R e
3 (2 Tet r ahydr opyr anyl oxyet hyl ) -3- (3, 4- di chl orophenyl) py rqlggbl?%g

9 g of the 4-(2- tetrahydropyranyloxyeth 1) -4- 6
(3 4-di chl orophenyl ) - 2-pyrrol i done prepaP d above are _
tetrahydrofuran and the solution is added to a suspensifgn of 0.9 g of
l'ithiumalum numhydride in 5 m of THF heated to 60[err] C. ThHe Teaetton

mxture is heated for one hour at 60[err]C and then cooled. 1 m of water,

o el ot NSO TP, A0 S offe Chnlbeindl® 948%valle ' 831837 C
prostatitis, neurological bladder, cystitis,
urethritis, nephritis,

of

- complaints of the immune system induced by the
deletion or the stimulation of the functions of the
immune cells for example rheumatoid arthritis,
psoriasis, Crohn's disease, diabetes, lupus,

- complaints of the central nervous system such as
anxiety, depression, psychdtic states, schizophrenia,
mania, dementia, epilepsy, Parkinson's disease,
Alzheimer's disease, drug-dependency, Down's syndrome
and Huntington's chorea as well as the neuro-
degenerative diseases,

- complaints of the gastrointestinal system such as
nausea, irritable colon, gastric and duodenal ulcers,
diarrheas, hypersecretions,

- complaints of the cardiovascular system such as the
vascular aspects of migraine, oedemas, thrombosis,
angina and vascular spasms.

The present invention also includes a method of
treating said complaints at the doses indicated above.

The Examples which follow illustrate the
invention without however implying a'limitation.

The melting points of the products, m.p., were
measured on a Koffler heating bench.
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34 and the filtrate is concentrated under vacuum The

up in ethyl ether, dried over MySerr] and concentrat ed éﬂ(@d"um*x
give 3.4 g-of—-the expected product. (e) T—
3- (2- Hydr oxyet hyl ) - 3- (3, 4- dithl or ophenyl ) yrrolidine | O
of hydrogeﬁ 4 1?5?']@!0'19%
3-tetrahydr

Wﬁ&g@}er i s added t02a solution of 3.

PREPARATIONS

A. AMINO ALCOHOLS (VII) and (VII¥*)
PREPARATION I: Scheme 1 - Route A

(a) 0-(2-Tetrahydropyranyloxyethyl)-3,4-di-
chlorobenzeneacetonitrile :

16.5 g of an 80% dispersion of sodium hydride
in oil are suspended in 200 ml of dry tetrahydrofuran.
A solution of 100 g of 3,4-dichlorophenylacetonitrile
in 500 ml of tetrahydrofuran is added dropwise at 20°C
over 30 minutes and the reaction mixture is then
stirred at room temperature for 2 hours. The mixture is
cooled to -20°C, a solution of 118 g of 1l-bromo-2-
tetrahydropyranyloxyethane in 100 ml of tetrahydrofuran
is added, the mixture is allowed to warm up to room
temperature and, after 2 hours, a solution of 50 g of
ammonium chloride in 3 1liters of water is added.
Extraction is carried out with 1.5 liters of ether and
the extract is washed with a saturated solution of
NaCl, decanted, dried over MgSO4 and concentrated under
vacuum. The residue is chromatographed on silica gel
using CHpCl; and then ethyl acetate (95/5 v/v) as the
eluent. The pure product fractions are concentrated
under vacuum to give 118 g of an oil.

(b) 2-(2-Tetrahydropyranyloxyethyl)-3,4-di-
chlorobenzeneethanamine

118 g of the nitrile obtained above are dis-
solved in 700 ml of absolute ethanol. 300 ml of con-
centrated aqueous ammonia are added, after which Raney
nickel (10% of the amount of starting nitrile) is added
while sweeping with nitrogen. Hydrogenation is then
carried out under a hydrogen atmosphere at room tem-
perature and ordinary pressure. 16 liters are absorbed
in 4 hours. The catalyst is filtered off on Célite, the
filtrate is concentrated under vacuum and the residue
is taken up in a saturated solution of NaCl. After




et hyl - 3- (3, 4-di chl'orophenyl )pyrrolidine in 20 m of m
pHis 1. The mxure is stirred for half an hour at room
concent r at ed towjﬁ Bbdhez jdue is taken up in water

with a solution X|de and extracted with difh] or and
the extract is turated sol B0 on of Nad, fr ec}gg?%?qg%
Na[err] SO err] and evaporat o dryness to give an oil. {Th frepnd n
up in 20 m of an isopropyl ether/ether m xture (50/50 v/y¥). After stirrin
and filtration, the product is washed with ethyl ether and dried under
vacuum over P[er !C{err! g of the expected product are isolated.
PREPARATI ON | | | :© on . szbm etberman® drying over MgS@4,y-112 g of

(2-tetrahydropyraanyd X atd YoBtatndd ano- y- ( 3, 4- di chl or ophenyl ) but anoat e

21 g of the nitrile prepar ccordin o step (a) above are dissolved in
100 m of tetrahydrofura‘ % ‘IHXQFP e@‘%’?‘ém% -grchiexrphgnzene-

di i sopropyl am dethanamine

81 g of the product obtained above according to
(b) are dissolved in 38 ml of methanol. 80 ml of a
saturated solution of hydrogen chloride in ether are
added, the temperature being kept between 20 and 25°C.
The mixture is stirred for 30 minutes at room
temperature and then concentrated to dryness. The
residue is dissolved in 250 ml of water, washed twice
with ethyl ether, rendered alkaline with a solution of
NaOH and extracted with CH,;Cl,. After drying over
MgSO4, the extract is concentrated to dryness, the
reeidue is taken up in 800 ml of isopropyl ether, an
insoluble material is filtered off on Célite, the
filtrate is concentrated under vacuum to about 300 ml
and seeded with crystals of amino alcohol and the
mixture is stirred overnight. The crystals are filtered
off and rinsed with isopropyl ‘ether and then with n-
pentane to give 30.2 g of the expected product.

M.p. = 90-91°C.

(d) 2-(2-Hydroxyethyl )-3, 4-dichlorobenzene-
ethanamine (+)

A solution of 44.7 g of the product obtained
according to step (c) above in 300 ml of methanol is
added to a boiling solution of 29 g of D{(-)-tartaric
acid in 800 ml of methanol. The mixture is allowed to
cool to room temperature and stirred for 4 hours. The
product is filtered off and rinsed with ethanol and
then ether to give 34.1 g of tartrate. This is
recrystallized from 1.75 1 of methanol to give 26.6 g
of tartrate.

[@]p25 = -4.2° (c = 1, in Hp0)

The tartrate is taken up in 120 ml of water,
rendered alkaline with a solution of NaOH and extracted



100 m of tetrahydrofuran is then added dropw se at roonmt: !
the reaction mxture is stirred for one hour at roomtenpg
brono- propionate are then added and the m xture iis {he
50[err]C for two hours. The m xture is cogQled, poured ir

a égﬂ;fragqgéd

—+

sol uti on of ammonium chloride and extractd¥ with ether, tHe extract is
washed with water and the ether phase is separated off Ky decantation,
Na[err] SO err] and concentrated under vacuumt.The-tfesi-due—i-s
purified by chromatography on silica gel using di-

dri ed over

RIure CeEnpT
.lg}ik,llg\s‘x H

twice with CH2Cl, and the extract is dried over MgS0y4
and concentrated to dryness. The residue is taken up in
a small quantity of isopropyl ether, n-pentane is added
and the mixture is filtered to give 15.4 g of product.
M.p. = 79-80°C.

[@1p25 = +9.4° (c = 1, in CH3OH)

(e) N-Methyl-2-(2-hydroxyethyl)-3,4-dichloro-
benzeneethanamine (+) hydrochloride

{(el) Ethyl N-[4-(2-hydroxyethyl)-2-(3,4-di-
chlorophenyl )butyl]carbamate
. 15 g of the product obtained according to step
(d) above are dissolved in 200 ml of CH2Clj. 9.9 ml of
triethylamine are added. The mixture is cooled to 0°C
and a solution of 6.3 ml of ethyl chloroformate in
30 ml1 of CH2Cly is added dropwise at this temperature.
After 15 minutes, the mixture is washed with water,
then with a dilute solution of HCl and then with a
saturated aqueous solution of NaHCOz. After drying over
MgSO4, it is concentrated to dryness to give 20 g of
product in the form of an oil.

(e2) Reduction of the ethoxycarbonyl group to a
methyl group

A solution of 20 g of the product obtained
according to step (e;) above in 150 ml of anhydrous THF
is added to 5.1 g of a suspension of lithium aluminum
hydride in 60 ml of anhydrous THF. The mixture is
refluxed for 1 hour. It is hydrolyzed with 20 ml of
water, the inorganic material is filtered off and the
filtrate is concentrated to dryness. The oil obtained
is dissolved in 100 ml of acetone. A saturated solu-
tion of hydrogen chloride in ether is added until the
pPH is 1, after which ether is added until turbidity
appears. The mixture is stirred for 1 hour and the
crystals are filtered off and rinsed with a small
quantity of acetone and then with ether to give 11 g of
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35 chl oromet hane/ ethyl acetate (100/1 v/v) as the el L fhnrnntratLgn
of the pure fractions gives 13 g of the expected conpoun EPLACE&@%HDQKF{,

5-( 2- Tetrahydropym§9¥ggé¥§th | )-5-(3,4- dichlorophenyl)-2- ﬁeﬁe- ?
13 g of the conpo ve are dis 2solved in 260 nhsﬁé fh&gp :
and 40 m of aque ,m are hydrogenat ed at roomte g arid
at nospheric pressu ence of Raney nickel. Wienithe theoretigal

vol une of hydrogen has been absorbed, the mxture is filtered on Celite and
the filtrate is concentrated under vacuum The residue i's -

N-methyl-2~(2-hydroxyethyl )-3, 4-dichlorobenzeneethan-
amine hydrochloride. M.p. = 129°C.

[®]p23 = +8.4° (c = 1, in CHZOH)

(£) N-Methyl-2-(2-hydroxyethyl)-3,4-dichloro-
benzeneethanamine (-) hydrochloride

The (-) enantiomer is obtained by following the
above procedure starting from L(+)-tartaric acid.
M.p. = 129°C.

[¢]p20 = -8.4° (c = 1, in CH3OH)

PREPARATION II: Scheme 1 - Route B, m = 1

(a) 3,4-Dichloro~0-(2-tetrahydropyranyloxy-
ethyl )benzeneacetonitrile

20 g of a 55-60% dispersion of sodium hydride
in oil are suspended in 200 ml of dry tetrahydrofuran.
A solution of 85 g of 3,4-dichlorophenylacetonitrile in
500 ml of tetrahydrofuran is added dropwise at 20°C
over 30 minutes and the reaction mixture is then
stirred at room temperature for 2 hours. A solution of
98 g of 2-bromoethoxytetrahydropyran in 100 ml of
tetrahydrofuran is added to the resulting mixture
cooled to -20°*C, the mixture is allowed to warm up to
room temperature and, after 2 hours, a solution of 50 g
of ammonium chloride in 3 liters of water is added. Ex-
traction is carried out with 1.5 liters of ethyl ether
and the extract is washed with a saturated solution of
sodium chloride, decanted, dried over MgSO4 and con-
centrated under vacuum. The residue is chromatographed
on silica gel using dichloromethane as the eluent. The
pure product fractions are concentrated under wvacuum to
give 83.6 g of an oil.

(b) Ethyl B-tetrahydropyranyloxyethyl-fi-cyano-§
-{3,4-dichlorophenyl )propionate

21 g of the nitrile prepared above according to
(a) are dissolved in 100 ml of tetrahydrofuran, a
solution of 0.067 mol of lithium diisopropylamide in



taken up in water and extracted with ether and the ether phase is then
washed with water, dried over MgS(J err] and concentrat ed Y AGUR I -0
give 9 g of the expected product. (c) mﬂiﬁ}xﬁ&“ Wi
3- (2- Tet r ahy dr Oy 8 1o e Rgplaced- (3, 4-  d| $hl or ophenyl ) pi peri di ne

3.9 g of the 5-( anyl oxyet h? ) - 5- 150CT 1996
(3, 4-dichl oropheﬁglmi] e prepared above are djissolved in 50 mi
of tetrahydrofura e solution is added to a suspensi oI of~U0"9 ¢ of
l'ithium al umi num hydride in 5 mM of THF heated to 60[err{ C. The reaction

m xture is hea for g our._at r] C.and, it hen cool ed. ml. of ter,
1 mM of 4N soé?)&m rf\{/-d P%ii g%{gﬁ%%ygg%s%?kmiﬁser t%?g‘ a%é)a%%‘f ?ﬁé plwr"fss% u%?e
portion is fil treced téfiperatuhe fand rthe reactdoontmixtdrends stivoed The
residue is tak ' | £t ' My @Rt _under
vacuum t o gi ve%g).zz%él é;ftﬁ% e %ﬁpﬁ?‘gdgﬁpggﬁgfﬁg& 29 Ak b2biil
acetate are then added and the mixture is heated at

50*C for two hours. The mixture is cooled, poured into
a saturated solution of ammonium chloride and extracted
with ethyl ether, the extract is washed with water and
the ether phase is separated off by decantation, dried
over NajzSO4 and concentrated under vacuum. The residue
is purified by chromatography on silica gel using di-
‘chloromethane/ethyl acetate (100/1 v/v) as the eluent.
Concentration of the pure fractions gives 13 g of the
expected compound.

(c) 4-(2-Tetrahydropyranyloxyethyl)-4-(3,4-di-
chlorophenyl )-2-pyrrolidone

13 g of the compound prepared above are dis-
solved in 250 ml of ethanol and 40 ml of aqueous
ammonia and are hydrogenated at room temperature and
atmospheric pressure in the presence of Raney nickel.
When the ' theoretical volume of hydrogen has been
absorbed, the mixture is filtered on Célite and the
filtrate is concentrated under wvacuum. The residue is
taken up in water and extracted with ethyl ether and
the ether phase is then washed with water, dried over
MgSO4 and concentrated under wvacuum to give 8.6 g of
the expected product.

(d) 3-(2-Tetrahydropyranyloxyethyl)-3-(3,4-
dichlorophenyl )pyrrolidine

3.9 g of the 4-(2-tetrahydropyranyloxyethyl )}-4~
(3,4-dichlorophenyl )-2-pyrrolidone prepared above are
dissolved in 50 ml of tetrahydrofuran and the solution
is added to a suspension of 0.9 g of lithium aluminum
hydride in 5 ml of THF heated to 60°C. The reaction
mixture is heated for one hour at 60°C and then cooled.
1 ml of water, 1ml of 4 N sodium hydroxide and 3 ml of
water are added. The inorganic material is filtered off



(d) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)- piperidine A

saturated sol utign of hydro en chloride in ether is add on- of
quggiﬁ;@]ggs i
t

55 g of 3-(2-tet ¢eéxyet hyI) 3-(3,4-dichld i he
in 200 M of nmeth les . The mixture ig s irred for ha!f an
hour at roomterrp i 150CT 196 !

and the filtrate is concentrated under vacuum. The |

residue is taken up in ethyl ether, dried over MgSO4s
and concentrated under vacuum to give 3.4 g of the
expected product.

(e) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-
pyrrolidine

A solution of hydrogen chloride in ether is
"added to a solution of 3.4 g of 3-tetrahydropyranyloxy-
ethyl-3-(3, 4-dichlorophenyl )pyrrolidine in 20 ml of
methanol until the pH is 1. The mixture is stirred for
half an hour at room temperature and concentrated to
dryness, the residue is taken up in water, rendered
basic with a solution of scodium hydroxide and extracted
with dichloromethane and the extract is washed with a
saturated solution of NaCl, dried over NajS04 and
evaporated to dryness to give an oil. This o0il is taken
up in 20 ml of an isopropyl ether/ether mixture (50/50
v/v). After stirring and filtration, the product is
washed with ethyl ether and dried under vacuum over
P205. 2.6 g of the expected product are isolated.
PREPARATION III: Scheme 1 - Route B, m = 2

(a) Ethyl Y-(2-tetrahydropyranyloxyethyl)-y-
cyano-Y-(3, 4-dichlorophenyl )butanoate

21 g of the nitrile prepared according to step
(a) above are dissolved in 100 ml of tetrahydrofuran, a
solution of 0.067 mol of lithium diisopropylamide in
100 ml of tetrahydrofuran is then added dropwise at
room temperature and the reaction mixture is stirred
for one hour at room temperature. 12 g of ethyl bromo-
propionate are then added and the mixture is heated at
50°C for two hours. The mixture is cooled, poured into
a saturated solution of ammonium chloride and extracted
with ether, the extract is washed with water and the
ether phase is separated off by decantation, dried over
Nay804 and concentrated under vacuum. The residue is
purified by chromatography on silica gel wusing di-



concentrated to ss, the residue is taken up in wat/REPLACTASINR SHER T
al kal i ne with a sof en nd extracted with CHjerfr [OTerri—anmet|
extract i s washed , [ ed solution of Nad, drji gd PRCT

n
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up in 200 m of an isopropyl ether/ether mxture (50/5Q v :
stirring and filtration, the product is washed with ethyl ether and driegd
under vacuum over P205 to give 45 g of the expected product.—™mpr—=
122[err] C (e) 3-(2-Hydroxyethyl)-3-(3,4-dichl orophenyl) -
pi peri di ne (+)chloromethang/athyd @cetmaim QLAA/1 (w)fv)apsatihe RIuent. 750
m of 100[err]cehbaneratioaddFd trk aphft! ¥rabdisRlsUidilfes 13 g of the

expected compound.
(b) 5-(2-Tetrahydropyranyloxyethyl)-5-(3,4~
dichlorophenyl )-2-piperidinone

13 g of the compound prepared above are dis-
solved in 250 ml of ethanol and 40 ml of aqQqueous
ammonia and are hydrogenated at room temperature and
atmospheric pressure in the presence of Raney nickel.
When the theoretical volume of hydrogen has been
‘absorbed, the mixture is filtered on Célite and the
filtrate is concentrated under vacuum. The residue is
taken up in water and extracted with ether and the
ether phase is then washed with water, dried over MgSO4
and concentrated under vacuum to give 9 g of the
expected product. .

(c) 3~(2-Tetrahydropyranyloxyethyl)-3-(3,4-~
dichlorophenyl )piperidine

3.9 g of the 5-(2-tetrahydropyranyloxyethyl)-5-
(3,4-dichlorophenyl )piperidinone prepared above are
dissolved in 50 ml of tetrahydrofuran and the solution
is added to a suspension of 0.9 g of lithium aluminum
hydride in 5 ml of THF heated to 60°C. The reaction
mixture is heated for one hour at 60°C and then cooled.
1 ml of water, 1 ml of 4 N sodium hydroxide and 3 ml of
water are added. The insoluble portion is filtered off
and the filtrate is concentrated under vacuum. The
residue is taken up in ethyl ether, dried over MgSO4
and concentrated under vacuum to give 3.4 g of the
expected product.

(d) 3-(2-Hydroxyethyl)~3~(3,4-dichlorophenyl)-
piperidine '

A saturated solution of hydrogen chloride in
ether is added to a solution of 55 g of 3-(2-tetra-
hydropyranyloxyethyl)-3-(3, 4-dichlorophenyl )piperidine
in 200 ml of methanol until the pH is 1. The mixture is
stirred for half an hour at room temperature and



of 43 g of the product obtained above in 250 m of 100[ er lRERRACIMENT SHFET
reaction mxture is refluxed for half an hour and all owed t{o0 COOl to room
tenperature and the crystals obtained are filtered off, washedspth 1996
100[ err] ethanol and dried under vacuum at_50[err]C over P2D5 to give 31ig
of tartrate. After recrystallization from30 m of 100[ ef r }—et-heanot-—~anc
filtration, the tartrate is washed with ethyl ether and dfied under vacuum
over P205 to give 25 g of tartrate. [err] = +8.5[erTT(C =1, 1Tn
H20) The tartrate is then taken up in water, neu- tralized with a
solution of NaOH and extracted w_th C}ierpéCJ[err and the extract is
washed with wat 8PRCERFERTBUe T NaFEVPRES) erie af@sddiipor it edaen YRedd The
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saturated solution of NaCl, dried over Na2s04 and
evaporated to dryness to give an oil. This oil is taken
up in 200 ml1 of an isopropyl ether/ether mixture (50/50
v/v). After stirring and filtration, the product is
washed with ethyl ether and dried under vacuum over

P05 to give 45 g of the expected product. M.p. =
122°C.

(e) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl )-
piperidine (4+)

A solution of 23.54 g of L(+)-tartaric acid in
750 ml of 100°* ethanol is added to a refluxing solution
of 43 g of the product obtained above in 250 ml of 100°
ethanol. The reaction mixture is refluxed for half an
hour and allowed to cool to room temperature and the
crystals obtained are filtered off, washed with 100°
ethanol and dried under vacuum at 50°C over P205 to
give 31 g of tartrate. After recrystallization from 540
ml of 100* ethanol and filtration, the tartrate is
washed with ethyl ether and dried under vacuum over
P205 to give 25 g of tartrate.

[@]p20 = 48.5° (c = 1, in HR0)

The tartrate is then taken up in water, neu-
tralized with a solution of NaOH and extracted with
CH2Cly and the extract is washed with water, dried over
NazS04 and evaporated to dryness. The oil is taken up
in an ethyl ether/isopropyl ether mixture and the
crystals are filtered off, washed with ethyl ether and
dried under wvacuum at 50°C to give 13.5 g of base. M.p.
= 138°C.

[a]p20 = +8.2° (c = 1, in CH3OH)

(f) 3-(2-Hydroxyethyl)-3-(3,4- dichlorophenyl)—
piperidine (-)

This Sheet Has

i Illm



- = +8.2 = in CH err] OH) (f) 3- ( A e
[Z?Ir—l;zjrox;et hglfgr]?, E 3,4-d thI orophenyl ) - piperidine (-) REPLACEMF \T SHEET

31 15 0CT 1996
37

The (-) enantiomer is obtained by following the
above procedure starting from D(-)-tartaric acid. M.p.
= 139°C.

[@]p20 = -8.4° (c = 1, in CH3OH)

PREPARATION IV: Scheme 1 ~ Route B, m = 3

(a) Ethyl 8- (2-tetrahydropyranyloxyethyl }-0-
cyano-9-(3, 4-dichlorophenyl )pentanoate

4.6 g of 60% NaH are added in small portions to
a solution of 36 g of the above 3,4-dichloro- a-[(z-
tetrahydropyranyloxy Jethyl]lbenzeneacetonitrile (pre-
pared according to PREPARATION II (a)) in 100 ml of
dimethylformamide. The reaction mixture is stirred for
3 hours at room temperature and cooled to 0°C and 22.4
g of ethyl 4-bromobutyrate in 40 ml of dimethyl-
formamide are then added. The reaction mixture is
stirred for 3 hours at room temperature, poured into
water and extracted with ether and the extract is
washed with a saturated solution of NaCl, dried over
Na3S04 and concentrated under vacuum. The residue
obtained is purified by chromatography on silica gel
using toluene as the eluent to give 24 g of the
expected product.

(b) 6-(2-Tetrahydropyranyloxyethyl)-6-(3, 4-
dichlorophenyl )perihydro-2-azepinone

8 g of the product obtained above, dissolved in
120 ml of ethanol, are hydrogenated at atmospheric
pressure and room temperature in the presence of Raney
nickel. When the theoretical volume of hydrogen has
been consumed, the catalyst is filtered off and the
filtrate is concentrated under vacuum. The oil obtained
is then taken up in 20 ml of xylene and the reaction
mixture is refluxed for 48 hours. It is evaporated and
the residue obtained is purified by chromatography on
silica gel using  CHCl/CH3gOH (100/1 v/v) as the

i




The (-) enantioner.is obtained by follow ng the above procedwe~starting,

fromD(-)- tartarlc acid. Mp. 139[err] C [err] = REP NG C
1, in CHerr] cet FRBRuiBathéatl | V: Schene 1 - Route B, m= m@”rd\g‘gﬁj

Et hyl [err]- yranyl oxyethyl)-[err]-
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cyano-[err]-(3 i
added in small portions to a solution of 36 g of the above
3,4-dichloro-[err]-[(2- tetrahydropyranyl oxy)ethyl]benzenepcetonitrile
(pre-.pared according to PREPARATICN 1 (a)) in 100 mM of

di et hyl f or mam Th ctl re is stirr fo hour |
tenperature aer‘p%e&F §° § °§[ g‘h?z ei‘pgeco?ecgt%ﬁ?&ag%rgﬁoguéyra e in 40
m of di met hylof fan i de are then added. The reaction mxture is stirred
for 3 hours at room t PFIAl Y Spe UK FErd By Fanyloxyethyl )-3-(3, 4-

dichlorophenyl )perihydroazepine

1.7 g of the expected product are obtained in
the form of an o0il by following. the previous prepara-
tion, step (d), starting from 2 g of the product
obtained above and 0.49 g of lithium aluminum hydride.

(d) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)~
perihydroazepine

1.3.g of the expected product are obta:med by
following the previous preparation, step (e), starting
from 1.7 g of the product obtained above.

B. SUBSTITUTED PHENYLACETIC ACIDS
Bl. 3-ISOPROPOXYPHENYLACETIC ACID |
PREPARATION V. 1

3-Isopropoxyphenylacetic acid is not known in
the literature but can be prepared by well-known
methods of preparing alkoxyphenylacetic acids.

(a) Ethyl 3-hydroxyphenylacetate

A solution of 55 g of 3-hydroxyphenylacetic
acid in 400 ml of 100°* ethanol is refluxed overnight in
the presence of a few drops of concentrated H2S04. It
is evaporated to dryness and the residue is taken up in
ethyl ether and washed with water and then with a
saturated aqueous solution of NaHCO3. After drying over
MgSO4 followed by evaporation, 58 g of an oil are
obtained.

(b) Ethyl 3-isopropoxyphenylacetate

A solution of 58 g of the product obtained
above, B8 g of KpCO3 and 108 g of 2-iodopropane in 300
ml of DMF is heated at 80-100°C for 8 hours. The DMF is
evaporated off under vacuum and the residue is taken up
in ethyl acetate and washed with a 10% aqueous solution
of KpCO3. After drying over MgSO4 followed by
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The residue obtained is purified by chromatography on
toluene as the eluent to give 24 g of thejgexpect ed progugt
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A solution of 31 g of the product obtained
above and 20 g of NaOH in 400 ml of ethanol is refluxed
for 2 hours. It is evaporated to dryness and the resi-
due is taken up in water and acidified with concentra-
ted HCl. Extraction is carried out with ethyl ether and
the extract is washed with water, dried over MgSO4 and
concentrated to dryness to give 27 g of the expected

acid. M.p. = 33-35°C.

B2. 2-I0DO-5-ISOPROPOXYPHENYLACETIC ACID
PREPARATION V. 2

2-iodo-5~-isopropoxyphenylacetic acid is not
known in the literature but can be prepared by known
nethods for example according to R.E. Counsel et al.,
J. Med. Chem., 1973, 16, 6, 684-687 by replacing the
benzyl chloride with the 2-iodopropane.

15 g of the thus prepared 2-iodo-5~isopropoxy-
phenylacetonitrile are dissolved in 160 ml of ethanol
in the presence of 18 g of KOH and then the mixture is
refluxed for two hours. It is concentrated under wvacuum
and the residue is taken up in water and successively
it is washed with ethyl ether, the aqueous phase is
acified by adding HCl until the pH is 1 and extracted
with ethyl ether and the extract is washed with water,
dried over NajS0O4 and filtered. It is concentrated
under vacuum and the residue is purified by
chromatography on silica gel using CH2Cl;-CH3OH (100-2
v/v) as the eluent to give after concentration of the
pure fractions, 8 g of the expected acid in the form of
an oil. NMR Spectrum (200 MHz): 1.2 ppm - 2CHz; 3.5 ppm
- 1CHy; 4.6 ppm - 1CH; 6.6 ppm - 1H aromatic; 6.9 ppm -
1H aromatic; 7.6 ppm - 1H aromatic. o :
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C. ACYL DERIVATIVES (V1) AND SULFONYLOXY DERIVATIVES
(11)

PREPARATION VI: Scheme 1 - Route B, m = 1

(a) 3-(2-Hydroxyethy1)-3-(3,4-dichlorophenyl)-
1-(3-isopropoxyphenyl )acetylpyrrolidine

2.25 ml of triethylamine and then 2.6 g of the
3-(2-hydroxyethyl )-3-(3, 4-dichlorophenyl )pyrrolidine
prepared above are added to a solution of 1.9 g of 3-
isopropoxyphenylacetic acid in 50 ml of CH2Cly. The
mixture is cooled to 0°C, 4.42 g of BOP are then added
and the reaction mixture is allowed to warm up to room
temperature. After 30 minutes, the mixture is concen-
trated under vacuum and the residue is taken up in
ethyl ether and washed successively with water, a
dilute solution of NaOH, a saturated solution of NaCl,
a dilute solution of HCl, a saturated solution of NaCl
and a solution of NaHCO3. The ether phase is dried over
MgSO4, filtered and concentrated under vacuum to give
3.6 g of the expected product.

(b) 3-(2-Methanesulfonyloxyethyl)-3-(3,4-di-
chlorophenyl )-1-{3-isopropoxyphenyl )acetylpyrrolidine

2.2 g of the product prepared above are dis-
solved in 50 ml of CH2Cl; and the solution is cooled to
0°C. 1.5 g of triethylamine are added and 0.57 g of
methanesulfonyl chloride is then added dropwise. The
reaction mixture is left to stand for 15 minutes at 0°C
and then concentrated under vacuum, the residue is
taken up in ether and washed with water and the ether
phase is dried over MgSO4, filtered and concentrated
under vacuum. The residue is chromatographed on silica
gel using heptane/ethyl acetate (50/50 v/v) up to pure
ethyl acetate as the eluent. The pure product fractions
are concentrated under vacuum and the residue is then
solidified in an ethyl ether/isopropyl ether mixture to
give 2.5 g of the expected product. '
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1.7 g of the expected product are obtained in the form ¢f an oil by 5 :
follow ng the previous prepara- tion, step (d), startin fromaaj msth
" product obtained above and 0.49 g of lithium al um num hyddi de. Fd
3-(2-Hydroxyet hyl)-3- (3, 4-di chl orophenyl ) - perihydroazepi rre 3 g
of the expected product are obtained by fdl owing the pfevi ous prepar ati oh,
step (e), starting from1.7 g of the product obtained above. B.
SUBSTITUTED PHENYLACETI C ACI DS Bl1. 3-1 SOPROPOXYPHENYLACETI C ACI D
PREPARATI ON V. 1 3- 1 sopropoxyphenyl acetic acid is not known in the
literature but can be ﬁ%oﬁared by wel | -known net hods of preparing
al koxypheny| ac RREPARA VIL: Schemep]hy| RQ“‘H?d?ox‘}’pﬁeEyl acet ate

(a) Optically pure 3-(2-hydroxyethyl)-3-(3,4-
dichlorophenyl )-1-[ (3-isopropoxyphenyl )acetyl]piperi-
dine

22.5 ml of triethylamine and then 22 g of the
3-(2-hydroxyethyl )-3-(3,4~dichlorophenyl )piperidine (-)
prepared above according to PREPARATION III (f) are
added to a solution of 16 g of 3-isopropoxyphenylacetic
acid in 500 ml of CH2Cly. The mixture is cooled to 0°C,
42.6 g of BOP are then added and the reaction mixture
is allowed to warm up to room temperature. After 30
minutes, the mixture is concentrated under vacuum and
the residue 1is taken up in ether and washed succes-
sively with water, a dilute solution of NaOH, a
saturated solution of NaCl, a dilute solution of HCl, a
saturated solution of NaCl and a solution of NaHCO3.
The ether phase is dried over MgSO4, filtered and
concentrated under vacuum to give 36 g of optically
pure product.

(b) 3-(2-Methanesulfonyloxyethyl)-3-(3,4~di-
chlorophenyl)-1-{(3- isopropoxyphenyl)acetyl]piperidine
(+)

36 g of the product prepared above are dis-

- solved in 500 ml of CH2Cly and the solution is cooled
to 0°C. 11.5 ml of triethylamine are added and 6.3 ml
of methanesulfonyl chloride are then added dropwise.
The reaction mixture is left to stand for 15 minutes at
0*C and then concentrated under vacuum, the residue is
taken up in ether and washed with water and the ether
phase is dried over MgSO4, filtered and concentrated
under vacuum. The residue is chromatographed on silica
gel using heptane/ethyl acetate (50/50 v/v) up to pure
ethyl acetate as the eluent. The pure product fractions
are concentrated under vacuum and the residue is then

"Ml



A solution of 55 g of 3-hydroxyphenylacetic acid in 400 pd._of 100[err]
et.nanol is refluxed overnight in the presence of a fem/d'REEaégg.:,ﬂ“r
concentrated Herr]SOerr]. It is evaporated to dryness an mhedeue S
taken up in ethyl ether and washed with wgber and then wth q5f6é§e§6§
aqueous solution of NaHCO err]. After drying over MSJ ef ] y
evaporation, 58 g of an oil are obtained. (b) Eth

3-i sopropoxyphenyl acet at e A solution of 58 g of the product ;
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under vacuum a h i du t aken n et acetate washed with a
10% aqueous so F%b§7g g Cﬂ%xk i -d@éﬂg s
foll owed by = +25 7° (c = 1 in CHCl3)

(c) 3-(2-Benzenesulfonyloxyethyl }-3-(3, 4-di-
chlorophenyl)-1-[(3-isopropoxyphenyl acetyl]piperidine

4.6 ml of triethylamine and then, dropwise, 4.3
ml of benzenesulfonyl chloride are added to 11.3 g of
the product prepared above according to PREPARATION VII
(a) in 160 ml of CHyCly; and the solution is cooled to
0°C. The reaction mixture is left to stand for 18 hours
at room temperature and is then successively treated
with 100 ml of HCl, 100 ml of 10% NaCO3 and 100 ml of
water. The organic phase is filtered off, dried over
NazS04 and then concentrated under vacuum. The residue
is chromatographed on silica gel using
cyclohexane/AcOEt (80/20 v/v) as the eluent. The pure
product fractions are concentrated to give 8.4 g of the
expected product.

PREPARATION VIII: Scheme 1 - Route B, m = 3

(a) 3-(2~Hydroxyethyl)-3-(3,4-dichlorophenyl)-
1-[(3-isopropoxyphenyl )acetyl]perihydroazepine

1.2 g of triethylamine and then 1.15 g of the
3-(2-hydroxyethyl)-3-(3,4-dichlorophenyl)azepine pre-
pared above are added to a solution of 0.76 g of 3-
isopropoxyphenylacetic acid in 50 ml of CH2Cl,. The
mixture is cooled to 0°C, 1.77 g of BOP are then added
and the reaction mixture is allowed toc warm up to room
temperature. After 30 minutes, the mixture is concen-
trated under vacuum and the residue is taken up in
ethyl ether and washed successively with water, a
dilute solution of NaOH, a saturated solution of NacCl,
a dilute solution of HCl, a saturated solution of NaCl
and a solution of NaHCO3. The ether phase is dried over
MgSO4, filtered and concentrated under vacuum to give
1.8 g.
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39 evaporation, the residue is purified by chronatography on silica gel

using CHerr]C[err] as the eluent to give 61 g of an
3-'I sopr opoxyphenyl acetic acid A sol ution of Mﬁﬁ?&ﬁCQﬁéspﬁﬁdudﬂ
obt ai ned above and 20 g of NaOH in 400 m ousethanol refluxed

150CT 1995 l 4

(b) 3-(2-Methanesulfonyloxyethyl)-3-(3,4-di-
chlorophenyl)-1-[(3-isopropoxyphenyl )acetyl]lperihydro-
azepine

1.8 g of the product prepared above are dis-
solved in 50 ml of CH3Cly and the solution is cooled to
0°C. 0.38 g of triethylamine is added and 0.44 g of
methanesulfonyl chloride is then added dropwise. The
reaction mixture is left to stand for 15 minutes at 0°C
and then concentrated under vacuum, the residue is
taken up in ethyl ether and washed with water and the
ether phase is dried over MgSO4, filtered and
concentrated under vacuum. The residue is chromato-
graphed on silica gel using heptane/ethyl acetate
(50/50 v/v) up to pure ethyl acetate as the eluent.

The pure product fractions are concentrated
under vacuum and the residue is then solidified in an
ethyl ether/isopropyl ether mixture to give 2 g of the
expected product.

This Sheet Has Been

—— A
o)t sonn.

0.75 g of 4-phenylquinuclidine, synthesized
according to T. Perrine, J. Org. Chemn., 1957, 22, 1484-
1489, and 1 g of N-[2-(3, 4-dichlorophenyl ) ~4-methane-
sulfonyloxybutyl]-N—methyl-(3-isopropoxypheny1)carbox-
amide, prepared according to EP-A-0 428 434, are dis-
.solved in 5 ml of acetonitrile. The reaction mixture is



for 2 hours. It is evaporated to dryness and the resi- due |s taken up in
water and acidified with concentra- ted HCO. Extraction {3; et %»M*_h
ethyl ether and the extract is washed with water, dried e St et ] ad
concentrated to dryness to give 27 g of the expected aC|d.“WF""‘"““”” ’
33-35[err] C B2. 2-10DO 5-1 SOPROPOXYPHENYLACETI C ACI D jP P»?\B@I@ﬂl;g)g i
2-1 0odo-5-i sopropoxyphenyl acetic acid is n known in thg lliterature but {can
be prepared by known nethods for exanple according to RiE
J. Med. Chem, 1973, 16, 6, 684-687 by replacing the berjzyl chloride Wit h
t he 2-iodopropane 15 g of the thus prepared 2-iodo-5-TSOpPT OPOXY-

pheny| acetoni ek £udtd ESE0 A nblrd®alls Obngh"20Rhceh LBty CTE O 10

vacuum. The residue is taken up in CH3Cl; and then
washed successively with a 2 N solution of HCl and a
saturated solution of NaCl and the organic phase is
dried over MgsSO4, filtered and concentrated under
vacuum. The residue is solidified in ethyl ethei to
give 0.39 g of 1-[3-(3,4-dichlorophenyl )-4-(N-methyl-3-
isopropoxyphenylacetylamino)butyl]-4-phenyl-l-azonia-
bicyclo[2.2.2]octane chloride (compound 1). M.p. = 98-
100°C.

5?

EXAMPLE 2

(I):Ar=—@ ; T=CHy- ;R=CH3 ; Q=H ;

O— iPr

®
c

The optically pure derivative (-)-1-[3-(3,4-
dichlorophenyl )-4-(N-methyl-3-isopropoxyphenylacetyl-
amino)butyl]-4-phenyl-l-azoniabicyclo[2.2.2]octane
chloride (compound 2), m.p. = 97-99°C, is obtained by
following the procedure of Example 1 using the opti-
cally pure derivative (-)-N-[2-(3,4-dichlorophenyl)-4-
methanesulfonyloxybutyl]-N-methyl-{3-isopropoxyphenyl)-
carboxamide, prepared according to EP-A-0 428 434, as
the starting material.

[a]p20 = -47.2* (c = 1, in CHZOH)

T



refluxed for two hours. It is concentrated under vacuum and the residue is
taken up in water and successively it is washed with ethyl her, the
adueous phase is acified by adding HJ until the pHis 1 an%L

ethyl ether and the extract is washed mﬁtg water, dried ove

and filtered. It is concentrated under Acuum  and the
purified by chromatography on silica gel using CHerr]C[ef
(100-2 v/v) as the eluent to give after concentration of th
fractions, 8 g of the expected acid in the formof an oil. NVR Spectrum
(200 MHz): % & CH3; 3.5 ppm- 1CHerr]; 4.6 ppm- 1CH~6~6—ppm-=...1H
aromati c; Egﬁgh aromatic; 7.6 ppm- 1H aromatic

(H:Ar= O 9T=‘CH2-;R=-CH3;Q=H;

1-[3~-(3,4~Dichlorophenyl )-4-(N-methyl-3-iso-
propoxyphenylacetylamino)butyl]-l-azoniabicyclo[2.2.2]-
octane chloride (compound 3), m.p. = 68-70°C, is obtained
by following the procedure of Example 1 |using
guinuclidine as the tertiary amine.

This Sheet Has Been R
owwis 4 [T
(I):Ar=—© ; T=-CHy- ; R+ Q= <CHp)3-

O— iPr

/-—'-\(-D
‘\‘CI

2.25 g of 4-phenylquinuclidine and 3.17 g of the
mesylate prepared according to PREPARATION VII (b) are
dissolved in 30 ml of acetonitrile and the reaction
mixture is refluxed for 10 hours. The mixture is con-

centrated under vacuum and the residue is taken up in
CH2Cl, and washed successively with a 3 N solution of HCl
and then a saturated solution of NaCl. The organic phase
is dried over MgsSO4, filtered and concentrated under
vacuum. The residue precipitates from an acetone/ether
mixture to give 2.8 g of optically pure (+)-1-[2-[3-(3,4-
dichlorophenyl)-1-[(3~-isopro-poxyphenyl Jacetyl]piperidin-



40 C. ACYL DERI VATI VES (VI) AND SULFONYLOXY DERI VATI VES (rr)

PREPARATION VI: Schene 1 - Route B, m=1 (a)
3- (2- Hydroxyet hyl ) - 3- (3, 4-di chl orophenyl ) - RFP’ACW‘”“ T ORI
1- (3-1 sopropoxyphenyl )acetyl pyrrolidine 2.25 m | of-—triethytanmtn

then 2.6 g of
pr epared abov

the 3-(2-hydroxyethyl)-3-(3,4-dichl orophényl) | jodi N
e are added to a solution of4q 9 g of 3- ‘ﬁybtﬁ'wgb

and

3-yl]ethyl]-4-phenyl-l-azoniabicyclo[2.2.2]octane
chloride (compound 4). M.p. = 132°C.

[@]p20 = +16.3* (c = 1, in CH30H)
EXAMPLE 5

(I)1N=@_ ; T=-CHy~; R+ Q=+ACHp);-

0O— iPr

\\ /_'\®
Ar cl1 -Q(v), “y—: a® o @303"

\.

cl

2.65 g of 4-phenylgquinuclidine and 8.3 g of the
benzenesulfonate prepared according to PREPARATION VII
(c) are dissolved in 40 ml of acetonitrile and the
reaction mixture is refluxed for 6 hours. The mixture is
concentrated under vacuum and the residue is taken up in

CHpCly and washed successively with a 1% aqueous solution’

of benzenesulfonic acid and then with water. The organic
phase is dried over NajzSOy4, filtered and concentrated
under wvacuum. The residue precipitates from isopropyl
ether to give 8 g of optically pure (+)-1-[2-[3-(3,4-
dichlorophenyl)-~1-[(3-isopropoxyphenyl )acetyl]piperidin-
3-yl]lethyl]-4-phenyl-~l-azoniabicyclo[2.2.2]octane
benzenesulfonate (compound 5). M.p. = 195.5°C.

[2]1p20 = -50.7° (c = 1, in CHZOH)

Compounds 6 to 12 described in TABLES I and I1I
below are prepared by following EXAMPLES 1 to 5.

T



| sopr opoxyphenyl acetic acid in 50 mM of CHerr]dJ[err]. The mxture is
cooled to O[err]C, 4.42 g of BOP are then added and the reaction mxture is
allowed to warmup to roomtenperature. After 30 m nutes, Hw m xture is
concen- trated under vacuum and the residue is taken upsin—e et her and
washed successively with water, a dilute solution of §N&UH T t-64
solution of NaCl, a dilute solution o47HCl, a saturatée
and a solution of NaHCO3. The ether phase is dried oveg
and concentrated under vacuumto give 3.6 g of the exj
(b) 3-(2-Met hanesul fonyl oxyet hyl )-3-(3, 4-di -

chl or ophenyl ) -1- (3-i sopropoxyphenyl ) acetyl pyrrol i di ng
product prepared above are dis- soffABUEi & 50 ml of CH[er err]
solution is cooled to O[err]C. 1.5 g of triethylamne are added and" o=
of net hanesul fonyl chloride is then added dropmnﬁp The reaction mxture is

left to stand for 15-m-Qutes O[err]C |
-(CHz)Z—(IJH-CHz—N—CO-T—Ar

clo Ar
M.po ;
in °C
Example Ar' R T Ar and/or
n* . [a]D,..
6 CHg - @@ 150
a . -57.9°
Cl F
7 CHg - @@ 178
F
F F
8 CH3 ~-CHp~ @\ 97
F OiPr
F
- OCHj3
9 OO H - @'/ 104-106
OCHj,

* The rotary powers, [Q]p, were measured at 20°C, c=1
in CH3OH.

ect Has Been Reﬁaced
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and then concentrated under vacuum the residue is taken up in ether and
washed with water and the ether phase is dried over MgSO4, filtered and
concentrat ed under vacuum- The residue is chromatographed on silica gel

usi ng heptane/ethyl acetate (50/50 v/v) up to pure ethyl acetate as the
el uent. The pure product fractions are concentrated under }acuum and the

residue is then solidified in an ethyl 4& her/isopropyl et hEREPT At 8a Oy rrore
give 2.5 g of the expected product. Emfiiﬂ_%ﬂ%ﬁ'r
15 0CT 1994
TABLE I1I
<O>—k\n «CH,), N-CO-CH,-Ar
/@
AC
Cl
Cl
Example n* Ar AG M.p. ; °C
and/or [Q]p
10 c1@ 125 ; -16.0°
~OiPr
11 @\ Br & 196-198
OH
Ao '
12 ("ﬂ/ c1G 156-160
+11.0°
OiPr

EXAMPLE 13

©:Ar= @ ;  T=-CHp-; Q=H.
OiPr

R=-CHp-CH2-OCOCH3 . Ar'=

LT



pw e 3-(2-hydroxyethyl)-3-(3, 4-

41 PREPARATION VII: Schene 1 - Route B, m= 2 REﬁiZCéﬁﬂ&ﬁpgéfﬂ
ne

di chl orophenyl ) -1-[ (3-i sopropoxyphenyl)acetyl]pi peri- d 2275 n
of triethylamne and then 22 g of the 15 0CT 1995

3- (2- hydroxyet hyl ) - 3- (3, 4- di chl or ophenyl ) p#%eri di ne (-)iptepared above
according to PREPARATION IIl (f) are added to a solutioh &f—t6—g—of

3-1i sopropoxyphenyl acetic acid in 500 mM of CHerr]CdJ[erf]. The mxture is

cooled to O[err]C, 42.6 g of BOP are then added and the Teactiron mxture is

allowed to warmup to ro mterrper%ture. After 30 m nutes, gge m'd<ture I S
concentrat ed under vach gn@f ethyloxalyl chloride are added dropwise

to a solution of 19 g of 2-(2-tetrahydro-
pyranyloxyethyl)-3, 4-dichlorobenzeneethanamine (obtained
according to PREPARATION (I) - Step (b)) and of 7 g of
triethylamine. The reaction mixture is stirred for one
hour at room temperature and concen-trated under wvacuum.
The residue is +taken up in ethyl ether and is
successively washed with water, dried over NazSO4 and
concentrated under vacuum. The residue is chromatographed
on silica gel using CH2Cl;/CH3OH (100/1 v/v) as the
eluent to give 16 g of N-ethyloxalyl-2-(2-~
tetrahydropyranyloxyethyl )~3, 4-dichlorobenzeneethanamine.
Step 2
16 g of the product obtained above are dissolved
in 40 ml of THF and added dropwise to a suspension of 1.7
g of LiAlH4 in 5 ml of THF at 50°C. The reaction mixture
is refluxed for 4 hours, cooled, hydrolyzed, filtered and
concentrated under vacuum. The residue is chromatographed
on silica gel using CH2Cly,/CH3OH (100/5 v/v) as the
eluent to give 14 g of N-{(2-hydroxyethyl)-2-(2-
tetrahydropyranyloxyethyl )-3, 4-dichlorobenzeneethanamine
under the form of an oil.
Step 3
3.55 g of BOP are added at 0°C to a solution of
2.4 g of the product prepared above, 1.1 g of triethyl-
amine and 1.3 g of 3-isopropoxyphenylacetic acid in 60 ml
of CH2Cl,. The reaction mixture is stirred for one hour
at 0°C and is then successively concentrated under
vacuum, taken up in AcOET, washed with water, dried over
NazS04 and concentrated under vacuum. The residue is
chromgtographed on silica gel using CH2Clj,CH30H (100/3
v/v) as the eluent to give 2.2 g of N-(2¥h§droxyethyl)-
N-(3-isopropoxyphenylacetyl )-2-(2-tetrahydropyranyloxy
ethyl) -3,4-dichlorobenzeneethanamine under the form of
an oil. a
This Sheet Has Been Re;
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the residue is taken up in ether and washed succes- S|vely with water, a
dilute solution of NaCH, a saturated solution of q\hlﬁﬁrsqﬁuﬂlon of
HCl, a saturated solution of NaCl and a sol ution of L hﬁ ‘et her
phase is dried over MgSqferr], filtered andggoncent ed under vacyumto

give 36 g of optically pure product (b) 1% QCT 1996 |
3-(2- Met hanesul f onyl oxyet hyl )-3-(3, 4-di - ﬁ
chl orophenyl ) - 1-[ (3-i sopropoxyphenyl ) acet yl ] pi peri d} ng" 36 g of

the product prepared above are dis- solved in 500 m{ of CHerrld/[err] and
the solution isgggplgd to O[err]C. 11.5 m of triethylam ne are added and

6.3 m of nethanesul fon hIorlde are then added dro The re i.on
mxture is left to stan% 4% 918fAgetyd &fh G%n%‘ﬁ‘gnteoﬁc a‘lr‘ﬁ

under vacuum tbo€ 2e3igduefi shéabeaduptl obehlﬂﬁedaado\ms Hed 10 il weft @Hx0ID
the ether in the presence of 0.56 g of triethylamine in CH2Clj. The

reaction mixture is stirred for one hour and is then
successively concentrated under wvacuum, washed with
ethyl ether, with water, dried over NazSO4 and
concentrated under vacuum to give 2 g of N-(2-
acetoxyethyl )-N-(3-isopropoxyphenylacetyl )-2-(2-
tetrahydro pyranyloxyethyl)-3,4-dichlorobenzeneethanamine
under the form of an oil.
Step 5

2 g of the oil obtained above are dissolved in 20
ml of methanol saturated with HCl and the mixture is
stirred for one hour at room temperature. The reaction
mixture is concentrated under wvacuum, the residue is
taken up in ACOET, washed with water, dried over NazS04
and chromatographed on silica gel using CH2Cl2 /CH30H
(100/3 v/v) as the eluent to give 1.2 g of N-(2-
acetoxyethyl }-N-(3-isopropoxyphenylacetyl)-2-
hydroxyethyl-3, 4~-dichlorobenzeneethanamine under the form
of an oil.
Step 6

0.5 g of the product prepared above is dissolved
in 10 ml of CHpCl; in the presence of 0.11 g of
triethylamine. 0.125 g of mesyl chloride is added and the
reaction mixture is stirred for 30 minutes at room
temperature. The reaction mixture is concentrated under
vacuum and then the residue is successively taken up in
AcOET, washed with water, dried over NajSO4 and
concentrated under wvacuum <to give 0.5 g of N-(2-
acetoxyethyl)—N-(3-isopropoxyphenylacetyl);Z—mesyloxy-
ethyl-3, 4-dichlorobenzeneethanamine under the form of an
oil.

This Sheet 1,
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phase is dried over MgS err], filtered and concentrated under vacuunm ThHe

residue is chronmatographed on silica gel using hept g. fg Eh‘@ getarpr{ 50/ 50
viv) upto pure ethyl acetate as the eluent. The pu 2t iLaet ohs are

concentrated under vacuum and the residue is then
42 51

1% 0CT 1996 1

i
i
!

Step 7
0.5 g of the product prepared above and 0.25 g of

4-phenylquinuclidine are dissolved in 1 ml of
dimethylformamide and the reaction mixture is heated at
80°C for two hours. The reaction mixture is poured into
water and then successively extracted with ACOET, washed
with water, with a saturated solution of NaCl,
concentrated under vacuum and the residue is
chromatographed on silica gel using CH2Cl3 /CH30H (100/5
v/v) as the eluent. The pure fractions are concentrated
under vacuum, the residue is taken up in CH2Clo and
precipitated by adding ethyl ether to give 0.45 g of 1-
[3-(3,4-dichloropheny1)-4-(N-(2-acetoxyethy1)-3-
isopropoxyphenylacetylamino )butyl]-1-
azoniabicyclo[2.2.2.]octane chloride (Compound 13).

M.p. = 90-92°C.

[Ty



solidified in an ethyl
expected product.

CHCl [err])

chl orophenyl )-1-[(3-i

triethylamne and the
added to 11.3 g of the product prepared above according

(a) in 160 M of CHerr]dJerr]
reaction mxture is left to stand for

et her/isopropyl ether

) acs - 4 . in
%Smm&ee hﬁgwsul f onyl E)i;;][ hyl ) Zg- %MMPMENT SHFET

| ) acety | peridine
4.3 m (ﬁéég

A

t hen successi vel BXAMBEEed4wi th 100 ml of HCO, 100 m of

and 100 nl of wafgpie
and then concentr at ed

silica gel
pure

EXAMPLE

Enteric

EXAMPLE

ni.c _phase is flltered of f,

h
t 888?9 ﬂgW1 The residue is ch
usi ng cyempbendné/ AcOEt (80/20 v/v) as the el ugnt . e

Lactose
Crosslinked polyvidone
Methyl hydroxypropyl cellulose
Hydrogenated castor oil

15
tablet comprising:'
Tablet:

Compound 4

Hydroxypropyl cellulose
Lactose

Microcrystalline cellulose
Carboxymethyl starch
Polyethylene glycol 6000
Coating:

Endraget L 100

Dibutyl phthalate
Isopropyl alcohol (evaporated)

16

Solution to be taken orally, comprising:

Compound 4

Ethyl alcohol
Propylene glycol
Polyvidone excipient
Glycerol

Artificial flavoring
Purified water gsp

EXAMPLE 17
Injectable suspension containing;

Compound 4
Polysorbate 80

enzenesulfo?yl1§hggE&%%kN 3|

and the solution is cogl ed-te
18 hours at roomit enperature and i$

4.0 T

oferstC T

10%
dried over Na2SH

r omat ogr aphed

The

80 mg
20 mg
10 mg
40 mg
250 mg
6 mg
62 mg
60 mg
12 mg
10 mg
1 mg

1 mg
28 mg
100 mg
100 mg
50 mg
20 mg
50 mg
2.5 mg
1.0 mg
50 mg

l.5mg

m xture to give 37.5 g of the

I
e

on



product fractions are concentrated to give 8.4 g of the
PREPARATION VIII: Scheme 1 - Route B, m= 3 (a)
3: (2- Hydroxyet hyl ) - 3- (3, 4-di chl orophenyl ) -

1-[ (3-isopropoxyphenyl)acetyl ] peri hydroazepi ne
triethylam ne and then 1.15 g of the 53
3-(2-hydroxyet hyl) - 3- (3, 4-di chl orophenyl ) azepi ne pre-
added to a solution of 0.76 g of 3- isopropoxyphenylace

pected Droduct

RFPI ACPMENT Sis

pared_above ar

CH err]C[err]. The mxture is cooled to O[err]C, 1.77

tic acid in 50 ni
g-of—BOR-are-then

added and the reaction n1xture |s allowed to warmup to roomtenperature.

After 30 mnutes, the gi ¥% yéoRt ed under v
residue is taken up in e

acuum &2 t img

ether an mashed successively with water,

a

K

$bcT 1996 |

5
lof

dilute solution of I\la@eﬂbY%aﬁ%ﬁlaﬁﬁ‘apg%lﬂ?F%ﬁ of NaCl, a dilute solution of

HC1, a saturated 50|Uthfak6&y$bﬁioate 1.5 mg
Sorbitol 30 mg
Polyvidone excipient 10 mg
water for injectable pre-
parations gsp 1 mg

EXAMPLE 18

Gelatin capsule comprising: |

' Compound 4 from 2.5 to 250 mg
Modified maize starch 50 mg
Talc 25 mg
Anhydrous colloidal silica 1 mg
Stearic acid 10 mg
Lactose gsp 100 mg

EXAMPLE 19

Suppository comprising:
Compound 4 150 mg
Solid semisynthetic
glycerides gsp

This Sheet

i
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and a solution of NaHCO3. The ether phase is dried over MgS™, filtered and
concentrated under vacuumto give 1.8 g.
~vacuumto ¢

-43-
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i
WHAT IS CLAIMED IS:
1. A quaternary basic amide of the formula
F Q
Ar-T-CO -N-CH,-C-CH,-CH,-Am @ | @ (D)
I |

in which
- Ar is an optionally substituted mono-, di- or tri-
cyclic aromatic or heterocaromatic group:

- T is a direct bond, a hydroxymethylene group, an
alkoxymethylene group in which the alkoxy group is Cj;-Cg4,
or a Cj;-Cs-alkylene group;

- Ar' is a phenyl which is unsubstituted or mono- or
poly-substituted by a substituent selected from: a
halogen atom, preferably a chlorine or fluorine atom, a
trifluoromethyl, a Cj;-C4g-alkoxy or a Cj-Cyq-alkyl, said
substituents being identical or different, a thienyl, a
benzothienyl, a naphthyl or an indolyl;

- R is hydrogen or a Cj-C4-alkyl, or a w-(C3-C4) alkoxy
(C2-C4)alkyl, or a w-(C2-C4) alkanoyloxy (Cj3-Cq)alkyl;

- Q is hydrogen;

- or else Q and R together form a 1,2-ethylene, 1,3-
propylene or 1,4-butylene group;

- Am('D is the radical

wtt

in which X; , X2 and X3 , together with the
nitrogen atom to which they are bonded, form an



(b) 3-(2-Met hanesul fonyl oxyet hyl )-3-(3, 4-di - -
chl or ophenyl )-1-[ (3-i sopropoxyphenyl ) acetyl ] peri hydro- REBbﬁﬁ MLNT < 1.8
g'of the product prepared above are dis- solved in 50 dT‘CHrerr]d [err]
and the sol ution-is—cooledt+o—0[err]C 0.;? g of trie /Iqq;geTf% gdded
and 0.44 g of _nethane chloride is”then added drppw sé
reaction m'xt tw ugﬁhﬂﬁ Uand for 15 mnutes at Of err-}«G--a,nd..t_tLQn!
concentrat ed residue is taken up in ethyl ether and
washed with meter and the ether phase is dried ov“"”“wgserere}~
filtered and co centrated under vacuym The resid hed
on silica gel f&P CMSE%QnQFePﬁﬁﬁr&EQ iﬂg L7 ¥§f ure qﬁ%ﬁﬁj
acetate as thebd @emhenyl or a henzyl grqumdu@nd r acti ons are
concentrat ed undﬂe chgugpggﬂaEQ%t5%%5§§Eac%%ﬁ?% 1§plhg|%_ed in an et hyl

Y

et her/isopropyl ether reto expect ed product.
2. A quaternary ba31c amlde of formula (I) in which the

. radical represented by Am® contains from 5 to 9 carbon

> 3

atoms in its azabicyclic or azatricyclic system.
3. A quaternary basic amide according to claim 1 or 2 of
the formula

R Q
| |
Ar-T-CO —N-CHZ-le—CHz-CHz-Am ® A® (1)
Arl

in which Ar, T, Ar', R and Q are as defined in claim 1,
' characterized in that Am® is a radical

X1
@

|

X3

in formula (I) and is the residue of an azabicyclic or
azatricyclic system selected from:

(a) l-azoniabicyclo[2.2.0]}hexane

(b) l-azoniabicyclo[3.1.0]hexane

(c) l-azoniabicyclo[2.2.1]1heptane

(d) l-azoniabicyclo[2.2.2]octane

(e) l-azoniabicyclo[3.2.1]octane

(f) l1-azoniabicyclo[3.2.2]1nonane

{g) l-azoniabicyclo[3.3.1]nonane This Sheet Has Been R,
(h) hexahydro 1H-pyrrolizinium-

U

>



the reaction ni 25[&rr]C with an_ice bath. The| r 4ScBCProvg xtjurie i s
| eft to stand on& day at roomterrperatursé under stiryijng and then fijl tfer ed,
the precipitate is washed several tinmes with DMVF and then theorgantc

phases are po d obat ed. Gnist ate tHus fornmed is extracted
with CHerr] CI(e zr P?:Qgﬁgﬁé Ee?ﬁt\/\ggﬁ'ggi\?\i t %‘i 1;7e?trd The organi c phase 135 dried
. e

over MySd er r (kand-ezopdadrdeycieds -Badu cane
(1) 4-phenyl-l-azoniabicyclo[2.2.2]octane,

and 22 is a pharmaceutically acceptable anion.

4. A quaternary basic amide of formula (I) accor-

ding to any one of claims 1 to 3 in which T, R, Ar' and Q

are as defined for (I), Am@ is a 1l-azoniabicyclo-

{2.2.2}Joctane or 4-phenyl-l-azoniabicyclo[2.2.2]octane

radical, Ar is a phenyl substituted by a Cj-C4-alkoxy and
A2 is a pharmaceutically acceptable anion.

PREPARATION | X : Scheme 2 - 4- benzyl qui nucli di ne (af

1- benzyl - 4- car banoytpi peridin 100 g of ison deare-pl aced
in 550 m of an \X&‘“‘)t assi um car bonate arf 301 ol of
benzyl brom de M‘Mm opwi se whi | e mai nt ai hi hg t he tenperature of

5.. A quaternary basic amide of the formula

R
| O/ N oe 10
iPr-0 CH,-CO-N-CH,-C -CH,-CH, N R*. A -

a
a

in which R' and Q' are respectively methyl and hydrogen;
2-acetoxyethyl and hydrogen; or R' and Q' form together a
1,3-propylene group, R" is hydrogen or a phenyl group and
A~ is a pharmaceutically acceptable anion.

6. A quaternary basic amide of the formula

O ) e o
iPr-0 CH,CO-N CH,-CH,-N . (1)

a
a

in which A™ is a pharmaceutically acceptable anion.

7. A quaternary basic amide according to any one of
. claims 1 to 6 characterized in that A® is an anion
selected from chloride, bromide, iodide,

hydrogensulfate, methanesulfonate, paratoluenesulfonate
and acetate. :
This Sheet Has Been Reﬂlaced
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conpound are
100 g of the
phosphor vyl

reaction

nggygLed//Nrﬁ‘i 163[err]C. (b) 1-benzyl {a7tydbbpider b

mpound step (a) are dissolvyed i ““g

chl or ““ m“m ‘ ure is theg,refluxed) diri THoeTMes s.
n 3 7

recrystallization fromwater, 101.51

8. (+)-1-[2-[3-(3, 4-Dichlorophenyl )-1-{(3-isopro-

poxyphenyl acetyl]piperidin-3-yl]ethyl]-4-phenyl-1l-azo-
niabicyclo[2.2.2]octane chloride.

S. A method of preparing the compounds of formula

(I),“characterized in that a derivative of the formula

R Q
I l
Ar-T-CO-N-CH2-C-CHp-CHy-0-Y (II)
I
Ar'

is treated with a cyclic tertiary amine of the formula

X1
|

Xz - N (III)
|

X3

in which Xj, X2 and X3, together with the nitrogen atom
to which they are bonded, form an azabicyclic or
azatricyclic system optionally substituted by a phenyl
or a benzyl group, in a polar aprotic solvent, at a
temperature between room temperature and 120°C, and
then, if appropriate, exchanging the anion of the
resulting quaternary salt with another pharmaceutically
acceptable anion.

10. A method according to claim 9 wherein the cyclic
tertiary amine (II1) contains from 5 to 9 carbon atoms in

its azabicyclic or azatricyclic system.
11. A method according to claim 9 or 10 characterized

in that the cyclic tertiary amine (III) is selected
from :

This Sheet Has Been R hmd



m xture is concentrated to dryness and 200 m of t [ rbare-added The

reaction nlxture S H-A- concentrated and poured into 1 1 of wate iIle
mai nt ai ni ng e tenpera 25[err]Cwith an ic afHSCﬁﬁﬁﬁpae S
raised to 10 NaOH The reactionjnmfxture is extrpcted 3
times with CH[ then dried gger MySQerr tied. The
obt ai ned I|qU|d*|§ pur| |ed by distillation under pressure of 0.022
mllibars at a tenperature of 114 - 116[err]C. 86.8 g of the expected
conpound are recovered. (c) 1,4-dibenzyl-4-cyanopi peri di ne. 80 g of
the conpound obtained in step fp) are nmxed with O m of THF, 295 m

of lithiumdiisopropyl aggye| arg added dr S bWhl t he rﬁgft on Xt ure
i s maintai ned under nit ege atlnospher e gpgﬂ erjat ed 0 e?y]c
After 1 h under stirring, 54 m of benzyl bron1de are added dropw se and
then the tenperature of the reaction mxture is allowed to rise

e S S
N
(g) y [ i
@) wcp » 00
N

12, A pharmaceutical composition in which a com-
pound of formula (I) according to claim 1 is present as
the active principle.

1i3. A pharmaceutical composition according to claim
12 in the form of a dosage unit' in which the active
principle is mixed with at least one pharmaceutical
excipient.

14. A composition according to claim 13 containing
from 0.5 to 1000 mg of active principle.

15. A composition according to claim 14 containing
from 2.5 to 250 mg of active principle.

Sheet Has Been Reﬂlaced
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to roomtenperature over 3 hours. The reaction mxture is then washed with

2 1 of a mxture of ammonium chloride and ice. dhe : “,__,_qa
precipitates Ls extracted with ether, and the d»ﬁé*AﬁEﬁ“ e Misgépar at ed,
dried over MgSO err]| evaporateed-+o dryness wasi W th pentan énd
filtered to gi expect conpou d 994 a white
solid. Mp = jﬂ'MM'm'" ’mfetyl }del benzy :rpgrslgﬂe chl grijde.

- Q is hydrogen:

- or else Q and R together form a 1,2-ethylene, 1,3-
propylene or 1,4-butylene group; *

- An® is the radical

X1
e

X3

in which X,, X, and X_,, together with the nitrogen
atom to which they are bonded, form an azabicyclic or
azatricyclic system opticonally substituted by a
phenyl group ; and .
- A° is a pharmaceutically acceptable anion.
These compounds are useful for the preparation
of drugs intended for the treatment of pathological
conditions involving the tachykinin system.

s Sheet Has Been Re[ilaoed

T



b

- 45- 60 g of the conpound obt ai ned ||RFé€ep'(,_ are‘.-dl' sol ved
~under stirring in 1 1 of ether. 165 m of nethy lithiumare ad e dr opwi se.
After 3 hours under stirring, the reaction nixtlurle 45 GOUARG i 11 of
iced water. The organic phase is separated, drijed over MySJ er ] and
evaporated to dryness. The oil forned '6% reflux for—2"hours w tth 1.3 1 of
IMHCO and the reaction mxture is left"to stand 24 hours_at roo
tenperature. The expect ed product crystal I | zes I'n the reaction mxture,

and is then fdd SRS \WnTAGRedistiae and et her
and dried under Q/acuum at %ﬁ ig to g| ve 59 90 ¢ of t he expected

RACT

The invention relates to quaternary basic amides

of the formula

T4
Ar-T—-co-—N-c:H2—cl:—cn;CH;——Am@. a® (1)
Ar'

- These compounds are useful for the preparation of
drugs intended for the treatment of pathological

conditions involving the tachykinin systemn.

Sheet Has Been Re‘placed
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compound. M p = 240[efr]C. (')544bfbnb%é{§%d:[
br om de. 58 g of the jcanpsun te
acetic acid. 9.3 m of bromjn _5?g"gggg%£%n e

_ _ DOLELT-® Thes
. 4-di benzyl pi peridine.,” "
d)wvare djssolved-i;n .232. m ,of |
'spArring. and the geacti’on

m xture i s maintai ned under |st r_24{heurs at room tenperature. The
expected product crystallize¢s in the reactionfmyture and SQOka”of'etheg‘ :
are added before filtering the . After washing wth an i

acetone/ether m xture and then with ether .and drying in a drying oyen under :
vacuum 70.6 g of the expected conmpound are recovered. -Mp = 200P&%}C...(f) :
1, 4- di benzyl - 3- OX CQEATERNARY rBASTOIAMIDES AS TACBEKINDN ANTAGONDPSDTSd of

step (e) are suspended into 500 M of water and the reaction mxture is
rendered basic at pH > 10 by addition of 10M MaCH. The forned product is
extracted with ether, drhedppesentdIdveintiicmdrébabesy&pomuived tquatemess.

The formed foaQAary basic amides, to a method of preparing them and to
the pharmaceutical compositions in which they are pre-
sent as active principles.

More particularly, the present invention
rclates to a novel class of quaternary basic amides for
therapeutic use in pathological phenomena involving the
tachykinin system, such as: pain (D. Regoli et al.,
Life Sciences, 1987, 40, 109-117), allergy and inflam-
mation (J.E. Morlay et al., Life Sciences, 1987, 41,
527-544), circulatory insufficiency (J. Losay et ‘al.,
1977, Substance P, Von Euler, U.S. and Pernow ed., 287-
293, Raven Press, New York), gastrointestinal disorders
(D. Regoli et al., Trends Pharmacol. -Sci., 1985, 6,
481-484) and respiratory disorders (J. Mizrahi et al.,
Phafmacology, 1982, 25, 39-50), these examples being
neither limiting nor exclusive.

Ligands endogenous to the tachykinin receptors
have been described, such as substance P (SP), neuro-
kinin A (NK,) (S.J. Bailey et al., 1983, Substance P,
P. Skrabanck ed., 16-17 Boole Press, Dublin) and neuro-
kinin B (NK_,) (S.P. Watson, Life Sciences, 1983, 25,
797-808).

Thus, according to one of its features, the
present invention relates to quaternary basic amides of
the formula

f Q
Ar-T-CO -N-CHZ-C':-CHZ-CHZ-Am @ A® (1)
Axl

in which
- Ar is an optionally substituted mono-, di- or tri-
cyclic aromatic or heteroaromatic group;

L]



is taken up in 50 ml of acetone and stirred during 2 h : GE\? forne
crystals are filtered and washed with ether to give 36 .‘Eﬁ\z
conpound. M p = 226[err]C

o

2 3 JUN 1998

- T is a direct bond, a hydroxymethylene group , an
alkoxymethylene group in which the alkoxy group is C3-
C4, or a Cj-Cg-alkylene group;

- Ar' is a phenyl which is unsubstituted or mono- oOr
poly-substituted by a substituent selected from: a
halogen atom, preferably a chlorine or fluorine atom, a
trifluoromethyl, a C;-C4-alkoxy or a C3-C4-alkyl, said
substituents being identical or different, a thienyl, a
benzothienyl, a naphthyl or an indolyl; . —

- R is hydrogen or a C;-C4-alkyl, or a ©-(C;-C4q) alkoxy

(C2-C4)alkyl, or a ®w-(Cp-C4)alkanoyloxy (Cz-C4q)alkyl;

- Q is hydrogen;'
- or else Q and R together form a 1,2-ethylene, 1,3-
propylene or 1,4-butylene group:;
- an® is the radical X4
le
X2 T’ =
X3
in which X3 , X2 and X3 , together with the nitrogen
atom to which they are bonded, form an azabicyclic or
azatricyclic system optionally substituted by a phenyl
Sr a b'e'nzfrl' group ; and
- 29 is a pharmaceutically acceptable anion.

The pharmaceutically acceptable anions are
those normally used to salify the gquaternary ammonium
ions of products for pharmaceutical use, preferably
chloride, bromide, iodide, hydrogensulfate, methane-
sulfonate, paratoluenesulfonate, acetate and benzene-
sulfonate ions.

In particular, in formula (1), Ar is a mono-,
di- or tri-cyclic aromatic or heterocaromatic group
which can carry one or more substituents and in which a
carbon atom of the aromatic carbocycle or aromatic

te

d



-46 - (9) 4-benzyl - 3- oxoqui nucl i di ne.
step (f) are mxed with 3.6 g of 10 %Pd/Cin 700 m of

met hanol and t he

m xture is stirred wunder hydrogen atnosphere at atumspheric

pressure. After absorption of 2.2 L of hydrogen, the c4g
off on Celite [err] and the solution is evaporated to gr
crystals are washed with ether and then dried. These cy
di ssol ved in the m ni rum anount of water 3 and the m xtud

by addition of 10N NaCH util all the am ne precipitateg.

filtered, rinsed with iced water and dried under vacuum

REPLACE! W’\f“ﬂ §L ere

'11'8'?3‘ he- *OFFYE

25?%92@&935 ohs

The anine is th
to give 19 3go

13- Yolond

LJ_LI-

D

the expected pLgugt Lo’ I8 hOLOLEL, potlce® 0 S M
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More particularly, the radical Ar can be a

phenyl group which may be unsubstituted or may option-
ally contain one or more substituents.

If Ar is a phenyl group, this can preferably be
mono- or di-substituted, especially in the 2,4~-position
but also for example in the 2,3-, 4,5-, 3,4- or 3,5-
position; it can also be trisubstituted, especially in
the 2,4,6-position but also for example in the 2,3,4-,
2,3,5-, 2,4,5~- or 3,4,5-position, tetrasubstituted, for
example in the 2,3,4,5-position, or pentasubstituted.
The substituents of the phenyl group can be: F; Cl; Br;
I; CN; OH; NH,; NH-CONH_; NO_; CONH,; CF,; C,-C, .-
alkyl, preferably C,-C,-alkyl, methyl or ethyl being
preferred, as well as, for example, n-propyl, isopro-
Pyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl

~ or n-pentyl, hexyl or n-hexyl, octyl or n-octyl, nonyl

or n-nonyl or decyl or n-decyl; alkenyl containing 2 to
10 carbon atoms, preferably 2-4 carbon atoms, for
example vinyl, allyl, prop-l-enyl, isopropenyl, butenyl
or but-l-en-i~, -2-, ~3- or -4-yl, but-2-en-1-yl, but-
2-en-2-yl, pentenyl, hexenyl or decenyl; alkynyl
containing 2 to 10 carbon atoms, preferably 2-4 carbon
atoms, for example ethynyl, prop-l-yn-1-yl, propargyl,
butynyl or but-2-yn-1-yl, pentynyl or decynyl: cyclo-
alkyl containing 3 to 8 carbon atoms, preferably 5 or 6
carbon atoms, cyclopentyl or cyclohexyl being prefer-
red, as well as, for example, cyclopropyl, cyclobutyl,
1-, 2- or 3-methylcyclopentyl, 1-, 2-, 3- or 4-methyl-
cyclohexyl, cycloheptyl or cyclooctyl; bicycloalkyl
containing 4 to 11 carbon atoms, preferably 7 carbon
atoms, exo- or endo-2-norbornyl being preferred, as
well as, for example, 2-isobornyl or 5-camphyl; hy-
droxyalkyl containing 1 to 5 carbon atoms, preferably
1-2 carbon atoms, hydroxymethyl and 1- or 2-hydroxy-

35.5 g of the conpound of

S50



(h  4-benzyl qui nuol i di ne. 16 g of the conpound obtained in step (Q)

are added to 6 g of hydrazine hydrate and 14 g of KOH i { b ke O
triethyleneglycol. The reaction mixture is refluxedjig ﬁf?“«‘ﬂr‘?i"-éqé‘ﬂrji-i
during 1 and a half hours. After distilling the water off{ the reaction

mxture is heated at 195[err]C during 3 hours, poured ihtp 23IJUK 192%d
water and extracted twice with ether. The gther phases prg pool ed, drigd
over MgS err] and evaporated to dryness. The forned so} i @ T35 0rssUtv iin
the m ni num anount of acetone and the mxture is riendered acid w th
chlorhydric ether until pH = 1. The fornmed precipitate is washed severa

times with etheethjl! ety @PrieTerrdaSsohseduell ddle Fo MERampla|Ntl-of
wat er, rendereﬂ Qa5| C ant LL‘QE > 1_3} adnd extracieg %WI e W‘i}% et hrer._ The
et her sol ution PE“HPFEBTBHE SO R AERYREABO ¥ bd S5 Y AROXMPLPR 15T ¢ he
expect ed conpoupdl,i D-hirérdryprop-a—yiii,t ¢ -agkdrdxykiut-31-4A] @y |[IGhydroxy-
pent-1-~yl; alkoxy containing 1 to 10 carbon atoms,
preferably 1-4 carbon atoms, isopropoxy or ethoxy beirng
preferred, as well as, for examplfz, n-propoxy, methoxy,
n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy,
hexyloxy, heptyloxy, octyloxy, nonyloxy or decyloxy:
alkoxyalkyl containing 2 to 10 carbon atoms, preferably
from 2 to 6 carbon atoms, for example alkoxymethyl or
alkoxyethyl, such as methoxymethyl or 1- or 2-methoxy-
ethyl, 1- or 2-n~-butoxyethyl or 1- or 2-n-octyloxy-
ethyl; alkoxyalkoxyalkyl containing up to 10 carbon
atoms, preferably from 4 to 7 carbon atoms, for example
alkoxyalkoxymethyl such as 2-methoxyethoxymethyl, 2-
ethoxyethoxymethyl or 2-isopropoxyethoxymethyl, or
alkoxyalkoxyethyl such as 2-(2-methoxyethoxy)ethyl or
2—~{2-ethoxyethoxy)ethyl; alkoxyalkoxy containing from 2
to 10 carbon atoms, preferably from 3 to 6 carbon
atoms, for example 2-methoxyethoxy, 2-ethoxyethoxy or
2-n-butoxyethoxy; alkenyloxy containing 2 to 10 carbon
atoms, preferably 2 to 4 carbon atoms, allyloxy being
preferred, as well as, for example, vinyloxy, propenyl-
oxy, isopropenyloxy, butenyloxy such as but-l-en-1-,
-2~-, =3- or -4-yloxy, but-2-en-l-yloxy or but-2-en-2-
yYloxy, pentenyloxy, hexenyloxy or decenyloxy:; alkenyl-
oxyalkyl having up to 10 carbon atoms, preferably 3-6
carbon atoms, for example allyloxymethyl; alkynyloxy
containing from 2 to 10 carbon atoms, preferably 2 to 4
carbon atoms, propargyloxy being preferred, as well as,
for example, ethynyloxy, prop—-li-yn-i-yloxy, butynyloxy
or but-2-yn~l-yloxy, pentynyloxy or decynyloxy; alky-
nyloxyalkyl containing from 3 to 10 carbon atoms,
preferably 3 to 6 carbon atoms, for example ethynyloxy-
methyl, propargyloxymethyl or 2-(but-2-yn-l-yloxy)-
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ethyl; cycloalkoxy containing 3 to 8 carbon atoms,
preferably 5 or 6 carbon atoms, cyclopentoxy or cyclo-
hexyloxy being preferred, as well as, for example,
cyclopropoxy, cyclobutoxy, 1-, 2- or 3-methylcyclopent-
oxy, i-, 2-, 3—- or 4-methylcyclohexyloxy, cycloheptyl-
oxy or cyclooctyloxy; alkylthio cqntaining from 1 to 10
carbon atoms, preferably 1 to 4 carbon atoms, methyl-
thio or ethylthio being preferred, as well as, for
example, n-propylthio, isopropylthio, n-butylthio,
isobutylthio, sec-butylthio, tert-butylthio, pentyl-
thio, hexylthio, octylthio, nonylthio or decylthio;
alkylthioalkyl containing from 2 to 10 carbon atoms,
preferably 2 to 6 carbon atoms, for example methylthio-
methyl, 2-methylthioethyl or 2-n-butylthiocethyl; acyl-
amino, namely alkanoylamino containing from 1 to 7
carbon atoms, preferably 1 to 4 carbon atoms, formyl-
amino and acetylamino being preferred, as well as
propionylamino, butyrylamino, iscobutyrylamino, valeryl-
amino, caproylamino or heptanoylamino, or aroylamino or
benzylamino; acylaminoalkyl, preferably alkanoylamino-
alkyl containing from 2 to 8 carbon atoms, preferably 3
to 6 carbon atoms, such as formylaminoethyl, acetyl-
aminoethyl, propionylaminoethyl, n-butyrylaminoethyl,
formylaminopropyl, acetylaminopropyl, propionylamino-
propyl, formylaminobutyl or acetylaminobutyl, as well
as propionylaminobutyl or butyrylaminobutyl; acyloxy
containing from 1 to 6 carbon atoms, preferably 2 to 4
carbon atoms, acetoxy, propionyloxy or butyryloxy being
preferred, as well as, for example, formyloxy, valeryl-
oxy or caproyloxy; alkoxycarbonyl containing from 2 to
5 carbon atoms, preferably 2 or 3 carbon atoms, meth-
oxycarbonyl and ethoxycarbonyl being preferred, as well
as, for example, n-propoxycarbonyl, isopropoxycarbonyl,
n-butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl
or tert-butoxycarbonyl; cycloalkoxycarbonyl containing



[err]

to T. Perrine,
N-[ 2- (3, 4-di chl orophenyl ) - 4- met hane-
sul f onyl oxybutyl ] - N-net hyl - (3-i sopr opoxyphenyl ) car box- ap Hep {]g
according to EP-A-0 428 434, are dis- solved in 5 m of pcetonitr
reaction mxture is refluxed for 4 hours ang then concentr-at—ed—und-e&-_.ﬁ
vacuum The residue is taken up in CHerr]CTJerr] and then washed

successively with a 2 N solution of HJ and a

0.75 g of 4-phenyl qui nuclidine, syntl o) gc
J. Org. Chem, 1957, 22, 1484- 1489, and Lgpﬁrﬁf MENT SHERT
N
Il

from 4 to 8 carbon atoms, preferably 6 or 7 carbon
atoms, cyclopentoxycarbonyl and cyclohexyloxycarbonyl
being preferred, as well as cyclopropoxycarbonyl,
cyclobutoxycarbonyl or cycloheptyloxycarbonyl; alkyl-
aminocarbonylamino containing from 2 to 4 carbon atoms,
such as methylaminocarbonylamino, ethylaminocarbonyl-
amino or propylaminocarbonylamino; dialkylaminocar-
bonylamino containing from 3 to .7 carbon atoms, pre-
ferably 3 to 5 carbon atoms, dimethylaminocarbonylamino
being preferred, as well as di-n-propylaminocarbonyl-
amino or diisopropylaminocarbonylamino; (pyrrolidin-1-
yl)carbonylamino; cycloalkylaminocarbonylamino con-
taining from 4 to 8 carbon atoms, preferably 6 or 7
carbon atoms, cyclopentylaminocarbonylamino and cyclo-
hexylaminocarbonylamino being preferred, as well as
cyclopropylaminocarbonylamino, cyclobutylaminocarbonyl-
amino or cycloheptylaminocarbonylamino; alkylamino-
carbonylaminoalkyl containing from 3 to 9 carbon atoms,
preferably 4 to 7 carbon atoms, 'methylaminocarbonyl-
aminoethyl, ethylaminocarbonylaminoethyl, ethylamino-
carbonylaminopropyl and ethylaminocarbonylaminobutyl
being preferred, as well as, for example, methylamino-
carbonylaminomethyl, n-propylaminocarbonylaminobutyl
and n-~butylaminocarbonylaminobutyl; dialkylaminocarbo-
nylaminoalkyl containing from 4 to 11 carbon atoms, for
example dimethylaminocarbonylaminomethyl, diethylamino-
carbonylaminoethyl, diethylaminocarbonylaminopropyl and
diethylaminocarbonylaminobutyl ; (pyrrolidin-i-yl)carbo-
nylaminoethyl; (piperidin-1i-yl)carbonylaminoethyl:;
cycloalkylaminocarbonylaminoalkyl containing from 5 to
12 carbon atoms, preferably 8 to 11 carbon atoms,
cyclopentylaminocarbonylaminoethyl, cyclopentylanino-
carbonylaminopropyl, cyclopentylaminocarbonylamrino—~
butyl, cyclohexylaminocarbonylaminoethyl, cyclohexyl-
aminocarbonylaminopropyl and cyclohexylaminocarbonyl-



| sopropoxyphenyl acetyl am no) butyl ] 4- phenyl - 1- azoni a- bi cycl o[
chloride (conpound 1). Mp. = 98- 100[err]C. EXAMPLE 2

7

aminobutyl being preferred, as well as, for example,
cyclopropylaminocarbonylaminoethyl or cycloheptyl-
aminocarbonylaminoethyl; alkoxycarbonylaminoalkyl con-
taining from 3 to 12 carbon atoms, preferably 4 to 9
T carbon atoms, methoxycarbonylaminoethyl, ethoxycarbo-
nylaminoethyl, n-propoxycarbonylaminoethyl, isopropoxy-
carbonylaminoethyl, n—butoxycarbohylaminoethyl, isobut-
oxycarbonylaminoethyl, sec-butoxycarbonylamincethyl,
tert-butoxycarbonylaminoethyl, ethoxycarbonylamino-
propyl, n-butoxycarbonylaminopropyl, ethoxycarbonyl-
aminobutyl and n-butoxycarbonylaminobutyl being prefer-
red, as well as, for example, n~propoxycarbonylamino-
propyl, n-propoxycarbonylaminobutyl or isopropoxycarbo-
nylaminobutyl; cycloalkoxycarbonylaminoalkyl containing
from 5 to 12 carbon atoms, preferably 8 to 11 carbon
atoms, cyclopentoxycarbonylaminoethyl, c¢yclopentoxy-
carbonylaminopropyl, cyclopentoxycarbonylaminobutyl,
cyclohexyloxycarbonylaminoethyl, cyclohexyloxycarbonyl-
aminopropyl and cyclohexyloxycarbonylaminobutyl being
preferred, as well as, for example, cyclopropoxycarbo-
nylaminomethyl or cycloheptyloxycarbonylaminoethyl;
carbamoylalkyl containing from 2 to $ carbon atoms,
preferably 2 carbon atoms, carbamoylmethyl being pre-
ferred, as well as carbamoylethyl, carbamoylpropyl or
carbamoylbutyl; alkylaminocarbonylalkyl containing from
3 to 9 carbon atoms, preferably 3 to 6 carbon atoms,
methylaminocarbonylethyl, ethylaminocarbonylmethyl, n-
propylaminocarbonylmethyl, isopropylaminocarbonyl-
methyl, n-butylaminocarbonylmethyl, isobutylaminocarbo-
nylmethyl, sec-butylaminocarbonylmethyl and tert-butyl-
aminocarbonylmethyl being preferred, as well as, for
example, ethylaminocarbonylethyl, ethylaminocarbonyl-~
propyl, ethylaminocarbonylbutyl, propylaminocarbonyl-~
butyl or n-butylaminocarbonylbutyl; dialkylaminocarbo-~
nylalkyl containing from 4 to 11 carbon atoms, prefer-



- 48 - The optically pure derivative (-)-1-[3-(3
di chl or ophenyl ) - 4- (N- et hyl - 3-i sopr opoxyphenyl acet yl - o
am no) butyl ] - 4-phenyl -1 -azoni abi cycl o[ 2. 2. 2] oct ane chl ori §EP ME%@J% 1]
m p. 97-99[err]C, is obtained by follow ng the procedujefof Exarrp e :
usi ng the opti- cally pure derivative (-)-N[2-(3,4-dichfo 03 UN)‘IQ% g'
met hanesul f onyl oxybutyl | - N- et hyl - ( 3-i saprgopoxyphenyl ) - boxam de !
prepared according to EP-A-0 428 434, as

ably 4 to 8 carbon atoms, dimethylaminocarbonylmethyl,
diethylaminocarbonylmethyl and di-n~propylaminocarbo-
nylmethyl being preferred, as well as, for exanmple,
diethylaminocarbonylethyl, diethylaminocarbonylpropyl
or diethylaminocarbonylbutyl; (pyrrolidin-i-yl)carbo-
nylmethyl; (piperidin-l-yl)carbonylmethyl; (piperidin-
l1-yl)carbonylethyl; cyc 1oalkylaminocarbony1a1kyl con-
taining from 5 to 12 carbon atoms, preferably 7 or 8
carbon atols, cyclopentylaminocarbonylmethyl and cyclo-
hexylaminocarbonylmethyl being preferred, as well as,
for example, cyclopropylaminocarbonylmethyl, cyclo-
butylaminocarbonylmethyl, cycloheptylaminocarbonyl-
methyl, cyclohexylaminocarbonylethyl, cyclohexylamino-
carbonylpropyl or cyclohexylaminocarbonylbutyl; alkyl-
aminocarbonylalkoxy containing from 3 to 10 carbon
atoms, preferably 3 to 5 carbon atoms, methylaminocar-
bonylmethoxy being preferred, as well as, for example,
methylaminocarbonylethoxy or methylaminocarbonylpro-
poxy; dialkylaminocarbonylalkoxy containing from 4 to
10 carbon atoms, preferably 4 to 7 carbon atoms, such
as dimethylaminocarbonylmethoxy or diethylaminocar-
bonylethoxy; (piperidin-l-yl Ycarbonylmethoxy: and
cycloalkylaminocarbonylalkoxy containing from 5 to 11
carbon atoms, preferably 7 or 8 carbon atoms, such as
cyclopentylaminocarbonylrethoxy or cyclohexylamino-
carbonylmethoxy.

The radical Ar can also be a bicyclic aromatic
group such as 1~ or 2-naphthyl or 1-, 2-, 3-, 4~, 5-,
6- or 7-indenyl, in which one or more bonds can be
hydrogenated, it being possible for said groups to be
unsubstituted or optionally to contain one or more
substituents such as: a halogen, more particularly a
fluorine atom, and alkyl, phenyl, cyano, hydroxyalkyl,
hydroxy, C,-C,-alkoxy, oxo, alkylcarbonylamino, alkoxy-
carbonyl and thioalkyl groups in which the alkyls are



the starting material . [err] = -47.2[err] (c =1, in CHerr] OH
EXAMPLE 3 [err] 1-[3-(3,

4-Di chl or ophenyl ) - 4- (N- et hyl - 3-i so-

pr opoxyphenyl acet yl am no) butyl ] - 1- azoni abi cycl o[ 2. 2. 2] -

9

P

3 LHLNT _SHEET

C; C4 .

The radical Ar can also be a pyridyl, thia-
diazolyl, indolyl, indazolyl, imidazolyl, benzimidazo-
lyl, quinolyl, benzotriazolyl, benzofuranyl, benzo-
thienyl, benzothiazolyl, benzisothiazolyl, isoquinolyl,
benzoxazolyl, benzoxazinyl, benzodioxinyl, isoxazolyl,
benzopyranyl, thiazolyl, thienyl, furyl, pyranyl, chro-
menyl, isobenzofuranyl, pyrrolyl, pyrazolyl, pyrazinyl,
pyrimidinyl, pyridazinyl, indolizinyl, phthalazinyl,
quinazolinyl, acridinyl, isothiazolyl, isochromanyl or
bhromanyl group in which one or more double bonds can
be hydrogenated, it being possible for said groups to
be unsubstituted or optionally to contain one or more
substituents such as: alkyl, phenyl, . cyano, hydroxy-

- alkyl, hydroxy, alkylcarbonylamino, alkoxycarbonyl and
thiocalkyl groups in which the alkyls are C1-C4.

Advantageously, the radical Ar is a phenyl
which is unsubstituted or mono- or .poly-substituted by
a halogen atom, more particularly a chlorine or fluo-

. rine atom, a trifluoromethyl, a C3-C4-alkyl, a hydroxy
or a C;-C4-alkoxy, & naphthyl which is unsubstituted or
mono- or poly-substituted by a halogen, a trifluoro-
methyl, a C;-C4-alkyl, a hydroxy or a C;-C4 -alkoxy, a
pyridyl, a thienyl, an indolyl, a quinolyl, a benzo-
thienyl or an imidazolyl.

The particularly preferred compounds are those
of formula (I) in which Ar is a phenyl group substi-
tuted by an isopropoxy group, advantageously in the 3-
position.

In formula (I), T is preferably a methylene
group.

The substituents R and Q are preferably
respectively, methyl and hydrogen; 2-methoxyethyl and
hydrogen; 2-acetoxyethyl and hydrogen; or R and Q form
together a 1,3-propylene group.



octane chloride (conpound 3), mp. = 68-70[err]C, is obtained by follow ng

EQ;NPEEozedure [gIr]Exanple 1 using quinuclidine as kﬁﬁLAEE%ﬁﬁﬁySﬁgET

4%
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The substituent Ar’' is preferably a phenyl
group advantageously substituted by two chlorine atoms,
more particularly in the 3~ and 4-positions.

The radical represented by aAm® preferably
contains from 5 to 9 carbon atoms in the azabicyclic or
azatricyclic system.

The radical

represented by the substituent Am® in formula (I) is

preferably the residue of an azabicyclic or azatri-

cyclic system selected from:

{(a) l1-azoniabicyclo[2.2.0]hexane

(b) 1-azoniabicyclo[3.1l.0]lhexane

(c) 1-azoniabicyclo[2.2.1]lheptane

{(d) 1-azoniabicyclo[2.2.2]octane

(e} l-azoniabicyclo{3.2.1]octane

(f) i-azoniabicyclof[3.2.2]nonane

(g) 1-azoniabicyclo[3.3.1)nonane

(h) hexahydro-iH-pyrrolizinium-4

(i) octahydroindolizinium-4

(j) octahydro-2H-quinolizinium-5

(k) l-azoniatricyclo[3.3.1.12.7]decane

(1) 4-phenyl-1-azoniabicyclo[2,2.2]octane,

the groups (d) and (1) being particularly preferred.
Particularly preferred quaternary basic amides

according to the present invention are those of formula

(I) in which simultaneously:

- Ar is a 3-isopropoxyphenyl group:;

-~ T is a methylene group:;



- 49- 2.25 g of 4-phenyl quinuclidine and 3.17 ¢ , -
prepared accordi ng to PREPARATION VII (b) are dissolved i t'%f. i ?YJI‘V‘T
acetonitrile and the reaction mixture is refluxed for 10 jhqurs. TH&™ Tn"xt-ur
is con- centrated under vacuumand the residue is taken Up |i r23 JUN 1998
CH err]d[err] and washed successively wittha 3 N solutignjof HC

- R and Q are respectively methyl and hydrogen; 2-
acetoxyethyl and hydrogen; or R and Q form together a
1,3-propylene group;

- Ar' is 3,4-dichlorophenyl;

- an® is a radical (d) or (1) as defined above; and

- a8 is a pharmaceutically acceptable anion, preferably

chloride, methanesulfonate or benzenesulfonate.

These prodtfcts, of the formula

JO U
[ @ .
(1)

in which iPr is isopropyl, R' and Q' are respectively
methyl and hydrogen; 2-acetoxyethyl and hydrogen; or R’
and Q' form together a 1,3-propylene group, R" is
hydrogen or a phenyl group and A© is as defined above,
especially the methanesulfonate or chloride ion, are
potent substance P antagonists.

The compounds of formula (I') in which R' and
Q' together form a 1,3-propylene group are extremely
potent and show a greater affinity for the neurokinin-1 '
receptor than does substance P itself. They therefore
constitute the preferred feature of the present inven-
tion. '

Among these compounds, those of formula (I"):

C/

a



and then a saturated solution of NaC. The organic phase is dried over

MmSd err],

filtered and concentrated under vacuum The r
from an acetone/ether m xture to gl ve 2.8 g of opticall

RBRLACT 77

rr

3- yI ] et hyl] 4- phenyl 1- azoni abi cycl 0[2 2. 2] octane chl or i| dé ﬁ%ﬁm@

Mp. = 132[err]C [err] = +16.3[#r] (c=1;, CH

[err]

in which Ae is a pharmaceutically acceptable anion,
especially methanesulfonate, chloride and benzene-
sulfonate, are the most valuable.

According to another feature, the present
invention relates to a method of preparing the com-
pounds of formula (1) above, which comprises treating a
derivative of the formula

s

R Q
| |
Ax-~T-CO-N-CHy-C-CHy-CHy-0-Y (1)
{
Ar'

in which Y is any removable group, preferably a
methanesulfonyl or benzenesulfonyl group with a cyclic
tertiary amine of the formula

X
|

x2 - N {II1)
|

X3

in which X3, X, and X3, together with the nifrbgén atom

to which they are bonded, form an azabicyclic or
azatricyclic system optiénally substituted by a phenyl
or a benzyl group, in an organic solvent, at a
temperature between room temperature and 120°C, and
isolating the resulting product, or else, if
appropriate, exchanging the methanesulfonate anion of
the resulting quaternary salt with another
pharmaceutically acceptable anion.

The organic solvent used is preferably a polar
aprotic solvent, for example acetonitrile, N, N-di-
methylformamide or N,N-dimethylphenylacetamide, but it
is also possible to use an ether, for example tetra-



2.65 g of 4-phenyl quinuclidine and 8.3 g of the benzenesul fonate prepared
according to PREPARATION VII (c) are dissolved in 40 mM of acetonitrile and

REPLAdd e R

Caci o et

n
okl d
| BRI R

the reaction mxture is refluxed for 6 hours. The m xtu
under vacuum and the residue is taken up in CHerr]d|[e
successively with a 1% aqueous sol ution of benzenesul f dni
wth water. The organic phase is dried oyger NaJerr] SO err
concentrat ed under vacuum The residue pigci pitates frdgm
give 8 g of optically pure (+)-1-[2-[3-[3, 4-

to

hydrofuran, dioxane or methyl t-butyl ether, or a
ketone, for example methyl ethyl ketone, acetonitrile
being particularly preferred.

In the temperature range indicated above, the
preferred temperature is 70-90°C. If acetonitrile is
used as the solvent, the reaction is advantageously
carried out at the reflux point of the reaction mix-
ture. i

The product obtained in this way is isolated by
the usual techniques, for example by concentration of
fhe solvents, then washing of the residue with-water
and then purification by the conventional techniques,
for example by chromatography or recrystallization.

The methanesulfonate anion resulting from the
reaction between the tertiary amine of formula (III)
and the methanesulfonyloxy derivative of formula (II)
can be exchanged, in situ or after isolation of the
:compound (1) in which 2°© is the methanesulfonate ion,
with another anion A9 by the conventional methods, for
example by exchange in a solution such as a solution of
hydrochloric acid in the case where A© is a chloride
anion, or by exchange of the anion with another anion
by elution of the compound (I) on an ion exchange
resin, for example Amberlite IRE\.SS® or Duolite 5375®.

The derivatives of formula (II) used as
starting compounds for the method of the present
invention can be prepared according to Scheme 1 below,
where, in the formulae indicated:

for Route A

Q =H; R=H, C,-C_~-alkyl

for Route B

R+Q=-(CH_) -, wheren=2, 3, 4




di chl orophenyl ) -1-[(3-i sopropoxyphenyl)acetyl ] pi peri di_n-

3-yl]ethyl]-4-

(conpound 5).

T3
—

phenyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane beng SAME P RTeCHER
Mp. = 195.5[err]C [err] = +12 %EE}@E‘:—?LW@&-)‘

2 3 JUN 1998
14

In Scheme 1, the reactions in the various steps
are shown in a representative way so as to indicate the
type of said reactions without giving the means em-
ployed, which are known.

Thus, for example, in Route A, step 2, and in
Route B, step &, "Hy" means that the starting nitrile
is subjected to reduction, for example to catalytic
hydrogenation (Raney Ni in ethanol, in the presence of
ammonia, to give the primary amine IV}).

In the same step 2 of Route A, the term "alky-

‘lation" means that, after reduction, the primary  amine

is subjected to an alkylation reaction which is either
direct with an alkyl halide or sulfate, or indirect by

means of acylation and reduction of the carbonyl group. -
Thus, for example, reaction of the primary amine (IV)
with ethyl chloroformate and reduction of the ethoxy-
carbonyl group gives the ﬁroduct of formula (IV) in
which R is methyl, as described in EP-0 428 434 and EP-
0 474 561. The compound of formula (IV) in which R is
C2-C4-alkyl is prepared by replacing the ethyl chloro-
formate with the chloride (or other functional deriva-
tive) of a Cy-Cyg-alkanoic acid and by reducing the
carbonyl group of the resulting N-acylated derivative.
Replacing ethyl chloroformate with ethyl ethyloxalyle,
ethyl hemimalonate or ethyl hemisuccinate, for example,
gives the corresponding N-acyl derivatives. The
carbonyl groups are then reduced according to the
conventional methods to obtain the W-hydroxy(Cy~-
C4)alkyl derivatives which are O-acylated or O-
alkylated in order to obtain the ®W-alkanoyloxyalkyl
derivatives or the (-alkoxyalkyl derivatives of
formula IV in which R is ®-(Cy-C4ql)alkanoyloxy(Cop-
Cgl)alkyl or wW-{Cj;-C4)alkoxy(Cz-C4qlalkyl. Likewise,
replacing alkyl chloroformates with the chloride of an
W-(C1-C4) alkoxy(C2-C4)alkanoic acid, followed by
reduction as described above, directly gives the ®-



Conpounds 6 to 12 described in TABLES | and Il below are _prepared. by
follow ng EXAMPLES 1 to 5. - SJREPLACEMENT SHEET
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alkoxyalkyl derivatives of formula IV in which R is ®-
(C1-C4)alkoxy(Cy-Cy4)alkyl.

Ethyl chloroformate may be replaced by di-t-
butylcarbonate (Boc-0-Boc) in order to prepare the
compound of formula IV (R = methyl).

Also, for example, in step 4 of Route A, "H*"
means that the tetrahydropyranyloxy group is subjected

to acid hydrolysis under the conditions well known in
the literature.



[err]

Route A SCHEME 1

REPLACEMENT SHEET

L2373'UN 1998
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Route B

O—ocaz-cnz-nr + Ar'-CH,-CN
0

li

ROt
@)

1 H,
2) Alkylation
if appropriate

R

[
Oo.caz-cxz-cl:n-cnz-ua
o

Ar' aw)

HO-CO-T-Ar
3

——

R

| l
O—o-cxz-cnz-cl:n-caz-u-co-r-u
)

Arl

Jo
5

R

Ho-cnz-cxz-f -CH,-N-CO-T-Ar

| 11Y$

Y-O-CHrCHz-(!: ~CH,-N-CO-T-Ar

CH-CN

Br-(CHy)pyCO,Et  where n = 1 2 or!
\;n
3

(CH,)-CO,Et

I
OO-CHZ-CHz-(!:-CN
0 Ar
g

' (CH s
Q O-CHrCRg /\Z/\N/(:‘

1 l LiAlH,
(CHpan /"
~ 2 H

0-CH,-CH
Q 2 2.? \/N‘H

‘gzﬁﬁi;k o
2)

n"'

(where Q and R are 2s

vi defined for (I})

(D
(with Y = removable group)
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The meaning of the substituent Ar depends on
the choice of acid HO-CO-T-Ar used in steps 3 and 8§ in
the form of one of its functional derivatives. All
these acids are well known in the literature, readily
prepared according to the literature or commercially
available.

The meaning of the subsﬁituent Ar' depends on
the choice of nitrile Ar'-CH_-CN, which, on reaction
with 2-tetrahydropyranyloxy-l-bromoethane, hydrogena~
tion of the resulting product and N-alkylation if
appropriate (step 2), gives the amine. '

Route A of Scheme 1 in which R = H, alkyl and
Q = H is described in the literature and in patent
applications EP-A-0 428 434 and EP-A-0 474 S61.

Route B of Scheme 1 involves a series of reac-
tions well known to those skilled in the art, such as
the alkylation of a nitrile with a brominated deriva-
tive in the presence of lithium diisopropylamide (LDA)
{step 5), followed by reduction of the nitrile in the
presence of a catalyst to give the corresponding amine
after reduction of the intermediate amide (step 2)
obtained during the cyclization (step 6), for exanmple
according to A.V. El'tsov et al., Biol. Soedin., Akad.
Nauk SSSR, 1965, 109-12 (CA, 1965, 63, 16299).

In both the routes of Scheme 1, the reaction
conditions of certain steps are the same. Thus the
reduction of step 2 (Route A) and step 6 (Route B) is
carried out under the same conditions. Likewise, step
2 (Route B) and the reduction of the N-acylated deri-
vative or the ethoxycarbonyl in the indirect alkylation
reaction of step 2 (Route B) take place under the same
conditions. Finally, the acylation in step 3 (Route A)

and step 8 (Route B) is carried out under the same con-
ditions. '




* The rotary powers, [err], were neasured at 20[err]C, c=1 in CHerr]CH

-
AN
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The method of preparing the compounds (I)
according to the invention consists 1in reacting the
derivative (II), prepared by reacting the alcochol (1IV)
with a YCl derivative, for example mesyl chloride or
benzenesulfonyl chloride (step 3), with a tertiary
amine of formula (III)} in accordance with Scheme 2

below.
) SCHEME 2
. 0 "
Y -0-CH,-CH,-C-CH,N- ¢0-T-Ar an

Ar' Tl

x -

2 ?’ am
X3
4]

Resclution of the racemic mixtures (I) makes it
possible to isolate the enantiomers (I*), which also
form part of the invention.

It is preferable, however, to resolve the race-
mates at the stage of the intermediate amino alcohols,
which are capable of giving salts with optically active
acids. The amino alcohols correspond to the compounds
(IV) and (V) obtained according to step 2 (Route A) and
according to step Z (Route B) of Scheme 1 after depro-
tection of the compounds by hydrdlysis in an acid

medium:
y H
| (CHy)
OO'C“z'CHz ~t|:H-CH2-NH and O o-caz-cxz.? /\/ \NL-HH
O
Ar* aw 0 A

w



-52 -

[err]
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in which Ar’' and R are as defined for (I) and m is 1, 2
or 3.

The enantiomers are then separated by conven-
tional methods such as crystallization or chiral pre-
parative high pressure chromatography.

The preparation of the optically pure compounds
is illustrated in Scheme 3 below , where "#" means that
the carbon atom identified by this symbol has the
defined configuration (+) or (-).

In Scheme 3, the 1last step is indicated as
being performed with the free acid, but it can be
carried out with a functional derivative thereof, which
could attack the molecule on both the hydroxy group and
the amino group. In this case, it is desirable to
protect the hydroxy group again, for example with
dihydropyran to form the tetrahydropyranyl ether.

The preparation of the compounds (VI*) accor-
ding to Scheme 3 in which R is hydrogen or a C,-C,-
alkyl group and Q is hydrogen is described in EP-A-
0 428 434 and EP-A-0 474 561.




53- 8,2 g of ethyloxalyl chloride are added dropw se to

sol ution of 19 g of 2- (2-tetrahydro-

a

pyranyl oxyet hyl) -3, 4-di chl orobenzeneet hanani ne (obtai ned pccordi-Rg-to

PREPARATION (1) - Step (b)) and of 7 g of triethyl anine. T’EE?M@\;OH

m xture is stirred for one hour at roop.tenperature and copc
vacuum The residue is taken up in eth ether and i s succes

5 [

‘I‘m

IR

rrrrra:t‘@d under%

1

with water, dried over Na2SO4 and concentrated under vacuuin { The re5| due |s
chromat ographed on silica gel using CHerr]d[err]/CH err] QHLLLOO L pfa)- -k
t he
SCHEME 3
]
(CHy)),, H
QO-CH2~CH2-(":H-CH2-NH O.-o-caz-cnz-clz/ "\/_H
aw)
. H* W)
[
HO'CH2'CH2-IC-CH2-NH
Arl
vm
separation of the emantiomers
i
Ho-cxz-cnz-?!cnz.m
Arl .
(viry
l HO-CO-T-Ar
vI*)

The optically pure compounds of formula (VI*)
in which Q and R are bonded together to form 1,2-
ethylene, 1,3-propylene or 1,4-butylene are prepared in
the same manner.

In particular, the compound (VII*) obtained
after separation of the enantiomers of (VII) is coupled
with an acid of the formula Ar-T-COOH, in the presence
of a coupling agent, by the usual methods. As indi-
cated above, it is possible to use a functional deriva-
tive of this acid, such as the acid itself approp-~
riately activated by cyclohexylcarbodiimide or by
benzotriazolyl-N-oxytrisdimethylaminophosphonium hexa-
fluorophosphate (BOP), for example, or else one of the




el uent to give 16 g of N- et hyl oxal yl - 2- ( 2-
t et rahydr opyr anyl oxyet hyl ) - 3, 4-di chl or obenzeneet hanam ne. Step 2 16
g of the product obtained above are dissolved in 40 M of THE_and_added

dropwi se to a suspension of 1.7 g of LiAlHerr] in 5 m of @_@E”erﬂ{:”
The reaction mxture is refluxed for 4 hours, cool ed, hydrol yz“

and concentrated under vacuum The residue pg chromat ogr aphed w;h el
using CHerr]dJ[err]/CHerr]OHd (100/5 v/v) as the eluent 23

g of N-(2-hydroxyethyl)-2-(2-

—

t etrahydr opyranyl oxyet hyl) - 3, 4- di chl or obenzeneet hanam ne under the form of
an oil. Step 3 3.55 g of BOP are added at O[err]Cto
2.4 g of the profunttporpdr efienboaeivésl vchiﬁhtrrieﬁch'y' wiah namands]. 3f@r of
3-i sopropoxyphe C i d ?1 of rrld he r ctlon
mxture is sti rr%%glﬁgiéongelﬁhoﬁér‘ﬂ%@gf) Btr1e %““T’ t*@etﬁyéﬁ%%%% cid

concentrat ed undehloride or an activated ester such as the paranitro-

phenyl ester.
The resulting compound of the formula

Q R
g l I
HO-CH-CH5~C*-CHy~-N-CO-T-Ar (VI*)
I
Ar'

is then reacted with a YCl derivative according to step
9 of Scheme 1 to give the optically pure derivative
(11).

The products of formula (X) in which T is a
hydroxymethylene, C;-C4-alkoxymethylene or Cz2-Cg~-
alkylidene group possess two centers of asymmetry. In
this case, the diastereoisomers and the pure isomers
can be prepared by reacting the optically pure amino
alcohol and either the optically pure or the racemic
acid HO-CO-T-Ar; in the latter case, the diastereo-
isomers can be separated for example by chromatography.

The reaction with the tertiary amine (III)
makes it possible to prepare the product (I) according
to the invention in optically pure form.

The amines of formula (I1I) are those described
in the literature. ]

Among these amines, those which are preferred
contain from 5 to 9 carbon atoms in the ring system and
a nitrogen atom, examples being cited below:

(a') 1l-azabicyclo[2.2.0]hexane prepared according to
C.A. Grob et al., Helv. Chim. Acta, 1964, (47), 8,
2145-55.




vacuum taken up in AcOET, washed with water, dried over Na2SO4 and

concentrated under vacuum The residue is chromatographed on silica gel
using CHerr]C [err]/CHerr]OH (100/3 v/v) as the el uentipter grye2/20g-0F
N- ( 2- hydr oxyet hyl )- N- (3-i sopropoxyphenyl acet yl ) - 2- ( 2-tetﬁr= YD iRy X )
ethyl) -3, 4-dichl orobenzeneet hanam ne under the form of

oi
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(b") l-azabicyclo{3.1.0]hexane ptepared according to
A.L. Logothetis, J. Am. Chem. Soc., 1965, (87), 4, 749-

754.
)

{c') l1-azabicyclo{2.2.1]heptane prepared according to
Gassman et al., J. Am. Chen. Soc., 1968, (90), 5, 1355~

. -

(d’} 1-azabicyclo{2.2.2]}octane or quinuclidine.

N

(e¢') l-azabicyclo[3.2.1]octane prepared according to B.
Thill et al., J. org. Chem., 1968, (33), 12, 4376-80.

&

(f') 1-azabicyclo[3.2.2]nonane prepared according to C.
Ruggles et al., J. am. Chem. Soc., 1988, (110}, 17,

5692-8.
&



-54- Step 4 0.41 g of acetyl chloride is add

—h

AT

2.2 g of the product obtained above in 10 m of CHerr] @
presence of 0.56 g of triethylamine in CHerr]JC [err]. [h
is stirred for one hour and is then successively concentr
vacuum washed with ethyl ether, wth water, drie
Na[err] SO err] and concentrated under vacuumto give 2ig

i 1

d  over
I\

acet oxyet hyl ) - N-(3-i sopropoxyphenyl acetyg)-2-(2- tetrahydro

pyr anyl oxyet hyl ) - 3, 4-di chl or obenzeneet hanam ne under the formof an oil.

Step 5

(¢') 1-azabicyclo(3.3.1]nonane prepared according to S.
Miyano et al., J. Chem. Soc., Perkin Trans. 1, 1988, 5,

1057~-63.
(:ifii]

(h') hexahydro-1H-pyrrolizine-4 prepared according to

P. Edwards et al., Tetrahedron Letters, 1984, (25), 9,

(0

(i') octahydroindolizine-4 prepared according to J.
Chastanet et al., J. Org. Chem., 1985, (50), 16, 2910~

14.
(I

(3') octahydro-2H-quinolizine-5 prepared according to
P. Edwards et al., Tetrahedron Letters, 1984, (25), 9,

939-42.
QO

(k') l-azatricyclo[3.3.1.13.7]decane or l-azaadamantane
prepared according to Y. Bubnov et al., J. Organomet.
Chem., 1991, 412, (1-2), 1-8.



2 g of the oil obtained above are dissolved in 20 ml of nethanol saturated
with HO and the mxture is stirred for one hour at roomtel EP thre-
reaction mxture is concentrated under vacuum the residue E@%'{Jpn BIRT
AcCET, washed with water, dried over Na[err]SQ err] and chrpnht ograp'hed“dﬁ 1
silica gel using CHerr]CJ[err]/CHerr]OH (100/3 v/v) as thg gl Q@gqugg}vej
1.2 g of N-(2- acetoxyethyl)-N (3-isopropoxyphenyl acetyl)-2
hydr oxyet hyl - 3, 4- di chl or obenzeneet hanam ne4under the form o
0.5 g of the product prepared above is dissolved in 10 m | of
CHerr]C[err] in the presence of 0.11 g of triethylamne. 0.125 g of
mesyl chloride is added and the reaction mxture is stirred for 30 m nutes
at roomtenperature. The reaction m xture is concentrated under vacuum and
then the residue is successively taken up M¥ACCET, washed wth water,
dried over NaJerr]S(Jerr] and

(1') 4-pheny1-1-azabicyclo{2.2.2]qctane or 4-phenyl-
quinuclidine prepared according to T. Perrine, J. Org.
Chen., 1957,.22, 1484-1489.

Oaw,

The compounds of formula (I) above also include
those in which one or more hydrogen or carbon atoms
have been replaced with their radioactive isotope, for
example tritium or carbon-14. Such labeled compounds
are useful in research, metabolic or pharmacokinetic
work and in biochemical tests as receptor ligands.

The compounds according to the invention were
subjected to biochemical tests.

The compounds (I) showed antagonistic proper-
ties towards the binding of substance P in tests per-
formed on rat cortex membranes and IM9 lymphoblastic
cells according to M.A. Cascieri et al., J. Biol.
Chenm., 1983, 258, 5158-5164, and D.D. Paya et al., J.
Immunol., 1984, 133, 3260-3265.

Among the compounds tested, (+)-1-[2-[3-(3,4-
dichlorophenyl)-1-[ (3-isopropoxyphenyl)acetyl ]piperi-
din-3-yl]ethyl]-4-phenyl-1-azoniabicyclo[2.2.2]octane
chloride (compound 4) proved to be a potent antagonist
of the NK1 receptor of substance P: it inhibits the
binding of substance P to its receptor with an inhibi-
tion constant (Ki) of 10-20 pM in the various bio-
chemical tests performed.




concentrated under vacuum to give 0.5 g of N (2- —
acetoxyethyl) N- ( 3-i sopropoxyphenyl acetyl) -2-nesyl oxy- RPP{Q{}}& ;
et hyl - 3, 4-di chl or obenzeneet hanam ne under the form of an qi
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In particular, the compounds of the present
invention are active principles of pharmaceutical com-
positions, whose toxicity is compatible with their use
as drugs.

The compounds of formula (I) above can be used
in daily doses of 0.01 to 100 mg per kilogram of body
weight of the mammal to be treated, preferably in daily
doses of 0.1 to 50 mg/kg. In humans, the dose can pre-
ferably vary from 0.5 to 4000 mg per day, more parti-
cularly from 2.5 to 1000 mg per day, depending on the
age of the subject to be treated or the type of treat-
ment: prophylactic or curative.

For their use as drugs, the compounds of for-
mula (I) are generally administered in dosage units.
Said dosage units are preferably formuiated as pharma-~
ceutical compositions in which the active principle is
mixed with a pharmaceutical éxcipient.

Thus, according to another feature, the present
invention relates to pharmaceutical compositions in

- which a compound of formula (I) is present as the
active principle.

In the pharmaceutical compositions of the
present invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, transdermal, local or
rectal administration, the active principles can be
administered to animals and humans in unit forms of
administration, mixed with conventional pharmaceutical
carriers. The appropriate unit forms of administration
include oral forms such as tablets, gelatin capsules,
powders, granules and solutions or suspensions to be
taken orally, sublingual and buccal forms of adminis-
tration, subcutaneous, intramuscular, intravenous,
intranasal or intraocular forms of administration and
rectal forms of administration.

When a solid composition in the form of tablets
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pharmaceut:l.cal vem.cle such as gelatin, starch, lac-

tose, magnesium stearate, talc, gum arabic or the like.
The tablets can be coated with sucrose or other approp-
riate substances or else they can be treated so as to
have a prolonged or delayed activity and so as to
release a predetermined amount of active principle
contlnuously.

A preparatlon in the form of gelatin capsules
is obtained by mixing the active principle with a
diluent and pouring the mixture obtained into soft or
hard gelatin capsules.

A preparation in the form of a syrup or elixir
can contain the active principle together with a swee-
tener, which is preferably calorie-frée, methylparaben
and propylparaben as antiseptics, a flavoring and an
appropriate color. | '

The water-dispersible granules or powders can
contain the active principle mixed with dispersants or
wetting agents or with suspending agents such as poly-
vinylpyrrolidone, as well as with sweeteners or taste
correctors.

Rectal administration is effected using suppo-
sitories, which are prepared with binders melting at
the rectal temperature, for example cacao butter or
polyethylene qucolé.

Parenteral, intranasal or intraocular adminis-
tration is effected using aqueous suspensions, isotonic
saline solutions or sterile and injectable solutions
which contain pharmacologically compatible dispersants
and/or wetting agents, for example propylene glycol or
butylene glycol.

Administration by inhalation is effected
using an aerosol which contains for example sorbitan
trioleate or oleic acid, as well as trichlorofluoro-




azoni abi cycl o[ 2. 2. 2. ] octane chl oride (Conpound 13). M p.

EXAMPLE 14 Tabl et conpri sing: Conmpound 4

250 ngy Lact ose 8(Q
Crossl i nked pol yvi done 20 ngy Metihwl
cel | ul ose 10 ny Hydr ogenat ed castor oi

ny 27

methane, dichlorofluoromethane, dichlorotetrafluoro-

ethane or any other biologically compatible propellant

gas.

The active principle can also be formulated as
microcapsules, with one or more carriers or additives
if appropriate.

In each dosage unit, the active principle of
formula (I) is present in the amounts appropriate to
the daily doses envisaged. -In general, each dosage
unit is suitably adjusted according to the dosage and
the intended type of administration, for example tab-
lets, gelatin capsules and the like, sachets, ampoules,
syrups and the like, and drops, so that such a dosage
unit contains from 0.5 to 1000 mg of active principle,
preferably from 2.5 to 250 mg, to be administered one
to four times a day.

According to another feature, the present
invention relates to the use of the products of formula
(1) for the preparation of drugs intended for the
treatment of physiological disorders associated with an
excess of tachykinins, especially substance P, and all
the tachykinin-dependent pathologies of the
respiratory, gastrointestinal, urinary, immune or
cardiovascular system and of the central nervous system
as well as pain and migraine.

For example without however implying a
limitation:

- sharp and chronic pains induced for example by
migraine, by the pains of the cancer and angina
patient, by chronic inflammatory processes such as
ostecarthritis and rheumatoid arthritis,

- inflammations such as obstruent chronic respiratory
diseases, asthma, allergies, rhinites, over-
sensitiveness such as pollen or acarida over-
sensitiveness, rheumatoid arthrites, osteoarthrites,
psoriasis, ulcerative colites, Crohn's disease,
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inflammation of the intestines (irritable colon},
prostatitis, neurological bladder, cystitis,
urethritis, nephritis,

- cumplaints of +the immune system induced by the
deletion or the stimulation of the functions of the
immune cells for example rheumatoid arthritis,
psoriasis,‘Crohn's disease, diabetes, lupus,

- complaints of the central nervous system such as
anxiety, depression, psychotic states, schizophrenia,
mania, dementia, epilepsy, Parkinson's disease,
Alzheimer's disease, drug-dependency, Down's syndrome
and Huntington's chorea as well as the neuro-
degenerative diseases, _

- complaints of the gastrointestinal system such as
nausea, irritable colon, gastric and duodenal ulcers,
diarrheas, hypersecretions,

- complaints of the cardiovascular system such as the
vascular aspects of migraine, c¢edemas, thrombosis,
angina and vascular spasms.

The present invention also includes a method of
treating said complaints at the doses indicated above.

The Examples which follow 1illustrate the
invention without however implying a limitation.

The melting points of the products, m.p., were
measured on a Koffler heating bench.
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PREPARATIONS

A. AMINO ALCOHOLS (VII) and (VII*)
PREPARATION I: Scheme 1 - Route A

{a) 0-(2-Tetrahydropyranyloxyethyl)-3,64-di-
chlorobenzeneacetonitrile :

16.5 g of an 80% dispersion of sodium hydride
in oil are .suspended in 200 ml of dry tetrahydrofuran.
A solution of 100 g of 3,4-dichlorophenylacetonitrile
in 500 ml of tetrahydrofuran is added dropwise at 20°C
over 30 minutes and the reaction mixture is then
stirred at room temperature for 2 hours. The mixture is
cooled to -20°C, a solution of 118 g of 1l-bromo-2-
tetrahydropyranyloxyethane in 100 ml of tetrahydrofuran
is added, the mixture is allowed to warm up to room
temperature and, after 2 hours, a solution of 50 g of
ammonium chloride in 3 1liters of water is added.
Extraction is carried out with 1.5 -liters of ether and
the extract is washed with a saturated solution of
NaCl, decanted, dried over MgSO4 and concentrated under
vacuum. The residue is chromatographed on silica gel
using CH2Cly and then ethyl acetate (95/5 v/v) as the
eluent. The pure product fractions are concentrated
under vacuum to give 118 g of an oil.

(b) 2-(2-Tetrahydropyranyloxyethyl)-3,4-di-
chlorobenzeneethanamine

118 g of the nitrile obtained above are dis-
solved in 700 ml of absolute ethanol. 300 ml of con-
centrated aqueous ammonia are added, after which Raney
nickel (10% of the amount of starting nitrile) is added
while sweeping with nitrogen. Hydrogenation i1s then
carried out under a hydrogen atmosphere at room tem-
perature and ordinary pressure. 16 liters are absorbed
in 4 hours. The catalyst is filtered off on Célite, the
filtrate is concentrated under vacuum and the residue
is taken up in a saturated solution of NaCl. After
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extraction with ether and drying over MgSO4, 112 g of
an oll are obtained.

(c) 2-(2-Hydroxyethyl)-3, 4-dichlorobenzene-
ethanamine

81 g of the product obtained above according to
(b) are dissolved in 38 ml of methanol. 80 ml of a
saturated solution of hydrogen chloride in ether are
added, the - temperature being kept between 20 and 25°C.
The mixture is stirred for 30 minutes at room
temperature and then concentrated to dryness. The
residue is dissolved in 250 ml of water, washed twice
with ethyl ether, rendered alkaline with a solution of
NaOH and extracted with CH2Clpa. After drying over
MgSQ4, the extract is concentrated to dryness, the
residue is taken up in 800 ml of isopropyl ether, an
insoluble material is filtered off on Célite, the
filtrate is concentrated under vacuum to about 300 ml
and seeded with crystals of amino alcohol and the
mixture is stirred overnight. The crystals are filtered
off and rinsed with isopropyl ‘ether and then with n-
pentane to give 30.2 g of the expected product.
M.p. = 90-91°C.

(d) 2-(2-Hydroxyethyl)-3,4~-dichlorobenzene-

~ ethanamine (+)

A solution of 44.7 g of the product obtained
according to step (c) above in 300 ml of methanol is
added to a boiling solution of 29 g of D(-)-tartaric
acid in 800 ml of methanol. The mixture is allowed to
cool to room temperature and stirred for 4 hours. The

.product is filtered off and rinsed with ethanol and

then ether to give 34.1 g of tartrate. This is
recrystallized from 1.75 1 of methanol to give 26.6 g
of tartrate.

[@)p25 ~ -4.2° (c = 1, in Hy0)

The tartrate 1is taken up in 120 ml of water,
rendered alkaline with a solution of NaOH and extracted



EXAMPLE 18 Gel atin capsul e conpri sing: Compound 4 from

SRR Modi fi ed mai ze star ch STREFTGACEMENT &7

Tal c 25 ny Anhydr ousj cpttot-dat--—""

silica 1 ny Stearic acid

Lact ose asp 100 ny  EXAWPLE 19 23 30y 5 |
31

twice with CH3Cl,; and the extract is dried over MgS0O4
and concentrated to dryness. The residue is taken up in
a small quantity of isopropyl ether, n-pentane is added
and the mixture is filtered to give 15.4 g of product.
M.p. = 79-80°C.

[a]p25 = +9.4° (c = 1, in CH3OH)

(e) N-Methyl-2-(2-hydroxyethyl)}-3, 4-dichloro-
' benzeneethanamine (+) hydrochloride

(el) Ethyl N-[4-(2-hydroxyethyl)-2-(3,4-di-
chlorophenyl )butyl]carbamate .
. 15 g of the product obtained according to step
(d) above are dissolved in 200 ml of CH3Cl;. 9.9 ml of
triethylamine are added. The mixture is cooled to 0°C
and a solution of 6.3 ml of ethyl chloroformate in
30 m1 of CH2Cl; is added dropwise at this temperature.
After 15 minutes, the mixture is washed with water,
then with a dilute solution of HC1 and then with a
saturated aqueous solution of NaHCO3. After drying over
MgSO4, it is concentrated to dryness to give 20 g of
product in the form of an oil.

(e2) Reduction of the ethoxycarbonyl group to a
methyl group

A solution of 20 g of the product obtained
according to step (ej) above in 150 ml of anhydrous THF
is added to 5.1 g of a suspension of lithium aluminum
hydride in 60 ml of anhydrous THF. The mixture is
refluxed for 1 hour. It is hydrolyzed with 20 ml of
water, the inorganic material 1is filtered off and the
filtrate is concentrated to dryness. The oil obtained
is dissolved in 100 ml of acetone. A saturated solu-~
tion of hydrogen chloride in ether is added until the
pPH is 1, after which ether is added until turbidity
appears. The mixture is stirred for 1 hour and the
crystals are filtered off and rinsed with a small
quantity of acetone and then with ether to give 11 g of
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N-methyl—z—(Z—hydroxyethyl)-3,4-dichlorobenzeneethan-
amine hydrochloride. M.p. = 129°C.

[@]1p25 = +8.4° (c = 1, in CH3OH)

(£) N-Methyl-2-(2-hydroxyethyl)-3,4-dichloro-
benzeneethanamine (-) hydrochloride

_ The (-) enantiomer is obtained by following the

above procedure starting from L{(+)-tartaric acid.
M.p. = 129°C.

[@]p20 = -8.4" (c = 1, in CH3OH)

PREPARATION II: Scheme 1 - Route B, m = 1

(a) 3,4-Dichloro-0-(2-tetrahydropyranyloxy-
ethyl )benzeneacetonitrile

20 g of a 55-60% dispersion of sodium hydride
in o0il are suspended in 200 ml of dry tetrahydrofuran.
A solution of 85 g of 3,4-~dichlorophenylacetonitrile in
500 ml of tetrahydrofuran is added dropwise at 20°C
over 30 minutes and <the reaction mixture is then
stirred at room temperature for 2 hours. A solution of
98 g of 2-bromoethoxytetrahydropyran in 100 ml of
tetrahydrofuran 1is added to the resulting mixture
cooled to -20°C, the mixture is allowed to warm up to
room temperature and, after 2 hours, a solution of 50 g
of ammonium chloride in 3 liters of water is added. Ex-
traction is carried out with 1.5 liters of ethyl ether
and the extract is washed with a saturated solution of
sodium chloride, decanted, dried over MgSO4 and con-
centrated under vacuum. The residue is chromatographed
on silica gel using dichloromethane as the eluent. The
pure product fractions are concentrated under vacuum to
give 83.6 g of an oil.

(b) Ethyl B-tetrahydropyranyloxyethyl~-f-cyano-f§
-{3,4-dichlorophenyl )propionate

21 g of the nitrile prepared above according to
(a) are dissolved in 100 ml of tetrahydrofuran, a
solution of 0.067 mol of lithium diisopropylamide in
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100 ml of tetrahydrofuran is then added dropwise at
room temperature and the reaction mixture is stirred
for one hour at room temperature. 12 g of ethyl bromo-
acetate are then added and the mixture is heated at
50°C for two hours. The mixture is cooled, poured into
a saturated solution of ammonium chloride and extracted
with ethyl ether, the extract is-washed with water and
the ether phase is separated off by decantation, dried
over NazS0O4 and concentrated under vacuum. The residue
is purified by chromatography on silica gel using di-

‘chloromethane/ethyl acetate (100/1 v/v) as the eluent.

Concentration of the pure fractions gives 13 g of the
expected compound.

(c) 4-(2-Tetrahydropyranyloxyethyl)-4-(3,4-di-
chlorophenyl )-2-pyrrolidone

13 g of the compound prepared above are dis-
solved in 250 ml of ethanol and 40 ml of aqueous
ammonia and are hydrogenated at room temperature and
atmospheric pressure in the presence of Raney nickel.
When the ' theoretical volume of hydrogen has been
absorbed, the mixture is filtered on Célite and the
filtrate is concentrated under vacuum. The residue is
taken up in water and extracted with ethyl ether and
the ether phase is then washed with water, dried over
MgSO4 and concentrated under wvacuum to give 8.6 g of
the expected product.

(d) 3-(2-Tetrahydropyranyloxyethyl)-3-(3,4-
dichlorophenyl }pyrrolidine

3.9 g of the 4-(2-tetrahydropyranyloxyethyl)-4-
(3,4-dichlorophenyl)-2-pyrrolidone prepared above are
dissolved in 50 ml of tetrahydrofuran and the solution
is added to a suspension of 0.9 g of lithium aluminum
hydride in 5 ml of THF heated to 60°C. The reaction
mixture is heated for one hour at 60°C and then cooled.
1l ml of water, 1ml of 4 N sodium hydroxide and 3 ml of
water are added. The inorganic material is filtered off
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and the filtrate is concentrated under vacuum. The
residue is taken up in ethyl ether, dried over MgSO0y4
and concentrated under vacuum to give 3.4 g of the
expected product.

(e) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl )-

pyrrolidine

A solution of hydrogen chloride in ether is
added to a solution of 3.4 g of 3-tetrahydropyranyloxy-
ethyl-3-(3,4-dichlorophenyl )pyrrolidine in 20 ml of
methanol until the pH is 1. The mixture is stirred for
half an hour at room temperature and concentrated to
dryness, the residue is taken up in water,' rendered
basic with a solution of sodium hydroxide and extracted
with dichloromethane and the extract is washed with a
saturated solution of NaCl, dried over NaySO4 and
evaporated to dryness to give an oil. This oil is taken
up in 20 ml of an isopropyl ether/ether mixture (50/50
v/v). After stirring and filtration, the product is
washed with ethyl ether and dried under vacuum over
P205. 2.6 g of the expected product are isolated.
PREPARATION III: Scheme 1 - Route B, m = 2

(a) Ethyl Y-(2-tetrahydropyranyloxyethyl )=y~
cyano-Y-(3, 4-dichlorophenyl )butanoate

21 g of the nitrile prepared according to step
(a) above are dissolved in 100 ml of tetrahydrofuran, a
solution of 0.067 mol of 1lithium diisopropylamide in
100 ml of tetrahydrofuran is then added dropwise at
room temperature and the reaction mixture is stirred
for one hour at room temperature. 12 g of ethyl bromo-
propionate are then added and the mixture is heated at
50°C for two hours. The mixture is cooled, poured into
a saturated solution of ammonium chloride and extracted
with ether, the extract is washed with water and the
ether phase is separated off by decantation, dried over
NaSO4 and concentrated under vacuum. The residue is
purified by chromatography on silica gel using di-
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Concentration of the pure fractions gives 13 g of the
expected compound.

(b) 5-(2-Tetrahydropyranyloxyethyl)}-5-(3,4-~
dichlorophenyl )~2-piperidinone

13 g of the compound prepared above are dis-
solved in 250 ml of ethanol and 40 ml of aqueous
ammonia and are hydrogenated at room temperature and
atmospherié pressure in the presence of Raney nickel.
When the theoretical volume of hydrogen has been
‘absorbed, the mixture is filtered on Célite and the
filtrate is concentrated under vacuum. The residue is
taken up in water and extracted with ether and the
ether phase is then washed with water, dried over MgSOy4
and concentrated under vacuum to give 9 g of the
expected product.

(c) 3-(2-Tetrahydropyranyloxyethyl)-3-(3,4-
dichlorophenyl )piperidine

3.9 g of the 5-(2-tetrahydropyranyloxyethyl)-5-
(3,4-dichlorophenyl )piperidinone prepared above are
dissolved in 50 ml of tetrahydrofuran and the solution
is added to a suspension of 0.9 g of lithium aluminum
hydride in 5 ml of THF heated to 60°C. The reaction
mixture is heated for one hour at 60°C and then cooled.
1 ml of water, 1 ml of 4 N sodium hydroxide and 3 ml of
water are added. The insoluble portion is filtered off
and the filtrate is concentrated under vacuum. The
residue is taken up in ethyl ether, dried over MgSOy4
and concentrated under vacuum to give 3.4 g of the
expected product.

(d) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-
piperidine )

A saturated solution of hydrogen chloride in
ether is added to a solution of 55 g of 3-(2-tetra-
hydropyranyloxyethyl }-3-(3,4-dichlorophenyl )piperidine
in 200 ml of methanol until the pH is 1. The mixture is
stirred for half an hour at room temperature and
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concentrated to dryness, the residue 1s taken up in
water, rendered alkaline with a solution of NaOH and
extracted with CH2Cl, and the extract is washed with a
saturated solution of NaCl, dried over NazSO4 and
evaporated to dryness to give an oil. This oil is taken
up in 200 ml of an isopropyl ether/ether mixture (50/50
v/v). After stirring and filtration, the product is
washed with ethyl ether and dried under vacuum over
P205 to give 45 g of the expected product. M.p. =
122°c. _

(e) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-
piperidine (+)

A solution of 23.54 g of L(+)-tartaric acid in
750 m1 of 100° ethanol is added to a refluxing solution
of 43 g of the product obtained above in 250 ml of 100°
ethanol. The reaction mixture is refluxed for half an
hour and allowed to cool to room temperature and the
crystals obtained are filtered off, washed with 100°
ethanol and dried under vacuum at 50°C over P05 to
give 31 g of tartrate. After recrystallization from 540
ml of 100* ethanol and filtration, the tartrate is
washed with ethyl ether and dried under wvacuum over
P05 to give 25 g of tartrate.

[2]p?0 = +8.5° (c = 1, in Hp0)

The tartrate is then taken up in water, neu-
tralized with a solution of NaOH and extracted with
CHCly and the extract is washed with water, dried over
NaS04 and evaporated to dryness. The oil is taken up
in an ethyl ether/isopropyl ether mixture and the
crystals are filtered off, washed with ethyl ether and
dried under vacuum at 50°C to give 13.5 g of base. M.p.
= 138°C.

[@¢1p20 = +8.2° (c = 1, in CH30H) |

(f) 3-(2~-Hydroxyethyl )-3-(3,4-dichlorophenyl)-
piperidine (-)



N- (3-i sopropoxyphenyl acetyl )-N-(2-net hoxyet hyl)-2-(3, 4- T
di chl or ophenyl) - 4- (t et rahydr opyr an- 2-yl oxy) but yl am ne. RE&@% 6,__':-_8635 are
added to a solution cooled at O[err]C of 1.9 g of the prdduct prepared;i iin
step 2, 1.2 g of triethylanm ne and 0.96 g of 3-isoproppox ph@YUINARA ¢ ia |d
in 50 m of CHerr]CJ[err]. The reaction mxture is stiyred for one hoyr
and is then concentrated under vacuum The resjdue is tgk T ernyr
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used in the next step. Step 4

The (-) enantiomer is obtained by following the
above procedure starting from D{-)-tartaric acid. M.p.
= 139°C.

[@]p20 = -8.4° (c = 1, in CH30H)

PREPARATION IV: Scheme 1 - Route B, m = 3

(a) Ethyl 8- (2-tetrahydropyranyloxyethyl )-0-
cyano-0-(3, 4-dichlorophenyl )pentanoate

4.6 g of 60% NaH are added in small portions to
a solution of 36 g of the above 3,4-dichloro-Q-[(2-
'tetrahydropyranyloxy )Jethyl]lbenzeneacetonitrile . {pre~
pared according to PREPARATION II (a)) in 100 ml of
dimethylformamide. The reaction mixture is stirred for
3 hours at room temperature and cooled to 0°C and 22.4
g of ethyl 4-bromobutyrate in 40 ml of dimethyl-
formamide are then added. The reaction mixture is
stirred for 3 hours at room temperature, poured into
water and extracted with ether and the extract is
washed with a saturated solution of NaCl, dried over
NaS04 and concentrated under vacuum. The residue
obtained is purified by chromatography on silica gel
using toluene as the eluent to give 24 g of the
expected product.

{b ) 6-(2-Tetrahydropyranyloxyethyl)-6-(3,6 4~
dichlorophenyl )perihydro-2-azepinone

8 g of the product obtained above, dissolved in
120 ml1 of ethanol, are hydrogenated at atmospheric
pressure and room temperature in the presence of Raney
nickel. When the theoretical volume of hydrogen has
been consumed, the catalyst is filtered off and the
filtrate is concentrated under vacuum. The oil obtained
is then taken up in 20 ml of xylene and the reaction
mixture is refluxed for 48 hours. It is evaporated and
the residue obtained is purified by chromatography on
silica gel using  CHaCl;/CH3OH (100/1 v/v) as the
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eluent to give 4 g of the expected product in the form
of an oil.

{(c) 3-(2-Tetrahydropyranyloxyethyl)-3-(3, 4~
dichlorophenyl )perihydroazepine

1.7 g of the expected product are obtained in
the form of an oil by following. the previous prepara-
tion, step (d), starting from 2 g of the product
obtained above and 0.49 g of lithium aluminum hydride.

(d) 3-(2-Hydroxyethyl )-3-(3,4-dichlorophenyl)-
perihydroazepine

1.3.g of the expected product are obtained by
following the previous preparation, step (e), starting
from 1.7 g of the product obtained above.

B. SUBSTITUTED PHENYLACETIC ACIDS
Bl. 3-ISOPROPOXYPHENYLACETIC. ACID
PREPARATION V. 1

3-Isopropoxyphenylacetic acid is not known in
the 1literature but can be prepared by well-known
methods of preparing alkoxyphenylacetic acids.

(a) Ethyl 3-hydroxyphenylacetate

A solution of 55 g of 3-hydroxyphenylacetic
acid in 400 ml of 100°* ethanol is refluxed overnight in
the presence of a few drops of concentrated HySO4. It
is evaporated to dryness and the residue is taken up in
ethyl ether and washed with water and then with a
saturated aqueous solution of NaHCOg3. After drying over
MgS04 followed by evaporation, 58 g of an oil are
obtained.

(b) Ethyl 3-isopropoxyphenylacetate

A solution of 58 g of the product obtained
above, 88.g of KpCO3 and 108 g of 2-iodopropane in 300
ml of DMF is heated at 80-100°C for 8 hours. The DMF is
evaporated off under vacuum and the residue is taken up
in ethyl acetate and washed with a 10% aqueous solution
of KzCO3. After drying over MgSO4 followed by



N- ( 3-1 sopropoxyphenyl acetyl ) - N (2- et hoxyet hyl ) -2-(3, 4- dlchlorophenyl) 4-
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evaporation, the residue is purified by chromatography
on silica gel using CH2Cl; as the eluent to give 61 g
of an oil.

(c) 3-Isopropoxyphenylacetic acid

A solution of 31 g of the product obtained
above and 20 g of NaOH in 400 ml of ethanol is refluxed
for 2 hours. It is evaporated to dryness and the resi-
due is taken up in water and acidified with concentra-
ted HCl. Extraction is carried out with ethyl ether and
the extract is washed with water, dried over MgSO4 and
concentrated to dryness to give 27 g of the expected
acid. M.p. = 33-35°C.

B2. 2-10D0O-5-ISOPROPOXYPHENYLACETIC ACID
PREPARATION V. 2

2-iodo-5~isopropoxyphenylacetic acid is not
known in the 1literature but can be prepared by known
methods for example according to R.E. Counsel et al.,
J. Med. Chem., 1973, 16, 6, 684-687 by replacing the
benzyl chloride with the 2-iodopropane.

15 g of the thus prepared 2-iodo-5-isopropoxy-
phenylacetonitrile are dissolved in 160 ml of ethanol
in the presence of 18 g of KOH and then the mixture is
refluxed for two hours. It is concentrated under vacuum
and the residue is taken up in water and successively
it is washed with ethyl ether, the aqueous phase is
acified by adding HCl until the pH is 1 and extracted
with ethyl ether and the extract is washed with water,
dried over NaS04 and filtered. It is concentrated
under vacuum and the residue is purified by
chromatography on silica gel using CH2Clpy-CH3O0H (100-2
v/v) as the eluent to give after concentration of the
pure fractions, 8 g of the expected acid in the form of
an oil. NMR Spectrum (200 MHz): 1.2 ppm - 2CH3; 3.5 ppm
- 1CH9; 4.6 ppm - 1CH; 6.6 ppm - 1H aromatic; 6.9 ppm -
1H aromatic; 7.6 ppm - 1H aromatic.



0.526 g of methanesul fonyl chloride are added to a  m gtoreof -84 of
the product obtained in step 4 and 0.46 g of triethyl Hminesin 46indiidil
di chl or onet hane. The reaction mxture is stirred at afrbj ent t”e"ﬁp"é"r"ﬁf“t’re

for 1h and is then concentrated under vacuum The res| due2iF jUNtisen jug
with ethyl acetate, washed with water, dried over Na[erf] SO err] andi

concentrated under vacuumto give 2 g of 49 the expect ed] ptoduct -
1-[3-(3, 4-di chl orophenyl)-4-{N-( 2-nethoxyethyl) - 3-

of~t—8—g-ofy

I sopr opoxyphenyl acet am do] - butyl ] - 4- phenyl - 1- azoni a- bicycl o[ 2.27Z]octTa
chl ori de.

C. ACYL DERIVATIVES (VI) AND SULFONYLOXY DERIVATIVES
(1I1)

PREPARATION VI: Scheme 1 - Route B, m = 1

(a) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-
1-(3-isopropoxyphenyl Jacetylpyrrolidine

2.25 ml of triethylamine and then 2.6 g of the
3-(2-hydroxyethyl)-3-(3, 4-dichlorophenyl )pyrrolidine
prepared above are added to a solution of 1.9 g of 3-
isopropoxyphenylacetic acid in 50 ml of CH2Cly. The
mixture is cooled to 0°C, 4.42 g of BOP are then added
‘and the reaction mixture is allowed to warm up to room
temperature. After 30 minutes, the mixture is concen-
trated under vacuum and the residue is taken up in
ethyl ether and washed successively -with water, a
dilute solution of NaOH, a saturated solution of NaCl,
a dilute solution of HC1l, a saturated solution of NaCl
and a solution of NaHCO3. The ether phase is dried over
MgSOy4, filtered and concentrated under vacuum to give
3.6 g of the expected product.

(b) 3-(2-Methanesulfonyloxyethyl)-3-(3,4-di-
chlorophenyl)-1-(3-isopropoxyphenyl )acetylpyrrolidine

2.2 g of the product prepared above are dis-
solved in 50 ml of CH2Clp and the solution is cooled to
0°C. 1.5. g of triethylamine are added and 0.57 g of
methanesulfonyl chloride is then added dropwise. The
reaction mixture is left to stand for 15 minutes at 0°C
and then concentrated under vacuum, the residue is
taken up in ether and washed with water and the ether
phase is dried over MgSO4, filtered and concentrated
under vacuum. The residue is chromatographed on silica
gel using heptane/ethyl acetate (50/50 v/v) up to pure
ethyl acetate as the eluent. The pure product fractions
are concentrated under vacuum and the residue is then
solidified in an ethyl ether/isopropyl ether mixture to
give 2.5 g of the expected product.

ne



2 g of the product prepared in step 5 and 1 g of 4- phenyl qui nucl i di ne
are di ssol ved I n 2 m of di met hyl f or mam '(g'a:f:tiﬂ)n
m xture is heated at 80[err]C for 4 hours. After _(Fﬁﬂﬁ@,*i'\tﬁ*ei react ifon
m xture is poured into water and then successi vel Facted withi lethyl
acetate, washed with a 5% sol uti on of hydrochloric z\g,jwwag%aturét ed
solution of NaCl, dried over Na[err]SJerr],and concen rat ed under v&aduum
The residue is chromatographed on sil i% gel | Rg J
CHerr]C[err]/CHerr]OH (100/1 v/v) as the eluent. D.9 g of the expedted
conmpound are obtained. MP. = 85 - 88[err]C EXA 2T

(-)1-[2-[3-(3, 4-dichl orophenyl)-1-[(3-chl orophenyl)

acetyl ] pi peri di W@Bﬂﬂﬁﬁm]vﬁﬁﬁ

#20nkahi gy | 0l - 4. 1] hept ane
chloride. 1) Preparation aof 4 é%{anzl%m abi cacjlto[g y 2, 1] he t ane

Optlcafiy pure -(2- hydroxyethyl)-S {(3,4-
dichlorophenyl)-1-{[(3-isopropoxyphenyl )acetyl]piperi-
dine

22.5 ml of triethylamine and then 22 g of the
3-(2-hydroxyethyl }-3-(3, 4-dichlorophenyl )piperidine (- )
prepared above according to PREPARATION III (f) are
added to a- solution of 16 g of 3-isopropoxyphenylacetic
acid in 500 ml of CH2Cly. The mixture is cooled to 0°C,
42.6 g of BOP are then added and the reaction mixture
is allowed to warm up to room temperature. Aftér 30
minutes, the mixture is concentrated under vacuum and
the residue is taken up in ether and washed succes-
sively with water, a dilute solution of NaOH, a
saturated solution of NaCl, a dilute solution of HCl, a
saturated solution of NaCl and a solution of NaHCO3.
The ether phase is dried over MgSO4, filtered and
concentrated under vacuum to give 36 g of optically
pure product.

(b) 3-({2~-Methanesulfonyloxyethyl)-3- (3,4-di-
chlorophenyl)~-1-[( 3-isopropoxypheny1 )acetyl]piperidine
(+)

36 g of the product prepared above are dis-

. solved in 500 ml of CH2Cl; and the solution is cooled
to 0°C. 11.5 ml of triethylamine are added and 6.3 ml
of methanesulfonyl chloride are then added dropwise.
The reaction mixture is left to stand for 15 minutes at
0°C and then concentrated under vacuum, the residue is
taken up in ether and washed with water and the ether
phase is dried over MgsSO4, filtered and concentrated
under vacuum. The residue is chromatographed on silica
gel using heptane/ethyl acetate (50/50 v/v) up to pure
ethyl acetate as the eluent. The pure product fractions
are concentrated under vacuum and the residue is then



met hane sul fonate
1- benzyl - 4- phenyl pi peri di ne-4-car boxylic acid.
4- phenyl pi peri di ne- 4- car boxyl i ¢ acid,
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solidified in an ethyl ether/isopropyl ether mixture to
give 37.5 g of the expected product. M.p. = 72°C.

{®1p20 = +25.7° (c = 1, in CHCl3)

(c) 3-(2-Benzenesulfonyloxyethyl)-3-(3,4-di-
chlorophenyl)-1-[(3-isopropoxyphenyl Jacetyllpiperidine

4.6 ml of triethylamine and then, dropwise, 4.3
ml of benzenesulfonyl chloride ére added to 11.3 g of
the product prepared above according to PREPARATION VII
(a) in 160 ml of CHCl,; and the solution is cooled to
0°C. The reaction mixture is left to stand for 18 hours
-at room temperature and is then successively treated
with 100 ml of HCl, 100 ml of 10% NayCO3 and 100 ml of
water. The organic phase is filtered off, dried over
Na3S04 and then concentrated under vacuum. The residue
is chromatographed on silica‘ gel using
cyclohexane/AcOEt (80/20 v/v) as the eluent. The pure
product fractions are concentrated to give 8.4 g of the
expected product.

PREPARATION VIII: Scheme 1 ~ Route B, m = 3

(a) 3-(2-Hydroxyethyl)-3-(3,4-dichlorophenyl)-
1-[(3~isopropoxyphenyl Jacetyl]perihydroazepine

1.2 g of triethylamine and then 1.15 g of the
3-(2-hydroxyethyl)-3-(3,4-dichlorophenyl )azepine pre-
pared above are added to a solution of 0.76 g of 3-
isopropoxyphenylacetic acid in 50 ml of CH2Clz. The
mixture is cooled to 0°C, 1.77 g of BOP are then added
and the reaction mixture is allowed to warm up to room
temperature. Aftef 30 minutes, the mixture is concen-
trated under vacuum and the residue is taken up in
ethyl ether and washed successively with water, a
dilute solution of NaOH, a saturated solution of NaCl,
a dilute solution of HCl, a saturated solution of NaCl
and a solution of NaHCO3. The ether phase is dried over
MgSO4, filtered and concentrated under wvacuum to give
1.8 g.



s

The sol ution obtained is cooled in ice at 5[err]C, 47.ggéfﬁbeenzyL[F{;}
brom de in 100 m of acetone are then added dropw se dhetit‘He  reaction !
m xture is allowed to rise to roomtenperature. After ore hour, acetonej
i s evaporated and the pHis adjusted to 9.5 by additiqgn {of2 daltBbit/dat ed|
HCO and then to 8.5 by addition of 2N HCO. A white soliid is filtered &an
crystallises. After washing wth vat er, 4 and then acetone, 70 g of

t he expected conpound are obtai ned. 5)
1- ben-yl - 4- hydr oxynet hyl - 4- phenyl - pi peri di ne. 70 g of the product
obtained in step A are suspended in 150 mM of THF and the reaction m xture
is cooled inice, 237 mM of borane 1 Min THF are then added and the
reaction mixture is refl (lk@¢d3d(Ri-Mgthanbeul fohfd oryethyloy-81q 3, Mdin- THF
are added and re ' hRt Al uring 3 hours. The horanjc
conpl exes forned§§?§z8§§?52§26§63?g‘ sop poxyﬁﬁenyl)acetyl]perfhyé%é-

epine

p-tol uenesul fonic acid are suspended in 106 m of a 30% solution of NaCH.

1.8 g of the product prepared above are dis-
solved in S50 ml. of CH2Cl, and the solution is cooled to
0°C. 0.38 g of triethylamine is added and 0.44 g of
methanequ:fonyl chloride is then added dropwise. The
reaction mixture is left to stand for 15 minutes at 0°C
and then concentrated under wvacuum, the residue is
taken up in ethyl ether and washed with water and the
ether phase is dried over MgSOy, filtered and
concentrated under vacuum. The residue is chromato-
graphed on silica gel using heptane/ethyl acetate
(50/50 v/v) up to pure ethyl acetate as the eluent.

Th Pura product fractions are concentrated
under vacuum and the residue is then solidified in an
ethyl ether/isopropyl ether mixture to give 2 g of the
expected product.

PREPARATION IX : Scheme 2 - 4- benzylguinuclidine
(a) l-benzyl-4~-carbamoylpiperidine.

100 g of isonipecotamide are placed in 550 ml of
DMF and 127 g of potassium carbonate are added. 101 ml
of benzyl bromide are then added dropwise while
maintaining the temperature of the reaction mixture at
25°C with an ice bath. The reaction mixture is left to
stand one day at room temperature under stirring and
then filtered, the precipitate is washed several times
with DMF and then the organic phases are pooled and
evaporated. The precipitaté thué formed is extracted
with CH2Cl; and then washed with water. The organic
phase is dried over MgSO4 and evaporated under vacuum.



adding 100 m of ethanol under the action of heat over 30 mnutes. 150 m

of concentrated HO are then added under the action of heat, the—eaetyon
m xture is refluxed for another 30 minutes, diluted rﬁq@@fﬁﬂﬂ ?%bd%red
al kaline (pH = 12.5) by adding a 30% sol uti on of NaOH xtracted™pyl 1 1
of an ether/THF m Xt ure. The reaction m xture is ﬁg@ﬁﬂoogas ep
wth water, dried over NaJerr] SO err] and evaporated tio d§§ Ve a
white solid which is recrystallized tw ce £46m cycl ohéxane g t he
expected product are recovered.

After recrystallization from water, 101.51 g of the
expected compound are rescovered. M.p = 163°C.
(b) l-benzyl-4-cyancpiperidine,

100 g of the compound obtained in step (a) are
dissolved in 334 ml of phosphoryl chloride, and the
mixture is then refluxed during 2 hours. The reaction
mixture is concentéated to dryness and 200 ml of
toluene are added. The reaction mixture is again
concentrated and poured into 1 1 of water while
maintaining the temperature at 25°'C with an ice bath,
and the pH is raised to 10 by addition of 1ON NaOH. The
reaction mixture is extracted 3 times with CHyCl; and
then dried over MgsSO4 and evaporated. The obtained
l1iquid 1is purified by distillation ﬁnder a pressure of
0.022 millibars at a tamperature of 114 - 114°C. 86.8 g
of the expectad ccmpound ars recovered.

(c) 1,4=-dibenzyl-4-cyanopiperidine.

80 g of the compound obtained in step (b) are
mixed with 650 ml of THF, and 295 wml of lithium
diisopropylamide are added dropwise while the reaction
mixture is maintained under nitrogen atmosphere and
refrigerated at -~ 50°C. After 1 h under stirring, 54 ml
of benzyl bromide are added dropwise and then the
temperature of the reaction mixture is allowed to rise
to room temperature over 3 hours. The reaction mixture
is then washed with 2 1 of a mixture of ammonium
chloride and ice. The product which precipitates is
extracted with ether, and the organic phase is
separated, dried over MgSO4 eQaporated to dryness,
washed with pentane and filtered to give 106.8 g of the
expected compound in the form of a white solid. M.p -
92°C. _

(d) 4-acetyl-l,4-dibenzylpiperidine chloride.



- 62 - Al ternatively, 1-benzyl-4-hydroxynethyl-4-phenyl piperidine
may be obtai ned from 4-phenyl pi peri di ne-4- carboxylic a R . —ghRot.her

met hod wherein 4- hydroxynet hyl - 4- phenyl pi peri di ne ‘bi fhﬂdfTéé«w;]
is intermedi ately prepared. In this method, a sofufion oF T0" 25-
of 4- phenyl pi peri di ne-4-carboxylic acid, p- toluene sul f oni cgﬁgug 9 50
of borane 1 Min THF is refluxed for one ho%r The boranjfc conplexes or
are destroyed by

60 g of the compound obtained in step (c) are
dissolved under stirring in 1 1 of ether. 165 ml of
methyllithium are added dropwise. After 3 hours under
stirring, the reaction mixture is poured into 1 1 of
iced water. The organic phase is separated, dried over
MgSO4 and evaporated to dryness. The ocil formed is
refluxed for 2 hours with 1.3 1 of 1M HCl and the
reaction mixture is left to stand 24 hours at room
temperature. The expected product crystallizes in the
reaction mixture, and is then filtergd, wrung,
successively washed with acetone and ether and dried
under vacuum at 120°C to give 59.90 g of the expectad
cempound. M.p = 240°C.

(e) 4-bromoacetyl-l,4-dibenzylpiperidine bromide.

58 g of the compound of step (&) are dissolved
in 232 ml of acetic acid. 9.3 ml of bromine ars added
under stirring and the reaction mixture is maintained
under stirring for 24 hours at room temperature. The
expected product crystallizes in the reaction mixture
and 300 ml of ether are added before filtering the
formed compound. After washing with an acetone/ether
mixture and then with ether and drying in a drying oven
under vacuum, 70.6 g of the expected compound are
recovered. M.p = 200°C.

(£f) 1,4-dibenzyl-3-oxoquinuclidinium bromide.

68 g of the compound of step (e) are suspended
into 500 mlL of water and the reaction mixture is
rendered basic at pH > 10 by addition of 10M NaOH. The
formed product is extracted with ether, dried over
MgSO4 and then evaporated to dryness. The formed foam
is taken up in 50 ml of acetone and stirred during 2
hours. The formed crystals are filtered and washed with
ether to give 36.5 g of the expected compound. M.p =
226°C.



refluxing the reaction m xture during 20 mnutes with 30 m of nethanol,

t hen an excess of
| eft overni ght at
Met hanol and THF
under the action
t enper at ur e.

w th acetone and
hydr ochl ori de.

of water and 200

hydrochloric ether is added and the reaction mxture
room t enper at ure. A white soli
are evaporated off, then, after takingjp
of heat, the reaction mxture is left
The white crystals formed are filtgge
then ether to give 11.1 g of 4- hydroxy44-phen
20.5 g of this hydrochloride arejdi
m of acetone; the reaction m xture

benzyl bromide diluted in 50 mMl of acetone which are added dropw se.
After leaving for 1 hour under stirring, acetone

(g) 4-benzyl-3-oxoquinuclidine.

35.5 g of the compound of step (£f) are mixed
with 3.6 g of 10 ¥ Pd/C in 700 ml of mathanol and the
mixture is stirred wunder hydrcgen atmosphers at
atmospheric pressura. Aftsr abscrption of 2.2 1 of
hvdrogen, the catalyst is filtered off on Celits @ and
the solution Is eviaporatad to dryness. The formed
crystals are washed with ether and then dried. These
cyTstals are dissclved in the aminimum amount of water
and the mixtuzre is rendered bagic by addit-on of 10N
NaCH util all the aamine precipitates. The amine is then
£iltered, vinsad with iced watar and dried under vacuum
to give 19.3 ¢ of the expected product in the form of a
whita solid. M.p = 1l10°C.

{h} 4-bencylqguinuclidina,

16 g of the compound obktained in step (¢) aze
addad to § g of hydrazine hydrate and 14 g of XOH in 80
ml of <triethylieneglycol. The reaction mixture is
rafluxed under nitrogen during 1 and a half hours.
Aftar distiiling the water off, the reactiom mixture is
heated at 1953°C during 3 hours, poured intos 1 1 of iced
water a2nd extractad twice with ether. The ether phases
are pooled, driaed over MgSOs; and evapcoratad to dryness.
The formed solid is dissclved in the minimum amount of
acetone and the mixture 18 rendered acid with
chlorhydric ether until pH = 1. The formed precipitats
is washed several times with ether, filtered, dried,
dissclved in the nminimum amount of water, ~Trenhdered
basic until pH > 10 and extracted twice with ether. Ths
ether solution 3is dried over MgSOy and evaporated to
give 10.4 g of the exgected compound in the form of a
white solid. M.p = 49°C,

S
Jﬁggﬁérld'ne

mldy warnmed upjto
40 Cand 27 mM of a 30% sol uti on of NaOH-a#ge added, foll owe

S

-



I's evaporated off and the reaction mxture is then diluted wwth water. The
precipitate formed is filtered, washed with water and dried under vacuumin
a drying oven. The product fornmed is solved in 800 m of _cvclohexane under
the action of heat and filtered to discard the insol ubl mymtgmainT K373
of the expected product, which crystallises at roomte AR VY

obt ai ned.
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EXAMPLE 1
(I):Ar=-@ ; T=CHy- ;R=CH3 ; Q=H ;
O0— iPr
. ®
Az'=@—c1 ; Am® = N—; A®=a®
' a

0.75 g of 4-phenylquinuclidine, synthesized
according to T. Perrine, J. Org. Chem., 1957, 22, 1484-
1489, and 1 g of N-[2-(3,4-dichlorophenyl )-4-methane-
sulfonyloxybutyl]-N-methyl-(3-1isopropoxyphenyl)carbox-
amide, prepared according to EP-A-0 428 434, are dis-
sclved in § ml of acetonitrile. The reaction mixture is

refluxed for 4 hours and then concentrated under
vacuum. The residue is taken up in CHoClp, and then
washed successively with a 2 N solution of HCl and a
saturated solution of NaCl and the organic phase is
dried over Mgso4, filtered and concentrated under
vacuum. The residue is solidified in ethyl ether to
give 0.39 g of 1-[3-(3,4-dichlorophenyl)-4-(N-methyl-3-
j-s"!52‘0I’-::xy;»henylace*!:y].am:l.no Jbutyl]-4-phenyl-l-azonia-
bicyclo[2.2.2]octane chloride (compound 1). M.p. = 98-
100°cC.

EXAMPLE 2

(I):Ats—@z :'r'CHz-:Rs-CH:,:Q’Hi

O— iPr

® .
a



-63- Q) 1- benzyl - 4- phenyl azoni abi cycl o[ 2. 2. 1] hept ane net hana- 'u'l;fonafjjﬁrr
14.05 g of the conpound obtained in step 8 and 5.55 g of trietihytrantne—
200 m of anhydrous CH err]C [err] are stirred under nitroggn atﬁoﬁﬁ‘ﬁi@ ]
and the reaction mxture is cooled in ice down to 5[err]C §I
chloride in 15 m of CHerr][CG[err] are added dropwi se at thi ure
and the reaction mxture is left torise to room tenperatufe for 15
mnutes. The solvent is evaporated of f~-#8=-30[err]C and t e TeSTtdte~is
taken up with 500 m of ethyl acetate, washed twice with water, dried over
Na[err] SO err] and evaporated under vacuumto give 19.1 g of an oil which
crystallises. It is dissolved into

The optically pure derivative (-)-1-(3-(3,4-

dichlorophenyl)-4-{N-methyl-3~-isopropoxyphenylacetyl-
amino)butyl]-4-phenyl-l-azoniabicyclo[2.2.2]octane
chloride (compound 2), m.p. = 97-99°C, is obtained by
following the procedure of Example 1 using the opti-
cally pure derivative (-)-N-[2-(3,4-dichlorophenyl)-4-
methanesul fonyloxybutyl] -N-methyl-{(3-isopropoxyphenyl)-
carboxamide, prepared according to EP-A-0 428 434, as
the starting material.

[@]p20 = -47.2* (¢ = 1, in CH3OH)

EXAMPLE 3
/e~ S O0<H -
(0:Ar= : T=-CH,- ;R=-CHy ; Q=H ;
<O 2
“0— ipr
g
=—<9<\—C1 ;Am‘az 6{?— ;AG"=C1G’
a

1-{3-(3,4~-Dichlorophenyl)-4-(N-methyl-3-iso-
.propoxyphenylacetylamino)butyl]-1-azoniabicyclo£2.2.2]-
octane chloride (compound 3), m.p. = 68-70°C, is obtained
by following the procedure of Example 1 using
quinuclidine as the tertiary amine.

EXAMPLE 4

(I):N’@ :T=-CHz-;R" Q = (CH,4) 3~

O—iPr

@
"-‘Cl



180 mM of butanol and the reaction mxture is refluxed for 2 hpurs._The

colourless and |inpid solution obtained is evaporated, -Re-+es
up with 150 m of acetone under the action of heat andjRBE¥ite@:at:
tenperature. The white flakes fornmed are filtered and paghied w th—et-hej |
give 16.85 g of the expected product. D)4-phenyl azoni api y?@%ﬁ%hj}ptane
nmet hanesul f onat e. 15 g of the product obtained ip ptep N 0

et hanol 95 are hydrogenated at 40[err]C and at atnosph

presence of 1 g of 10% Pd/C. After 4 hours, the i
off on Celite[err], washed with ethanol, -t§9e- sol vent i3

due aken

o

i} of

rg—pressure, jin it he

ed

atalyst is filte

BV aporat-e gt

dryness and the residue is taken up with ethyl acetate under the action of

10.1 g of the expected product are obtained in the formof white

2.25 g of 4-phenylgquinuclidine and 3.17 g of the
mesylate prepared according to PREPARATION VII (b) are
dissolved in 30 ml of acatonitrile and the reaction
mixture is resfluxed for 10 hcurs. The mixture is cen-
centratad under vacuum and the residue is taken up in
CHCly and washed successively with a 3 N solution of HC1
and then a saturated solution of NaCl. The organic phase
is dried over MgSOy, filtered and concentrated under
vacuum. The residue precipitates from an acetone/ether
mixture to give 2.8 g of optically pure (+)-1-[2-{3-(3,4-
dichlorophenyl)-1-{(3-iscpro-poxyphenyl )acetyllpiperidin-

3-yllethvl]-4-phenyl-l-azoniabicyclo[2.2.2]cctane

chlcride (compeund 4). M.p. = 132°C.
c D2(.‘ = +16.3° {c=1; CH30H)

EXAMPLE S

. 7Z2\% _ . . {CH)n
({)-A:= > 'Ts-Chz—,R4'Q —(CAZS
\O\ |
' 0— iPr
= \® .
ar - 2 :oae @ ()X w—: aCa - 505

[-34

2.65 g of 4-phenylquinuclidine and 8.3 g of the
benzenesulfonate prepared according to PREPARATION VII
(c¢) are dissolved in 40 ml of acetonitrile and the
reaction mixture is refluxed for 6 hours. The mixture is
concentrated under vacuum and the residue is taken up in
CH,Cl, .and washed successively with a 1% aqueous solution’
of benzenesulfonic acid and then with water. The organic
phase is dried over NasSO4, filtered and concentrated
under vacuum. The residue precipitates from isopropyl
ether to give 8 g of optically pure (+)-1-{2-(3-13,4-



flakes. 2) Preparation of (+)3-(2-nethanepsulfonyloxyethyl)-3-
(3, 4-di chl orophenyl ) -1-[(3-chl orophenyl)acetyl]

-50 -

dichlorophenyl)-1-{(3- isopropoxyphenyl)acetyl]piperidin-
3-yllethyl]-4-phenyl-1 -azoniabicyclo[2.2.2]octane
benzenesulfonate (compound 5). M. p- = 195.5°C.

(@2]1p20 = +12° (c=1; MeOH)

Compounds 6 to 12 described in TABLES I and II
below are prepared by following EXAMPLES 1 to 5.



- 64- Thi s conmpound is prepared according, to the nethod descri bed

above in Preparation VII, step b, starting from mchlorophenylacetic

acid which is commercially available. 3) Preparation Q&ﬁi TOtHTe—2

2 g of (+)3-(2-nethanesul fonyl oxyethyl)-3-(3, 4- AUTLALC LT

di chl or ophenyl ) - 1-[ (3-chl or ophenyl )acetyl] piperidine M Xed
(2232114 1998t afe
of DVF an

W th 1.6 g of 4- phenyl azoni abi cyg¢l
mer hanesul fonate and 1.4 g of potassium carbonate in 3
of acetonitrile. The reaction mxture is heatedja
hours, allowed to cool, poured in a HerBl&@ CH err]d [ l..m xture and
extracted with CHerr]CJerr]. After washing with water, e

TABLE I
R
&f}F#’“N<a{)cﬂcH Lcora:
2)2 23 =
/ \;_d/@ I.
Clo Ar
Mopo ;
in °C
Example Ar' R T Ar and/or
e . o] .
[ JD
6 CHj - @@ 150
a | -s7.9°
a F
7 CHg3 - @@ 178
F
F F
8 CH3 | -CHa- [:f:l\ 97
. OiPr
F
. :OCH;
9 @@ H - @ 104-106
OCH;

* The rotary powers, [Q]p, were measured at 20°C, c=l1
in CH3OH. '



twice with 1IN HO ,

over NaJerr]SOerr], t he

twice with a saturated sol uti on of NeC
resi due

and drying
I s chromat ographed on silica using

CHerr]C[err] / CHerr]OH (95/5 v/v and then 90/10 v/v) as the eluent.

1.18 g of the expected product

I s obtained, which crystallises.from

ether. Mp. = 115 - 120[err]C [err] = 3,2[err] (C = 0,5 ; |REBHACEYENT S47ET
23 JUN 1998
-52 -
TABLE 11X
/N
()~ N «cHy), N-CO-CH,-Ar
N, . [@ o T L
AC
cl
Cl
Example n* Ar AG M.p. ; °C
and/or [Qlp
10 ) 1@ 125 ; -16.0°
A
0iPr
11 @ Br® 196-198
~oH '
1
12 (ﬂ/ 1@ 156-160
Nl +11.0°
OiPr
EXAMPLE 13

D:Ar=

e

i "QiPr

R = ~CH3~CH3-O COCH3 . Ar' =

P

T=-CHy-; Q=H.




[err]
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8,2 g of ethyloxalyl chloride are added dropwlise
to a solution of 19 g of 2-(2-tetrahydro-
pyranyloxyethyl)-3, 4-dichlorobenzeneethanamine (obtained
according to PREPARATION (I) - Step (b)) and of 7 g of
triethylamine. The reaction mixture is stirred for one
hour at room temperature and conpen-trated under vacuum.
The residue is taken up in ethyl ether and is
successively: washed with water, dried over Na3S04 and
concentrated'hnder vacuum. The residue is chromatographed
on silica gel using CHyCly,CH3OH (100/1 v/v) as the
‘eluent to give 16 g of N-ethyloxalyl-2-(2-
tetrahydropyranyloxyethyl)-3,4—dichlorobenzeneethanamine.
Step 2

16 g of the product obtained above are dissolved
in 40 ml of THF and added dropwise to a suspension of 1.7
g ©f LiAlH4 in S ml of THF at 50°C. The reaction mixtur
is refluxed for 4 hours, cooled, hydrolyzed, filtered and
concentrated under vacuum. The residue is chromatographed
on silica gel using CHpClz,CH3OH (100/5 v/v) as the
eluent to give 14 g of N-(2-hydroxyethyl)-2-(2-
tetrahydropyranyloxyethyl)—3,4-dichlorobenzeneethanamine
under the form of an oil.

Step 3

3.55 g of BOP are added at 0°C to a solution of
2.4 g of the product prepared above, 1.1 g of triethyl-
amine and 1.3 g of 3-isopropoxyphenylacetic ac;d in 60 ml
of CH7Cly. The reaction mixture is stirred for one hour
at 0°C and is then successively concentrated under
vacuum, taken up in AcOET, washed with water, dried over
Na3S04 and concentrated under vacuum. The residue is
chFomgtographed on silica gel using CH2Clj,/CH3OH (100/3
v/v) as the eluent to give 2.2 g of N-{2-hydroxyethyl)-
N-(3-isopropoxyphenylacetyl )-2-(2-tetrahydropyranyloxy
ethyl) -3,4-dichlorobenzeneethanamine under the form of
an oil.

.
-
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Step 4

0.41 g of acetyl chloride is added to 2 solution
of 2.2 g of the product cbtained above in 10 ml of CH,Clo
in the presence of 0.56 ¢ of-triethylamine in CH3Clz. The
reaction mixture is stirred for one hour and is then
successively concentrated under vacuum, washed with
ethyl ether, with water, dfied over NaS04 and
concentrated under vacuum to give 2 g of N-(2-
acetoxyethyl )-N-(3-isopropoxyphenylacetyl)-2-(2~
tetrahydro pyranyloxyethyl)-3,4—dichlorobenzeneethanamine
under the form of an oil.
Step S

2 g of the oil obtained above are dissolved in 20
ml of methanol saturated with HCL and the mixture is
stirred for one hour at room temperature. The reaction
mixture is concentrated under vacuum, the residue is
taken up in AcOET, washed with water, dried over NaySQ4
and chromatographed on silica gel using CHClj/CH3O0H
(100/3 v/v) as the eluent to give 1.2 g of N-(2- '
acetoxyethyl )-N-(3-isopropoxyphenylacetyl)-2-
hydroxyethyl-3, 4-dichlorobenzeneethanamine under the form
of an oil.
Step 6

0.5 g of the product prepared above is dissolved
in 10 ml of CHyCly in the presence of 0.11 g of
triethylamine. 0.125 g of mesyl chloride is added and the
reaction mixture is stirred for 30 minutes at zroom
temperature. The reaction mixture is concentrated under
vacuum and then the residue is successively taken up in
ACOET, washed with water, dried over NajSO4 and
concentrated under vacuum to give 0.5 g of N-(2-
acetoxyethyl )-N-(3-isopropoxyphenylacetyl)-2-mesyloxy-
ethyl-3, 4-dichlorobenzeneethanamine under the form of an
oil.

L]
-
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CLAI MS: 1. A quaternary basic amde of the formula

REPLA(EYT
23 JUN 1998

Step 7

0.5 g of the product prepared above and 0.25 g of
4-phenylquinuclidine are dissolved in 1 ml of
dimethylformamide and the reaction mixture is heated at
80°C for two hours. The reaction mixture is poured into
water and then successively extracted with AcOET, washed
with water, with a saturatéd solution of NacCl,
conqentratéd under vacuum and the residue is
chromatographed on silica gel using CHCly/CH30H (100/5
v/v) as the eluent. The pure fractions are concentrated
under vacuum, the residue is <taken up in CHzCly; and
precipitated by adding ethyl ether to give 0.45 g of 1-
[3-(3,4-dichlorophenyl)-4-(N-{2-acetoxyethyl)-3-
iscpropoxyphenylacetylamino)butyl]-1-
azoniabicvclo{2.2.2.]cctane chloride (Compeund 13).
M.p. = 90-92°C.

EXAMPLE 14

Tablet comprising:
Compound 4 250 ng
Lactose 80 mg
Crosslinked polyvidone ' 20 mg
Methyl hydroxypropyl cellulose 10 mg

Hydrogenated castor oil 40 mg



i n which -Ar is a phenyl which is nono- or di-substituted by a
subst i t uerit sel ected froma hal ogen, a hydroxy, a ((Jerr]-Cerr]) alkoxy,

a trifluoromnethyl sai d substituents being identical qpud+£ie#eﬁt;~ef‘
napht hyl group which is nmonosubstituted by a hal ogen; %

direct bond or a -CH err] group. - Ar' is a pheny
di -substituted by a hal ogen atom or a napht hyl ;

a CJerr]-Cerr]-alkyl, or aferr]-(Cerr]-derr])al koxy

FRLACFA

o111 e e

- B4 sulvgoeog por

MI-‘ 'Sk ﬁ.ﬁ;

((err]-derr])al kyl, or a [err]-(C-bri - CIerr])aIkan)y oxy.

(derr]-derr])al kyl : - Q is hydrogen;

or else Qand R

together forma 1, 2-ethylene, 1, 3-propylene or 1,4- bULyicue group,
Anferr] is a radical sele%%fd froma 1-azoniabicyclo[2.2.2]-1-yle; 4-

pheny-1-azoni abi c 2.
oct-1-yle; 1-azorEmtemive| il I¢deptidinge; 4- phenyl

Tablet:

Compound 4

Hydroxypropyl cellulose
Lactose

Microcrystalline cellulose
Carboxymethyl stazch
Polyethylene glycol 6000
Coating:

Endraget L 100

Dibutyl phthalate
Isopropyl alcohol (evaporated)

EXAMPLE 16

Solution to be taken corally, ccmprising:

Compound 4

Ethyl alcchol
Propylene glycol
Polyvidone excipient
Glycerol

Artificial flavoring
Purified water qgsp

EXAMPLE 17

Injectable suspension containing:
Compound 4
Polysorbate 80
Polyoxyethylene glycol
Methyl and propyl para-
hydroxybenzoate
Sorbitol
Polyvidone excipient
Water for injectable pre-
parations

gsp

oct-1-yle; 4-benzyl - 1- azoni abi cycl o[ 2. 2. 2]
- 1-azoni abi cycl o

250 mg
6 mg
62 mg
6¢ mg
12 mg
10 mg
1 mg
1 mg
28 mg
100 mng
100 mg
S0 mg
20 mg
50 mg
2.5 mg
l.O'mg
50 mg
1.5 mg
20 mg
1.5 mg
30 mg
10 mg



[2.2. 1] hept-1-yl e and 4-benzyl
Is a phannmaceutically acceptabl e ani on.
formula (1) according to claim1,
defined in claim 1 and Anferr] is a 1-
4- phenyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane.

-57 -

EXAMPLE 18

-1-azoni abi cycl o[ 2. 2. 1] hept - 1-yl e; -
2 .
in which T,
azoniabicyclo

Gelatin capsule comprising:

A G
A quaternary baS|c an1de of
R Ar,

Compound 4 from 2.5 to 250 mg
Modified maize starch 50 mg
Talc 25 mg
Anhydrous colloidal silica 1 mg
Stearic acid 10 mg
Lactose gsp 100 mg
EXAMPLE 19
Suppository comprising:
Compound 4 150 mg

Solid semisynthetic

glycerides

EXAMPLE 20

gsp

1-[{3-(3, 4-dichlorophenyl )-4-[N~( 2-methoxyethyl )-3-
isopropoxyphenylacetamido] -butyl]~4-phenyl-l-azonia-~

bicyclo{2.2.2.]Joctane chloride

(1) : Ar =

- QiPr

R = -CHy-CH4,4-0-CH4 ; Ar' =

T = -CHZ -

Q= H

Ccl

Cl



68 3. A quaternary basic amde of forrmula (I) accor- ding to any
one of clains 1 to 2 in which T, RR Ar' and Q are as defined for (1),
Anferr] is a 1-azoniabicyclo- [2.2.2]octane or

4- phenyl - 1- azoni abi cycl o[ 2. 2. 2] octane radical, Ar is a:?
by a (Jerr]-Cferr]-alkoxy and Alerr] is a pharnmaceutica
anion. 4. A quaternary basic am de of the fornula

[err] 23 JUN 1378 :
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N-methoxyacetyl-2-(3, 4-dichlorophenyl)-4-( tetrahydro-
pyran-2-yloxy)butylamine.

A mixture of 8.6 g of 2-(3,4-dichlorophenyl)-4-
( tetrahydropyran-2-yloxy)butylamine (obtained according
to PREPARATION (I), step (b)), 2.46 g of methoxyacetic
acid, 5.55g of triethylamine in 50 ml of dichloromethane
is cooled to O°C and 14.5 g of BOP is added thereto.
The reaction mixture is stirred for one hour at room
temperature and concentrated under vacuum. The residue is
taken up in ethyl acetate and is successively washed with
water, dried over Na2S04 a'nd. concentrated under vacuum.
The residue is chromatsgraphed on silica gel using
CHCly/CH30H (100/1 v/v) as the eluent to give 7.5 g of
the expected product. :

Step 2
N-{2-methoxyethyl)-2-(3, 4-dichlorophenyl)-4-( tatrahydro-

pyran-2-yloxy)butylamine.

A suspension of 1.5 g of ULiAlH4 in 30 ml of
tetrahydrofuran (THF) is refluxed and a solution of 7.5 g
of the product obtained in step 1 in 40 ml of THF are
added dropwise thereto.

The reaction mixture is refluxed for 3 hours, cooled,
hydrolyzed, filtered and the filtrate is concentrated
under vacuum. The residue is chromatographed on silica
gel using CH2Cl/CH30H (100/5 v/v) as the eluent to give
4.1 g of the expected product. |



in which R and Q are respectively nethyl and hydrogen; 2-acetoxyethyl and

R and Q formtogether a 1, 3-propyl ene

roup, R' is hydrogen

hydr ogen; or
or a phenyl group and A- is a pharnaceutically accept A Ty A
quaternary basic amide of the formula [err] Flﬁﬁﬁfgﬁ ig?‘ﬁl
2 3 JUN 1998
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Step 3

N-(3-isapropoxyphenylacetyl)-N-(2-methoxyethyl)-2-(3, 4~
dichlorophenyl ) -4~-( tetrahydropyran-2-yloxy)butylamine.

2.6 g of BOP are added to a solution coocled at 0°C of
1.9 g of the product prepared in step 2, 1.2 g of
triethylamine and 0.96 g of 3-isopropoxyphenylacetic acid
in SO0 ml of CHeClz. The reaction mixture is stirred for
one hour and is then concentrated under vacuum. The
residue is taken up in ethyl acetate, washed with water,
dried over NaSQO4 and concentrated under vacuum.

2.2 g of the expectad prcduct is obtained, which is

directly used in the next step.

Step 4

N-(3-isopropoxyphenylacatyl)-N-(2-methoxyethyl)-2-(3,4-
dichlorophenyl }-4~-hydroxybutylamine.

A  saturated solution of hydrochloric acid in
diethylether is added to ‘2 solution of 2.2 ¢ of the
product obtained in step 3 in 30 ml of methanol, until
the obtention of a pH value of 1.

The reaction mixture is stirred at ambient temperature
for 30 min. and is then concentrated under vacuum. The
residue is taken up with ethyl acetate, washed with
water, dried over NaSQ4 and concentrated under vacuum to
give 1.8 g of the expected product which is directly used

in the next step.

Step 5 :
N-(3~-isopropoxyphenylacetyl)-N-(2-methoxyethyl)-2-(3,4-~

dichlorophenyl)~4- mesyloxybutylamine.



in which A- is a pharmaceutically acceptabl e anion- 6.

A quaternary

basi ¢ am de according to any one of clains 1 to 5 characterized in that

Alerr] is an anion selected
hydr ogensul f at e, net hanesul fonate, paratol uenesul fonate bE

and acet at e.

from chl ori de, brom de, i odi de,

23 JUN 1998

0.3526 g of methanesulfonyl chloride are added to a
mixture of 1.8 g of the product obtained in stap 4 and
0.456 g of triethylamine in 40 ml of dichlorcmethane. The
reaction mixture is stirred at ambient temperature for lh
and is then concentrated under wvacuum. The residue is
taken up with ethyl acetate, washed with water, dried
over NajSQ4 and concentrated under vacuum to give 2 g of
the expected product |

Step 6
1-{3-(3,4-dichlorophenyl)-4-{N-(2-methoxyethyl)~3-

iscpropoxyphenylacetamido] ~-butyl] -4-phenyl-l-azonia-
bicyclo{2.2.2]ectane chloride.

2 g of the product prsgared in step 5 and 1 ¢ of 4-
phenylquinuclidine are dissolved  in 2 ml of
dimethylformamide and the reaction mixture is heatad at
80°C for 4 hours. After cooling, the reaction mixture is
poured into water and then successively extracted with
ethyl acetate, washed with a 5% solution of hydrochloric
acid, with a saturated solution of NaCl, dried over
NaS04 and concentrated under wvacuum.

The residue is chromatographed on silica gel using
CHCly/CH30H (100/1 v/v) as the eluent. 0.9 g oOf the
expected compound are obtained. M.P. = 85 - 88°C.

EXAMPLE 21
(-)1-{2-({3-(3,4-dichlorophenyl)-1-((3~-chlorophenyl)
acetyl]piperidin-3-yljethyl]l-4~phenyl-l-azoniabicyclo
[2.2.1]heptane chloride.

= -

methane sulfonate
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(+)-1-12-[3-(3, 4-Dichlorophenyl)-1-[(3-isopro-
poxyphenyl)acetyl]plper|d|n 3-yl]ethyl]-4-phenyl-1-azo- __ —

ni abi cycl o[ 2. 2. 2] oct ane chl ori de.
conpounds of fornul a (1) accordihg to claim1, charadgt

deri vati ve.

A net hod of Hrepani-ng he oy
dtlzédlrn hatd

23 JUN 1998

of the fornula [err]

-6l -

A) l-benzyl-d-phenylpiperidine-i-carboxylic acid.

1000 g of d-phenylpiperidine-4-carboxylic acid,
p-toluenesulionic acid are suspendad in 106 ml of a 30%
solution of MNaOH. The solution obtained is cooled in
ice at 5°C, 47.6 g of benzyl bremide in 100 ml of
acetone are then added dropwise and the reaction
mixture is allowed to rise tc room temperaturs. After
cne hour, acetone is evaporated and the pH is adjusted
to 9.5 by addition of concentratead HCL and then to 8.5
by addition of 2N HCl. A white solid is filtered and
crystallises. After washing with water and then
acetone, 70 g of the expectad ccmpound are obtained.

B) l-benzyl-4-hydroxymethyl-4-phenyl-pigeridine.

70 g of the praduct obtained {in st2p A are
suspercded in 130 ml of THF and the r2acticn mixture is
ccoled in ice, 237 ml cf borane 1 M in THF aze then
aéded and che resaction mixturs is refluxed during 1
hour. 474 ml of borane 1 M in THF are added and reflux
is maintained during 3 hours.

The boranic ccmplexes formed are destroyed by
adding 100 ml of ethanol under the action of heat over
30 minutes. 150 ml of concentrated HCl are then added
under the action of heat, the reaction mixture is
refluxed for another 30 minutes, diluted with water,
rendered alkaline (pH = 12.5) by adding a 30% solution
of NaOH and extracted by 1 1 of an ether/THF mixture.

The reaction mixture is decanted, washed with
water, dried over Na3S04 and evaporated to dryness to

give a white solid which is recrystallised twice from
cyclohexane. 16 g of the expected product are
recovered.



wherein -OY is a | eaving group, Is treated with a cyclic tertiary am ne
of the formula [err] in which X[err], Xerrf:an Nt <—teget her
with the nitrogen atom to which they are bonded, f o ;3@azaﬁﬁcyéﬂﬁ§nh

azatricyclic systemoptionally substituted by a phenyl or @ BEmzyl—gr pup,
in a polar aprotic solvent, at a tenperature betweer] foonBiR/PRat ujeland
120[err] C, and then, if appropriate, exchanging thej anion o he
resulting quaternary salt with another pharmaceuticalljy

-6 -

Alternatively, L-ben:yl-4-hydrcxymethyl-4-phenyL
piperidine may be obtained from 4-phenvlpiperidine-4-
carboxylic acid by  ancther method wherein 4-
hydroxymethyl-4-phenylpiperidine nhydrochloride is
intermediately prepared.

In this methed, a sclution of 10.25 g of 4-
phenylpiperidine-4-carboxylic acid, p-toluepe-sulfonic
acid in 150 ml of borane 1 M in THF is refluxed for one
hour. The boranic complexes formed are destroyed by
refluxing the reaction mixture during 20 minutes with
30 ml of methancl, then an excess of hydrochloric ether
is added and the reaction mixture is left overnight at
rocm temperature.

A white solid crystallises. Methanol and THF are
evaporatad off, then, after taking up with acstone
under the action of heat, the rsaction mixzture is lait
to co&l down to rocom temperature.

The whita crystals fcormed are filtered and
washed with acetcne and then ether to give 1l1.1 g of 4-
hydroxy-4-phenylpiperidine hydrochloride.

20.5 g of this hydrochloride are dissolved in
100 ml of water and 200 ml of acetone, the rsaction.
mixture is mildly warmed up to 40°C and 27 ml of a 30%
solution of NaOH are added, followed by 17 g of benzyl
bromide diluted in S50 ml of acetone which are added
dropwise.

After leaving for 1 hour under stirring, acetone
is evaporated off and thé reaction mixture is then
diluted with water. The precipitate formed is filtered,
washed with water and dried under vacuum in a drying
oven. The product formed is solved in 800 ml of

cyclohexane under the action of heat and filtered to
discard the insoluble material. 19.3 g of the expected
product, which crystallises at room temperature, are
obtained. .



accept abl e ani on. 9. A nmet hod according to cla n.the _cyclic
tertiary amne (lII1l) contains from5 to 8 carbon ato .fﬂCshfs azabiTiycl i c
or azatricyclic system 10. The process according crairm-o--wheigijn t he
| eaving group -OY is a nethanesul fonate or benzenes QQEJ@Wqﬁﬁk

-63-

C)l-benzyl-4-phenylazoniabicyclo{2.2.1l]heptane methane-
sulfonate.

14.05 g of the compound cbtained in step 8 and
5.55 g of tristhylamine in 200 ml of anhydrous CHyCl)y
are stirred under nitrogen atmosphere and the reaction
mixture is cooled in ice down to £°C. 6.05.g of mesyl
chloride in 15 ml of CHyCly are added dropwise ac this
temperature and the reaction mixture is left to rise to
rcom temperature for 15 minutes. The solvent is
evaporated off at 30°C and the residue is taken up with
S00 ml of ethyl acetate, washed twice with water, dried
over NasS0y and evaporated under vacuum to give 19.1 g
of an oil which crystallises. It is dissolved into
180 ml of butancl and the reaction mixture is refluxed
for 2 hours. The «c¢olourless and limpid sclution
obtained is evapcratad, the rasidue is taksn up with
150 ml of acetone under the action of heat and stirrad
at room temperature. The white flakes formed are
filtered and washed with ether to give 16.85 g of the
expected product.
D)4-phenylazoniabicyclo[2.2.1lheptane methanesulfonate.

15 g of the product obtained in step C in 150 ml
of ethanol 95 are hydrogenatad at 40°C and at
atmospheric pressure, in the presence of 1 g of 10%
Pd/C. |

After 4 hours, the catalyst is filtered off on
Celite®, washed with ethanol, the solvent ' is
evaporated to dryness and the residue is taken up with
ethyl acetate under the action of heat. 10.1 g of the

expected product are obtained in the form of white
flakes.

a + - - M a -

-, * “' -r - <

piperidina,
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t he

cyclic

11. A method according to claim8 or 9 characterized in that
tertiary amne (lll) is selected from [err]

This compound is prepared according to the
method described above in Preparation VII, step b,
starvting “£rom m-chlorophenylacetic acid which 1is
commercially available.

3) Praparation ot compound 21 '

2 g of (+)3-(2-methanesulfonyloxyethyl)-3-(3,4-
dichlorophényl)-l-[(3-chloraghenyl)acetyl]piperidine
are mixed with 1.6 g of 4-
phenylazoniabicyclo(2.2.1l]lheptane methanesulfonate and

-~

1.4 g of potassium carbonate in 3 ml of DMF and 3 ml of

acetonitrile.
The reacticn mixture is heatad at 100°C fer 3

hours, allcwed to ccol, paourad in & HeO0/CH2Cl; mixture
and extractad with CHoCly. After washing with water,
twice with IN HCl, twice with a saturated solution of
NaCl and drying ovar Na4SQy4. the residue is
chromatographed on silica using CHaCly / CH30H (95/S5
v/v and then 90/10 v/v) as the eluent.

1.18 g of the expected product is obtained,
which crystallises from ether. :
M.p. = 115 - 120°C
ap = - 3,2° (C = 0,5 ; MeOH)
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13.

active principle. 14.

A conposition according to cl ai th

from2.5 to 250 ng of active principle.

REBL@@%L&I

S —r—, P

A conposition according to claim12 containing from8-6-ta 1000 ng of
ﬂlngf
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CLAIMS:

1. A quatemary basic amide of the formuta

R Q
{ t
Ar—T- co-N-CH,-c—CHz-CHz—An@. AQ ()
Tt
A¢

in which
' - Aris a phenyl which is mono- er di-substituted by a substituent
salectad frem a halogen, a hydroxy, a (C1-C4) alkoxy, a triflucramethyl,
said substituents being identical or differant ; or a napghthyl group which is
moncsubstituted by a halcgen ;
- Tis a direct bond ¢r a3 -CH»~ group
- Ar is a phenyl which is di-substituted by a halegen atem; or a
naghthyl ; )
- R is hydrogen cr a C4-Cq-alkyl, or a a-(C4-Cglalkaxy (C2-Cyq)aikyl,
or a a-{C2-Cylalkancyloxy (C4-Cglatkyl ;

-Qis hydrogen ; .
.orelsa Q and R together form a 1,2-ethylense, 1
butylene group ;
 .AmSis a radical selected from a 1.azaniabicycic(2.2.2]oct-1
phenyl-1-azoniabicycio(2.2.2]oct-1-yle | 4-benzyl-1-azoniabicycie(2.2.2]
oct-1-yle ; 1-azoniabicycic{2.2.1]hept-1-yle ; 4-ghenyl-1-azaniabicyclo
[2.2.1]hept-1-yle and 4-benzyl-1 -azoniabicyclo(2.2.1] hept-1-yle ;
-A @ is a pharmaceutically acceptable anion.

,3-propylene or 1,4-

yle ; 4-

. . . which T,
2. A quatemary basic amide df rormula () accarding to zta:r: n:. in g ‘a L
R Ar Af and Q are as defined in c!a.:m‘ 1 !an ! yioctane.
a'zoni:-)‘bicycloﬂ. 2.2Joctane ora 4-phenyl-1-azoniabicyc of2.2.



R

-68¢

3. A quaternary basic amide of formula (I) accor-
ding to any one of claims 1 to 2 in which T, R, Ar' and Q
are as defined for (1), Am#j is a l-azoniabicyclo-
{2.2.2]cctane or 4-phenyl-l-azoniabicyclo(2.2.2]octane
radical, Ar is a phenyl substituted by a C3-Cg-alkoxy and
2 is a pharmaceutically acceptable anion.

4. A quaternary basic amide of the formula

l | @

- * - G

a

in which R' and Q' are respectively methyl and hydrcgen;
2-acetoxyethyl and hydrogen: or R' and Q' form together a
1,3-propylene group, R" is hydrogen or a phenyl gzoup and
A" is a pharmaceutically acceptable anion.

5. A quaternary basic amide of the formula

.. ‘ /@\ O_ @ AC

a
a

in which A™ is a pharmaceutically acceptable anion.

6. A quaternary basic amide according to any one of
claims 1 to § characterized in that AD is an anion
selected from chloride, bromide, iodide,

hydrogensulfate, methanesulfonate, paratoluenesulfonate ,
benzenesul fonate and acetate. '
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7. (#)~1-(2-{3-(3,4-0ichloroghenyl)-1-((3-L{sqpro-
poxyphenyl)acetyl]piperidin-3~-yl]ethyl]-4-ghenyl-l-azqg-
niabicycla(2.2.2]octane chloride.

8. A methad of preparing the compounds of formula

(I} dccording to claim 1 ,characterized in that a derivative
of the formula

R Q
l l

Azr-T-CO-N-CHy-C-CHp~CH3 -0 (1I)

I

Ar?

wherein - ~0Y is a leaving group, £ 1
is tzesated with a cvclic terviazy am..:'e of the fozmula

in which X;, X3 and X3, together with the nitrogen atom
to which they are bonded, form an azabicyclic or
azatricyclic system opticnally substituted by a phenyl
or a benzyl group, in a polar aprotic solvent, at a
temperature between room temperature and 120°C, and
then, 1f appropriate, exchanging the anion of the
resulting quaternary salt with another pharmaceutically
acceptable anion.

9. A method according to claim 9 wherein the cycli

tertiary amine (IIX) contains from S to 8 carboa atoms i:
its azabicyclic or azatricyclic system.

10. The procass according to claim 9, wherein the leaving groug QYis a
meathanesulfonate or benzanaesulfonate group. :
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+ 1l1. A method according to claim 8§ or 9 characterized
in that the cyclic tertiary amine (III) is selected
from :

(2) T (0) <Nl | (<) @N
(@) 6}: (e) @r (£) @:
N

N .

12. A pharmaceutical composition conprising a compound of formuia (f)

according to claim 1 as the active principle together with  at least one
phammaceutical excipient.

13. A composition according to claim 12 containing
from 0.5 to 1000 mg of active principle.
14. A composition according to claim i3 containing
from 2.5 to 250 mg of active principle.
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QUATERNARY BASIC AMIDES AS TACHYKININ ANTAGONISTS

The invention relates to quaternary basic amides

of the formula

P9
Ar‘T‘—Co—N-CH;—CI:-CH;CH;‘Ame. a® ()
Ar’

These compounds are useful for the prepazaticn of
drugs intended for +the +trazatment of pathological

conditions involving the tachykinin system.

REPLACEMET SV
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