; e3eh™ \ c&d<bh6hTh! NOVEL Pl PERI DI NECARBO XAM DE DERI VATI VES, METHOD FOR
PREPARI NG SAME AND PHARMACEUTI CAL COMPOSI TI ONS CONTAI NI ijmwm“mm
subject of the present invention is novel piperidinecarb
derivatives, a nethod for their preparati on and pharnmaceuti calsGenmpositions
cont ai ni ng them as active ingredient. Mre particularly, the present
invention 10 weeleaAx9482novel piperidi retarboxam de demECINFRO2Y 0FEH63
t herapeutic use, in pathol ogi cal phenonmena which involve the tachykinin
system such as, for exanple, without Iimtation: pain (L. Uban et al.,
TINS, 1994, 17, 432-438; L. Seguin et al., Pain, 1995, 61, 325-343; 15 S. H.
Buck, 1994, Th&ONGThHdERRT IROGERRIBGKAMANE REFFSEIVERt oW TH@W EJ&t sey) ,
allergy and inflammation (S. H Buck, 1994, The Tachyki ni n Receptors,
Humana Press, Tot GREPANG A8y ANLD FBIARAGEEIIGR MRS EONSP. Hol zer
and U. Hol zer-Pet sche, Pharmacol. Ther., 20 1997, 73, 173-217 and 219-263),
respiratory disorders (J. M zrahi CENTAENINGLSAMECol ogy, 1982, 25, 39-50: C
Advenier et al., Eur. Respir. J., 1997, 10, 1892-1906; C. Adveni er and X.
Ermnds-AIt, Pul monary Pharmacol ., 1996, 9, 329-333), urinary disorders 25

(S. H Buc 1994, The chykini n Receptors, Humana Press ot owa
Jersey; C A Maggi, Pro%-}?%ssul&f%e%ur%b&?o%resﬁréléSlmﬁ%nt]ldré@S %%Yj?gleogl cal

Aut onon ¢ phﬁl&eﬁdﬁ%%?gﬁ%hf% et T e physi ol
Rev. 1998, 1320y 4k IBEeNha JER foa IUIBROLS: EAORAI Clh sl il g5 S have

been carried ‘out” on tachykini'ns and therr recep ors. Tachykinins are
distributed boidhids tder cpptihro@IMmeus systemand in the peripheral

nervous system The tachykinin receptors have been recognized and are
classified into three ty@es:pdNYichNKx1PWNK3the present invention
10 relates to novel piperidinecarboxamide derivatives for
therapeutic use, in pathological phenomena which
involve the tachykinin system such as, for example,
without limitation: pain (L. Urban et al., TINS, 1994,
17, 432-438; L. Seguin et al., Pain, 1995, 61, 325-343;
15 S.H. Buck, 1994, The Tachykinin Receptors, Humana
Press, Totowa, New Jersey), allergy and inflammation
(S.H. Buck, 1994, The Tachykinin Receptors, Humana
Press, Totowa, New Jersey), gastrointestinal disorders
(P. Holzer and U. Holzer-Petsche, Pharmacol. Ther.,
20 1997, 73, 173-217 and 219-263), respiratory disorders
(J. Mizrahi et al., Pharmacology, 1982, 25, 39-50;
C. Advenier et al., Eur. Respir. J., 1997, 10,
1892-1906; C. Advenier and X. Emonds-Alt, Pulmonary
Pharmacol., 1996, 9, 329-333), urinary disorders
25 (S.H. Buck, 1994, The Tachykinin Receptors, Humana

Press, Totowa, New Jersey; C.A. Maggi, Progress in

Neurobiology, 1995, 45, 1-98), neurological disorders,
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10 Substance P (SP) is the endogenous ligand for the NK1 receptors,
neurokinin A (NKA) that for the NK2 receptors and neurokinin B (NKB) that
for the NK3 receptors. The NK1, NK2 and NK3 receptors have been
denonstrated in various species. 15 Areview by C A Mggi et al. (J.

Aut onom ¢ Pharmacol ., 1993, 13, 23-93)_apd_a review by D. Regoli et al.
(Pharmacol . Rev., 1994, 46, 551-599) sumup the tachykinin receptors and
t heir antagoni sts and di scl ose the pharnacol ogi cal studies and the
applications in 20 human t herapy. Nunerous patents or patent applications
descri be compounds which are active on the tachykinin receptors. Thus,

internati onalne@rgﬂsgﬁtﬂ%wsgﬁﬂﬁﬁ?i@e@g e(:catAes_ﬁa%%eetcoéwounds of formul a:

-3 Am(CH )m Inwhich:” y represent the bival ent

radical - 0- O GepnomAMeBfidoiand [BRva £l 121N WRlgiSfa dds

particul ar, enzoyl

di chl or opheny ) YR Prwid @3Ny IHevA- (I Per I8 n-dbo_308) .
yl ) pi peri di ne- 4-carboxam de "(conmpound a) is described in Exanple 65 of WO

96/ 23787. Thi s conpoundrhasedcerdt gheadfd,| Mineddqls thasdd-dnmudies receptors
but a lower affinity for the human NK3 receptors. Patent application EP-A-0

776 893 r ¢ attessd dbddie cmmicathdsatoforf araatykirfind Md>thddA-B-Ra (B) D E 15
in which in particular: - D-E may represent a bivalent radical -O CH2- CHZ-;
- L, G E ArdeRorand Rrthavaidid faarenti stat dsstedPdiantt MD 00 34274
relates to 20 cycl ohexyl pi peri di ne derivatives which are antagoni sts both
of the NKI1 rexsspimyls Henvaifhsivdtean Rrghd rofthe eoeibatherale prteryor

neur oki nin A . '
system. The tachykinin receptors have been recognized

and are classified into three types: NK;, NK;, NKs.

10 Substance P (SP) is the endogenous ligand for the NK;
receptors, neurokinin A (NKa) that for the NK; receptors
and neurokinin B (NKB) that for the NK; receptors.

The NK;, NK; and NK; receptors have been
demonstrated in various species.

15 A review by C.A. Maggi et al. (J. Autonomic
Pharmacol., 1993, 13, 23-93) and a review by D. Regoli
et al. (Pharmacol. Rev., 1994, 46, 551-599) sum up the
tachykinin receptors and their antagonists and disclose
the pharmacological studies and the applications in

20 human therapy.

Numerous patents or patent applications
describe compounds which are active on the tachykinin
receptors. Thus, international application WO 96/23787

relates to the compounds of formula:



- 4 Novel conpounds have now been found which have a very high affinity
beth for the human NKZ receptors for neurokinin A and for the human NK3
receptors for neurokinin B and which are antagonists of 5 the said
receptors. Furthernore, the conpounds according to the present invention
hrave good bi oavailability when they are gdoinistered by the oral route.
These conpounds may be used for the 10 preparation of nedicanents useful in
the treatnment of any pathol ogy where either neurokinin A and/or NK2
receptors, or neurokinin B and/or NK3 receptors, or both neurokinin A and
neurokinin B and/or NK2 and NK3 receptors are involved, in particular in
the treatnent 15 of pathol ogi es of th:/péspkratory gastroi ntestinal,
urinary, imrune, cardiovascul ar and ce&ntral \nervous systens as well as in
the treatnment of pain, nigrahme(CHpf|-G€r@hELHNAT nauséd)and voniting, and
skin di seases. Thus, accordlng to onelof i'ts aspects, the 20 subject of the
present invention is conpounds of fornyla /ICH~p CH NC

N-CH, -CHI -C~-CHz~N.C g Z O R-N~CH ' Cl c1! - 5 inwhich: - Rl represents a
hydrogen atomor a nethyl radical; - B represents a direct bond or a -CHzZ-
group, in which:

- A may represent the bivalent radical -0-CH;-CHy-;
- Am, m, Ar; and T have different wvalues.

5 In particular, 1-[2-[4-benzoyl-2-(3,4-
dichlorophenyl)morpholin-2-yllethyl]-4- (piperidin-1-
vl)piperidine-4-carboxamide (compound a) is described
in Example 65 of WO 96/23787.

This compound has a high affinity for the
10 human NK, receptors but a lower affinity for the human
NK3 receptors.
Patent application EP-A-0 776 893 relates to

the compounds of formula:

NG—{/\NABR (B)

15 D—E
in which in particular:
- D-E may represent a bivalent radical -0-CH,-CH;-;
- L, G, E, A, B, Ry, and Ry have different wvalues.
Patent WO 00/34274 relates to
20 cyclohexylpiperidine derivatives which are antagonists

both of the NK; receptors for substance P and of the NK,

receptors for neurckinin A.



- Z represents a phenyl, a 2,3-dichlorophenyl or a 5 2,6-dichl orophenyl; as
well as their salts with inorganic or organic acids, their solvates and/or
their hydrates. The conpounds of formula (1) according to the invention
conprise both the optically pure isoners and 10 m xtures thereof in any
proportions. It is thus possible to fornysalts of the conpounds of fornmula
(I'). These salts conprise both those with inorganic or organic acids which
al |l ow appropriate separation or crystallization of the 15 conpounds of
formula (1), such as picric acid or oxalic acid or an optically active
acid, for exanple, a mandelic or canphorsul phonic acid, and those which
form pharmaceutically %C&% acbérg saléss,hs‘lfjchngé té}éa h gﬁr(?&hvlv}?lr'lge,
hydr obr om de, sul phate, %y rogeﬂyﬁﬁnsuld%a?e, di%yd?ogen phosphat e,

met hanesul ph , I p : , I te, succinate,
naphthalene-gﬁghgﬁ%gﬁ% e,hf ud%ﬁ% e%e%?%gg e?g?sgﬁésgﬁé%e, w _
benzenesul phongl &+ HAS ard L1 MERRSK] PIONRAL £na 3ESE Bl ife KA ENRXPT €SS ON

hal ogen atomis understood to nmean a chlorine, bromne, tluorine or iodine
atom - 6 AccoEbng £&r theuPsesent Bn&ﬁd‘tdr@{bhtiﬁﬁec@xﬁf@é)%éﬁﬁs@é éprnul a
(I') inthe formof optically pure isonmers are preferred. The foll ow ng
conpounds: 55 thé\, aild neédeybedr§ 2- [ 4- benzoyl - 2- (3, 4-di chl or ophenyl)

nmor phol i n-2-yl Jethyl]-4-(piperidin-1-yl)piperidi ne4-carboxan de,
dextrorotatory isoner; Furthermore, the compounds according to the

N- et hyl - 1-[ 2- [ 4- benzoyl - 2- (3, 4-di chl or ophenyl ) nor phol i n-2-yl Jethyl]-4-(pip
eridi n-1-yl ) pppesenti nerlvedt tom boxesi deod dekoava bl alpbt ity sehen ; they

N, N-di met hyl - 1-[ 2-[ 4- (2, 3-di chl or obenzoyl ) - 2- (3, 4di chl or ophenyl ) nor phol i n- 2
-yl Jethyl]-4-2%¢ Hhsu§TePi Pper tlde neral ckeweRani de, | aevorotatory i soner;
- N, Ndinethyl-1-[2-[4-(2,6-dichloro henyl)acetylélS

2- (3, 4- di chl or ophenyl ) nBEPHBI FPIROVRF B RJY | P used for the

4- ( pi idin-1-yl)pi i di pe-4- b i d d ' -
e e APl PR P o R RO E (e IPX L OLBL LAY LB © 1o
rpholin-2-yl 1 et hyL1 20, f6p' peLL i 01 dn¥h) RLRESL 16~ £- SRE Pox gk de.
dextrorotatory ¥s%ner, -

N-met hyl - 1-[ Zﬁéé 2ok&; 35 iEQ&PWPEEHY%)Qﬁ&?é&]ﬁﬁ{ﬁe‘e&%&%%}h%}) mor pho

lin-2-yl]ethylT4-Tpi peridin-1-yl)piperidine-4-carboxamde, _
dextrorotat or i SORBhin a8 464! n8SréREAInSA! ARaybt MNkNQLEANNE Or organic

aci ds, their solvates and/or their hydrates, are preferred. The
follow ng compgysfiors are involved, in particular in the treatment
15 of pathologies of the respiratory, gastrointestinal,
urinary, immune, cardiovascular and central nervous
systems as well as in the treatment of pain, migraine,
inflammation, nausea and vomiting, and skin diseases.
Thus, according to one of its aspects, the

20 subject of the present invention is compounds of

formula:

~

CH,

o~ *cH

N | |

S N'CHz‘CHg'C\ /N-IC-B-Z (D
-$ CH, o)

~NJ

R “CH,

S

Ci
Cl



- N, N-di net hyl - 1-[ 2- [ 4- benzoyl - 2- (3, 4-di chl or ophenyl)

mor phol i n-2-yl ] ethyl]-4-(piperidin-1-yl)piperidine 5 4-carboxam de,
dextrorotatory isomer; as well as its salts with inorganic or organic
acids, its solvates and/or its hydrates is particularly preferred.
According to another of its aspects, tbeSIQ present invention relates to a
nmet hod for preparing the conpounds of formula (1), their salts, their

sol vates and/or their hydrates, characterized in that: a conpound of
formula: o/Cl-i2~CH Il HCCH-CCH~NCB-Z( ) O~C 15 C1 in which B and
Z are as defined for a conpound of formula (1), is reacted with a conpound
of formula: . . IH(11)y 10 -~Ui R~ ~CH3 in which RL is as
defined for dJEaﬁﬁﬁﬂhu of formula (1), in the presence of an acid, in a

sol vent, and_;q%nr% ?és%p%%n%qFS?%J h'n%%g%§%h1af e?%&%h?g&?g#ﬁgd by means

of 5 a reducing ‘agent. i ona e compound o i's converted

carried out Th R RO Ee e A AL S AT G Th & sol vent
such as - 7 represents a phenyl, a 2,3-dichlorophenyl or a
5 2,6-dichlorophenyl;
as well as their salts with inorganic or organic acids,
their solvates and/or their hydrates.

The compounds of formula (I) according to the

invention comprise both the optically pure isomers and
10 mixtures thereof in any proportions.

It is thus possible to form salts of the
compounds of formula (I). These salts comprise both
those with inorganic or organic acids which allow
appropriate separation or crystallization of the

15 compounds of formula (I), such as picric acid or oxalic
acid or an optically active acid, for example, a
mandelic or camphorsulphonic acid, and those which form
pharmaceutically acceptable salts, such as the
hydrochloride, hydrobromide, sulphate, hydrogen

20 sulphate, dihydrogen phosphate, methanesulphonate,
methyl sulphate, oxalate, maleate, fumarate, succinate,
naphthalene-2-sulphonate, gluconate, citrate,
isethionate, benzenesulphonate, para-toluenesulphonate,
acetate.

25 The expression halogen atom is understood to

mean a chlorine, bromine, fluorine or iodine atom.



met hanol or dichloronethane, at a tenperature between room tenperature and
the reflux tenperature of the solvent, and forns in situ an internedi ate
imne which is chemcally reduced using, for exanple, sodium 15

cyanobor ohydri de or sodiumtriacetoxyborohydride or catalytically using
hydrogen and a catal yst such as pal | adi ugn on carbon or RaneyR nickel.
According to a variant of the nethod: a conpound of formula: 20 -9
/CH ~ HY-SQZ-O-CH -CH,-C~CH ~N-CGB-Z (I1V) - Ol~ -C1L C1 in which B and Z
are as defined for a conpound of fornula (1) and Y represents a nethyl,
phenyl, tolyl or trifluoromethyl group, is reacted with a conpound of 5

formula: 1 \NH (ITlI) | T, Re~.~ i i I S: f i ne r a conpound
of formula (I). Opti onﬁﬁ%rq%ng%oénp%gg&)%g%oé frluﬁer?ﬁ%)drr’sdcc%eﬁverted to one
of its salts W j i gani ¢ i Yoi i i rried
out in an ineérlafn{ﬂsbo ﬂ\g%rn?ﬁguc J:(?(E';}lslodrN, ﬁ}diclrrr%t y ffobrsrrrrna-rﬁﬁe({,ﬁ%géedtlg% tﬁr"}%,

et hyl ene chliid s tQdIghe drdsppropanol and in the presence or the
absence of a base. Wen a base is used,

The following compounds:

5 - N,N-dimethyl-1-[2-[4-benzoyl-2-(3,4-dichlorophenyl) -
morpholin-2-yllethyl]-4-(piperidin-1-yl)piperidine-
4-carboxamide, dextrorotatory isomer;
~ N-methyl-1-[2~[4-benzoyl-2-(3,4-dichlorophenyl) -
morpholin-2-yllethyl]-4-(piperidin-1-yl)piperidine-

10 4-carboxamide, dextrorotatory isomer;
- N,N-dimethyl-1-{2-[4-(2,3-dichlorobenzoyl)-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl]-4-(piperidin-1-
vl)piperidine-4-carboxamide, laevorotatory isomer;
- N,N-dimethyl-1-[2-[4-(2,6-dichlorophenyl)acetyl]-
15 2-(3,4-dichlorophenyl)meorpholin-2-yljethyl]-
4- (piperidin-l-yl)piperidine-4-carboxamide,
dextrorotatory isomer;
- N,N-dimethyl-1-[2-[4-[2-(2,3-dichlorophenyl)acetyl]-
2-(3,4-dichlorophenyl)morpholin-2-yllethyl]-
20 4-(piperidin-1l-yl)piperidine-4-carboxamide,
dextrorotatory isomer;
- N-methyl-1-[2-[{4-[2-(2,3-dichlorophenyl)acetyl]-
2~(3,4-dichlorophenyl)morpholin-2-yllethyl]-
4- (piperidin-1-yl)piperidine-4-carboxamide,
25 dextrorotatory isomer;

as well as their salts with inorganic or organic acids,



15 it is chosen from organic bases such as triethyl am ne,

N.N-di i sopr opyl et hyl ami ne or N-net hyl norpholine or fromthe alkali netal
carbonat es or bicarbonates such as potassi um carbonate, sodium carbonate or
sodium - 10 bicarbonate. In the absence of a base, the reaction is
carried out using an excess of the conpownd of formula (II11) and in the
presence of an alkali netal iodide such as potassiumiodide or sodium

i odide. The reaction 5 is carried out at a tenperature between room
tenperature and 100C. According to another variant of the nmethod, a
corrpoundofforrrula CI-lz\IH'NI\I—CI—lzCI—lzC\NH(V)OCCI—l~I~\

RGO L0 DR 8 delinsd ol 4 comoyntal fogmie (1)

el
is reacted w 1}1 frunct1 onal er| va 1ve an aci'd

(M) 15 in which B andqglearﬁ 31% r]:q?n & conpound of fornula (I).

Optionally, the conpound of for 'S converted to one of its salts

W th i nor gani.c yo1y Qriganiey A0l e %Qb%%z%gmcl Pnal gdari waldienef) 1 he aci d

(M), the acid i'tself, or alternatlvely one ofthefunctlonal erlvatlves

whi ch react \Md:ﬁ;}ﬁ-mlm Viore taxanpl £ @ik i de, v 18 ghipeadh @ntwydri de, the
acid chloride, or an
5 4-carboxamide, dextrorotatory isomer;
as well as its salts with inorganic or organic acids,
its solvates and/or its hydrates is particularly
preferred.
Accorxding to another of its aspects, the
10 present invention relates to a method for preparing the
compounds of formula (I), their salts, their solvates

and/or their hydrates, characterized in that:

a compound of formula:

CH
N
o I CH,
I
H-C-CH,-C N-C-B-Z (ID)
- \CHZ/ I}
Cl
Cl

15

in which B and Z are as defined for a compound of

formula (I), is reacted with a compound of formula:



- 11 activated ester, such as the para-nitrophenyl ester, is used. Wen
the aci'd of fornmula (V1) itself is used, the procedure is carried out in
the presence of a 5 coupling agent used in peptide chem stry such as

1, 3-di cycl ohexyl car bodi i m ne or

benzotriazol - 1-yl oxytri s(di met hyl am no) pflosphoni um hexaf | uor ophosphate in
the presence of a base such as triethylam ne or N, N-diisopropyl et hyl am ne,
in an inert solvent such as 10 di chl oronmet hane or N, N-di net hyl f ormam de at
a tenperature between 0C and roomtenperature. Wien an acid chloride is
used, the reaction is carried out in an inert solvent such as
dlchloronethane or benzene, e presence of a base 15 such as
triethylam ne or N nethyl nofpholine and at a tenperature between -60C and
room tenperature. The conpopnds o (1) thus obtained nay be
subsequent|ly separated fro he m and fﬂélfled according to
conventional nethods, for 20 eXanpl e li zat or chromat ogr aphy.
The conpounds of for mul a (1) KBGSW? re isolated in the formof a

free base or a salt, according to fFonventional techniques. \Wen the
conpounds of fornula (I') are 25 ogaalned in the formof a free base, the
salification is carried out bypt mnth the chosen acid in an - 12
organic solvent. By treating t fre di ssol ved for exanple in an
et her such as diethyl ether or in an alcohol such as 2-propanol or in

ccetone of %ﬂ'@%ﬁ%ﬁg‘% BB G AN L
e cory SoEHL I iad L T JOED 1 J SRS A . e
intermediate iminium salt formed is reduced by means of
5 a reducing agent.

Optionally, the compound of formula (I) is
converted to one of its salts with inorganic or organic
acids.

The reaction is carried out in the presence

10 of an acid such as acetic acid, in a solvent such as
methanol or dichloromethane, at a temperature between
room temperature and the reflux temperature of the
solvent, and forms in situ an intermediate imine which
is chemically reduced using, for example, sodium

15 cyanoborohydride or sodium triacetoxyborohydride or
catalytically using hydrogen and a catalyst such as
palladium on carbon or Raney® nickel.

According to a variant of the method:

a compound of formula:

20



10 sul phate, trifluoroacetate, hydrogen sul phate, dihydrogen sul phate,

met hanesul phonat e, oxal ate, nml eate, succinate, funarate,

napht hal ene- 2- sul phonat e, benzenesul phonat e, para-t ol uenesul phonat e,
gluconate, citrate or acetate is, for exanple, prepared. 15 At the end of
t‘he reaction, the conpounds of formula_(b) _may be isolated in the form of
one of their salts, for exanple, the hydrochloride or oxalate; in this
case, if it is necessary, the free base may be prepared by neutralizing the
said salt with an 20 inorganic or organic base, such as sodi um hydroxi de or
triethylamne or with an alkali nmetal carbonate or bicarbonate, such as
sodi um or potassium carbonate or bi car bek&be. The conpounds of fornmula (11)
are prepared 25 according to known mefhods su 2as those described in WO

96/ 23787. - 13 For ex e C ound of is prepared
according to SCHEME 1 be?%i%c&iﬁ@w) %?gen atom or an
O-protecting group. SCHEME 1 al O E- ) ~ E-C)CH CH N~-B-2zZ/ |/
Il ocL d C1 (Vi) (M11) bl cl O( FK}C}Z CH2 N~-B-Z/ Od d {IX
5 When E represents a protecting gr he latter is chosen from
conventional O-protecting groups wel [™Yknowti to a person skilled in the art,
such as for exanpl e tetrahydropyran- ZEL benzoyl or a 10
(C1-C4)al kyl carbonyl . In Step al of SCHEME 1, a compound of formula (VII)
is reacted with nciion derivatiye_of an_acid of formyla_(Vl),
according to %%ea?b%%O% 3e%i%ﬁ§l?sd%§gi?%§d °fn? o?ﬂ@?o?ggo% ain a
conmpound of for%éla (I) and Y represents a methyl, phenyl, tolyl or

trifluoromethyl group, is reacted with a compound of

5 formula:

\
L NH (D)
_N

~
R7 O CH,

in which R; is as defined for a compound of formula (I).

Optionally, the compound of formula (I) is
converted to one of its salts with inorganic or organic

10 acids.

The reaction is carried out in an inert
solvent such as N,N-dimethylformamide, acetonitrile,
methylene chloride, toluene or isopropanol and in the
presence or the absence of a base. When a base is used,

15 it is chosen from organic bases such as triethylamine,
N,N-diisopropylethylamine or N-methylmorpholine or from
the alkali metal carbonates or bicarbonates such as

potassium carbonate, sodium carbonate or sodium



formula (M 11). The conpound of formula (VIIl) thus obtained is optionally
deprotected in Step bl according to nethods known to a person skilled in
the art. For 5 exanple, when E represents a tetrahydropyran-2-yl group, the
deprotection is carried out by acid hydrolysis using hydrochloric acid in a
sol vent such as ether, nethanol or a m Xigure of these solvents, or using
pyri di ni um p-tol uenesul phonate in a solvent such 10 as net hanol or
alternatively, using a resin Anberlyst in a solvent such as nethanol. The
reaction is carried out at a tenperature between roomtenperature and the
reflux tenperature of the solvent. Wien E represents a benzoyl group or a
(C1-4) al kyl gar I ou t ot ect | S i t by

hydrol ysi s i (rilﬁa aan?g:rerfe |nun’”{}%sijaﬁ)g%e eo%répl%e’ééaed a %Irlee%ncg#ﬁrphlysdr oxi de

such as sodi %ﬂ%%&’@&eu %garret. Wyl Q¢ &rc(ﬁdﬁdﬂﬁﬁnd”fy@%ﬂ% in an

i nert solvent su as wat er, anol , et hano oxane or a m xture of

these solventg 1@t AP0 d eReAIYS A Jretaeen QG ;angddie FRfild .
tenperature of the solvent. In Step cl, the alcohol of formula (IX) is

oxi di zed in qniel d9 g1 e AlidrRhwde faifad mdd dd .| JThelheapdidat | on
reaction is carried out using, for 25 exanple, oxalyl chloride, dinethyl
sul phoxi des ang tddratiled adtet i aagareturstGetasa ddo onet hane and -
15 at a tenperature of between -78C and roomtenperature. The conpounds of
formula (111)cempedamwe sl rdr.epared accordi ng to known met hods. For
exanpl e, a conmpound of forrmula (I1l) is prepared according to 5 SCHEME 2
bel ow. SCHEME 2 \ \ N -Aq¢drdigo e groNhernvgnignt .ofRthe mgoliod, R~ = H
e2 (IB) : R ~CH3 (3i) : RR=CH3 NI~ 03 c2 NNGC~CH3 p Steps a2 and
b2 of SCHEME 2 are carrd &PTRAVEE O FiHGU R t he procedures described in
Steps A and B of Preparation 2.16 in WD 96/ 23787.

CH
O// ?\CHZ
N><j/ v-cnz-cnz-‘c\ im (V)
cH,”
|

N

R “CH,
cl

in which R; is as defined for a compound of formula (I),
is reacted with a functiona; derivative of an acid of
formula:
HOOC-B-Z (VI)
15 in which B and Z are as defined for a compound of
formula (I).

Optionally, the compound of formula (I) is
converted to one of its salts with inorganic or organic
acids.

20 As a functional derivative of the acid (VI),
the acid itself, or alternatively one of the functional
derivatives which react with amines, for example an

anhydride, a mixed anhydride, the acid chloride, or an




- 16 In Step c2, conmpound 3 is reacted with a nethyl halide, preferably
met hyl 'i odide, in the presence of a strong base such as sodi um hydride, in
a solvent such as tetrahydrofuran and at a tenperature 5 between room
tenperature and the reflux tenperature of the solvent and a m xture of the
conmpound of formula (X) in which Rl =_Hqgnd the conpound of formula (X) in
which R1L = CH3 is obtained which is separated according to conventi onal

nmet hods such as chronmat ography. 10 The conpounds (X) are deprotected in
Steps d2 or e2 according to known nethods in order to give the expected
conpounds of formula (111). The conpounds of forrmula (IV) are prepared
accordi ng to _knawn hads suc S t e i i 3787. For
exanple, a C(?r?poll}’r?d:”e‘(;af[ (;ngcrenllsjl a141 a%]%%}ee%%%e%d %q‘l%d%%glnlp\/\o%usﬁ%%f JT850r mul a:
Y- SCz- C1 (thééhymich Y represents a nethyl, phenyl, tolyl or
trifluoromethyl group. The reaction is carried out in 20 the presence of a
base such as triethyl afng uhe iLHine.oMN N R0PREDY BB Ofs used,

N- net hyl nor pholine, in a solvent such as dichl oronet hane or tol uene, and at
a tenperatur e hejartire 20C and-itde af liux diemeraddi@ off the sol vent. 25
The conpounds of fornula (V) are prepared according to SCHEME 3 below in
whi ch E r epr esfiplsing -ageht hygldgen peptainid-qhatiesthngugtows and Pr
represents an N-protecting group. SCHEME 3 O~ a3 OE-OCH. ,-CHr NH

E- O CH2- CH, , INFrdidyclolaxylddriRliOmimns d¥ BbeSlmtl:iCHd ICHA WPy —- - - - - -
HO-CH -CHz N-Pr Y-SOz d (V) _'C - d d Cm d3 N\ -CH2-CH.r N-Pr e3
(V) O-C N ~\ tRisgdinettly an)ing) ningpimm wp fesef sierpipgamiated i 51y gr oup,
the 5 latter is chosen from conventional N-protecting groups well known to
a person ski Ithal RresanRcaref PR SHdgt akdript LY HENRS t2%hut oxycar bonyl

benzyl oxycar bonyl _ or , . .
y y N,ﬁcdiisopropylethylamlne, in an inert solvent such as

10 dichloromethane or N,N-dimethylformamide at a
temperature between 0°C and room temperature.

When an acid chloride is used, the reaction
is carried out in an inert solvent such as
dichloromethane or benzene, in the presence of a base

15 such as triethylamine or N-methylmorpholine and at a
temperature between -60°C and room temperature.

The compounds of formula (I) thus obtained
may be subsequently separated from the reaction medium
and purified according to conventional methods, for

20 example by crystallization or chromatography.

The compounds of formula (I) thus obtained
are isolated in the form of a free base or a salt,
according to conventional techniques.

When the compounds of formula (I) are

25 obtained in the form of a free base, the salification

is carried out by treating with the chosen acid in an



trityl group. The conpounds of formula (VI) are marketed or - 18
prepared according to known nethods. Thus, for exanple,

2- (2, 3-dichl orophenyl )acetic acid is prepared according to SCHEME 4 bel ow
foll owi ng the procedures described in Preparation 1.1. 5 SCHEME 4 Cl a~ ~
¢ ---~. ~-/ 0 ~d COHCO-CH5 d e4,Ad CHZCOOH (M) C d4 /| .~-~C
CHZCN 8 C d CHzOH 6 ¢~ G / ~C CHZOSO=CH3 7 The conpounds of fornula
(VIl) are known and prepared accordi ng to known nethods such as those
described in WO 96/ 23787, in WD 01/04105, in 10 WD 00/ 58292 or in
Tetrahedron: Asymetry, 1988, 9, 3251-3262. During any one of the steps for

' th ! f I [.). | ' : ds of
For mil & (1) CTHTSe REVfent vy Pyt (i A RS BRI ©

desirabl e to tgixote%fa{-moﬁl@ irlﬁazﬁ{ | e SRASI4d W dunet | onady QS)?LELF}ﬁar?UCh as
t he am ne, hydroxy r carboxyl groups, present on any one of the nol ecul es
i nvol ved. Thig) qguiiecdd@n 48y her SGHAIEDPOUN aceddhe or in
dichloromethane, or in ethyl acetate or in acetonitrile
5 with a solution of the chosen acid in one of the
abovementioned solvents, the corresponding salt is
obtained which is isolated according to conventional
techniques.
Thus, the hydrochloride, hydrobromide,

10 sulphate, trifluorocacetate, hydrogen sulphate,
dihydrogen sulphate, methanesulphonate, oxalate,
maleate, succinate, fumarate, naphthalene-2-sulphonate,
benzenesulphonate, para-toluenesulphonate, gluconate,
citrate or acetate is, for example, prepared.

15 At the end of the reaction, the compounds of
formula (I) may be isolated in the form of one of their
salts, for example, the hydrochloride or oxalate; in
this case, if it is necessary, the free base may be
prepared by neutralizing the said salt with an

20 1inorganic or organic base, such as sodium hydroxide or
triethylamine or with an alkali metal carbonate or
bicarbonate, such as sodium or potassium carbonate or
bicarbonate.

The compounds of formula (II) are prepared

25 according to known methods such as those described in

WO 96/23787.



usi ng conventional protecting groups such as those described in Protective
Groups ‘in Oganic Chemstry, J.FFW MOnre, ed. Plenum Press, 1973, in
Protective Goups in Organic Synthesis, T.W Geene and 5 PG M Wtts, Ed.
John Wley and Sons, 1991 or in Protecting G oups, Kocienski P.J., 1994,
Georg Thiene Verlag. The elimnation aof the protecting groups nmay be
carried out in an appropriate subsequent step using nmethods known to a
person skilled in the art and which 10 do not affect the rest of the

nol ecul e invol ved. The resolution of the racem c m xtures of the conpounds
of fornmula (1) makes it possible to isolate the enantioners. It is however

preferable to carry OUthEP%)gaiﬁ?f oléjté(%’b&j (_Ilrekff ?cr?%ﬁana%m yres fromthe

conmpound of forrmula (VI alternativ nternedi at e

conpound usefull o f.0r. Prepasidth@ &9 @m@gﬂ@(ﬁ géﬁégﬂfh(ﬁﬂiah @ccording to the
met hods descrlbed In the publications cited above for the preparation of a

20 conpound ofeddgan s (/10ydrddien cormp Ul safo forsmdac {ng aboye. al so

conprise those in which one or nore hydrogen or carbon atons have been

repl aced by their radioactive isotopesCHRME exanple tritium or carbon-14.

Such | abel |l ed 25 conpounds are useful in research, netabolic or

phar macoki neti c work, or in bt henican trials as - 20 receptor ligands.

The conpounds according to the i §€SP§ C&P ubj

bi ochem cal test EOFHE-GHf Nﬁithe conp 2%t a

was evaluated in vitro by seyeral biochem cal tests us
Subst ance P | abel | ed

The binding of [ 1251 ] B

t he Bol ton-Hunter reagent) {he NK1 receptors of hu hobl astic 10
cells (D. G Payan et al., J In@unol., 1984, 133, 32604326 2) The

bi ndi ng of [1251]1H s-NKA tqythe cloned human NKz recepCbrs expressed by
CHO cells (Y. Takeda et al., J. Neurochem, 1992, 59, 740-745). 15 3 ) The
binding of [ 1251 | H s [Nefhe' ] NKB to the cl oned hivih Nk3 receptors
expressed by CHO cells (Buell et al., FEBS Letters, 1992,bg99, 90-95). The

tests were carried out according to

|ﬁﬁﬁ£g receptors
radhol i gands: 1)
i odi ne- 125 usi ng

0™

I
() =~—":_ HO-CH,CH, N-C-B-Z

Cl
Cl

(X)

When E represents a protecting group, the
latter is chosen from conventional O-protecting groups
well known to a person skilled in the art, such as for
example tetrahydropyran-2-yl, benzoyl or a

10 (C1-Cy)alkylcarbonyl.

In Step al of SCHEME 1, a compound of formula
(VII) is reacted with a functional derivative of an
acid of formula (VI), according to the methods

previously described, in order to obtain a compound of



X. Enonds-Al't et al. (Eur. J. Pharmacol ., 1993, 250, 20 403-413; Life Sci
1995, 86, PL 27-32). The conpounds according to the invention weakly
inhibit the binding of substance P to the NK1 receptors of the human
| ynphobl astic cells IMD. The inhibition constant Ki for the receptors of
t-he human 25 | ynphobl astic cells is greatser- than or equal to 8 x 10-9M -
21 The conpounds according to the invention strongly inhibit the binding
of [1zSI]H s-NKA to the cloned human NKz receptors. The inhibition constant
Ki is less than or equal to 5 x 10-1M Thus, the conpound 5 of Exanple 1
possesses a Ki equal to 4 x 10-11M The conpounds according to the
i nvention str i NRkbit, the binding of [ 1251 ] His [MePhe' ] NKB to the
cl oned hunan:§#§%¥5%e§?g¢£:'the inhibition constant Ki is |ess than or
equal to 7 x 10-1M Thughe thendutPOURE-Rf1 £XarPl £) lopesseseemaa Ki equal
to 4 x 10-11M The prior art conpound a inhibits the binding of
[1ZSI'] H s- NKA 4 0opheored DR dizo t &6edd 018 gtdh 181 Kicest@ing ocd x 10-11M It
inhibits the binding of 15 [izSI]H s[ MePhe' ] NKB'To the cloned hunman NK3
receptors w tifetthdds eeudim tto 2a Xpdb=s &M sHHE]l €dmpoutitks &ft § eoPpr esent
invention were also evaluated in vivo on aninmal nodels. In gerbils, a
rotating b®hassample s winshucedrbrdyents rast ¢t vdlaydackyrast2arl on of a
speci fic agoni st

group, the deprotection is carried out by acid

hydrolysis using hydrochloric acid in a solvent such as
ether, methanol or a mixture of these solvents, or
using pyridinium p-toluenesulphonate in a solvent such

10 as methanol or alternatively, using a resin Amberlyst®
in a solvent such as methanol. The reaction is carried
out at a temperature between room temperature and the
reflux temperature of the solvent. When E represents a
benzoyl group or a (C;-C4)alkylcarbonyl group, the

15 deprotection is carried out by hydrolysis in alkaline
medium using for example an alkali metal hydroxide such
as sodium hydroxide, potassium hydroxide or lithium
hydroxide, in an inert solvent such as water, methanol,
ethanol, dioxane or a mixture of these solvents, at a

20 temperature of between 0°C and the reflux temperature
of the solvent.

In Step cl, the alcohol of formula (IX) is
oxidized in order to obtain the aldehyde of formula
(IT). The oxidation reaction is carried out using, for

25 example, oxalyl chloride, dimethyl sulphoxide and

triethylamine in a solvent such as dichloromethane and



of the NKz receptor, [N el ] NKA(4-10); it was observed that a unil ateral
application of [Nl el ] NKA(4-10) into the gerbil striatum|eads to strong
contralateral rotations which are inhibited by the conmpounds 25 according
to the invention adm nistered either by the intraperitoneal route, or by
t-he oral route. This test - 22 was cafrsied out according to M Poncel et
et al., Neurosci, Lett., 1993, 149, 40-42. In this test, the conpounds
according to the invention are active at doses ranging from0.1 ng to 30 ny
per kg. For exanple, 5 the conpound of Exanple 1 possesses an effective
dose 50 (EDSO) of 2.9 ng per kg by the intraperitoneal route and an EDSO of
6.2 MY Per K0,0Y,!PEnBLaL AUl B bACOBERI LGg°@ bALALLAG RERRL AU res

i nduced by infrastria mnistration of a specific agonist 10 of the NK3

receptor: senktide; it irfcORSREYGHASNRE 2ovRLLAL gFal)aRRL! GAWEN 00
senktide into the gerbil striatumleads to strong contral ateral rotations
which are inhpbkt ggegxréeea@ewawﬁgst@cq‘c%dhnaemoa@e ForeRkiagRle, a

adm nistered either by the intraperitoneal 15 route, or by the oral route.
This test wasceapbliad otfit fagsandi ngIre Xs pwepdsecll tcebraling kiof e Sci .,
1995, 56, PL27-PL32. In this test, the conpounds according to the invention
are activebat SGHEME Rabgilpng.from 0.1 ng to 30 ng per kg. For exanple, the
conpound of Exanplée 1 20 possesses an EDso of 2.8 ng per kg by the
intraperitoneal route and an EDSO of 4.8CHBMBé& kg by the oral route. In
rats, the application of an agonist of the NKZ receptors in the septum
causes an increase i g, 25 rel ease g &setylcholine in t I ppocanpus
(test carried out acd ng to R Stei g et al., Eur. J.

Neur osci ., 1998, 10 3 i KetiNs£I N gui nea pigs | ocal
application of an agoni st of the NK3 receptors in the sgptum causes an
increase in the reNease of zgacetylc {ne in tyhe hi ppocaMpus (test 5 carried
out according to[N. r ¢o—eF—at—== [Neurlopepti+des—#+998, 481-488). The
conpounds accordilgg #o the inventi\Qn Bl ock this increas n the rel ease of
acetyl choline whethier it is caused an agoni st of the/NK2 receptors or by
an agoni st of the K3 10 receptp+rN. F&N exanple, th Nonpﬁﬂ#& of Exanple 1
bl ocks this increase in the refeasg of acetylcholife cgused either by an
agoni st of the NKz receptors in rafs, or by an agonjst/of the NK3 receptors
in guinea pigs, at doses of 0.1-0.3 ng/kg and 0.3-1 ng/ kg by the 15
intraperitoneal route, respectivély. In rats, constrdaint stress causes an
increase in the tissue | evel of DOPAC (3, 4-di hydroxyphenyl ,acetic acid) in
the prefrontal cortex (test carried out according to B. A For r ow et al .,

Eur. J. Pharmacol ., 20 1993, 238, 255-262). This increas¢ is _blocked by a
speci fic antagoni st of the NKZ receptors such as saredutant Enmonds- Al t
et al., Life Sci., 1992, 50, PL101-PL106) and is consequent pdi at ed by

the activation of the NKZ receptors by the endogenous 25 greurokinin A It
i s observed that the conpound of Exanple 1 adm nistered at 1 ng/kg by the

d? C—N/

- s N \
):R,=H =———— (X):R, =H < > 3 R,
e2 *

() : R, = CHe—— (X): R, = CH,

Steps a2 and b2 of SCHEME 2 are carried out
according to the procedures described in Steps A and B

of Preparation 2.16 in WO 96/23787.



- 24 intraperitoneal route conpletely blocks this increase. In guinea
pirgs, a treatnment with hal operidol, adm nistered at a dose of 1 ng/kg by
the intraperitoneal route, causes an increase in the nunber 5 of

dopam nergi ¢ neurons which are spontaneously active (popul ation response)
i'n the ALO region (VTA, ventral tegnentalg area) of the brain, neasured in
el ectrophysiology. This increase is nediated by the activation of the NK3
receptors by endogenous neurokinin 10 B (C. Gueudet et al., Synapse, 1999,
33, 71-79). It is observed that the conpound of Exanple 1 adm ni stered at
0.1-1 ng/ kg by the intraperitoneal route bl ocks this increase. All these

phar macol ogi cal resul t%nsrbﬁc\gﬁ tgazt Jc%g&%c%@%%gq%aa&%cg disng, to the

i nvention, in particular tthe cefigoun are m xed antagoni sts

of the NK2 reesplor s ANGO b M ecenians finblocking e

phar macol ogi éct's cdu y ne or neurokinin B, whether

they are app@&%&fﬁf&%@%'@ﬁﬁng?%wt&ﬁ{h theidoBRAnasraud eligpse i s
provoked. Furthernore, these results show that the conpounds according to
the inventionfrRsS IR IDILOGdRIHy B e Weld atThe wamauds of the
present invention are in 25 particular active ingredients of pharmaceuti cal
conposi ti aNs bariess trvontitamperapameatany echw thefiliet rremper2bunsseofas a

medi canent. The conpounds of formula (1) above may be used at daily doses
of 0.01 to 1Ghergpqlererki lamdfa bodytweieglif dfhe heompamrad dfo feermuleat ed,
preferably at 5 daily doses of 0.1 to 50 ng/kg. In human bei ngs, the dose
may pref er abl §¥)vaimry wWhigth Ril=t § 4nd0Ghey cpapogay ofpferpudei défl)afhy from
0.5 to 1 000 ng depending on the age of the subject to be treated or the
type of treaﬂﬁ@ﬁﬂ!fhr&pﬁ%baé?i@b6¢l%%¢avh%%b 19 FEPaYRbPY @Secrding

medi caments, the conpounds of fornulalghg are general | dm nistered in the
form of dosade® FRA¥ERtHRNAL RPRRER) S %> aﬁlér?ﬂaetfc?ﬁ%ﬁ formul ated in

0 osag PR BRI Gy TR Y T ormul ated in
ne. o mor 15 phar macclite GIREEIH ehte. S PRI RG T AR 1 of i ts
aspect s, the B esent LOMentd an, nel ghes,d e pharmcstiloal, conposiid ons

contai ni ng, as ive ingredi ent’,” a conpoun rmi or one of its

phar maceut i ca%)@/eg@e@ccc&,gé&m tPorrﬁPl'é’a{fﬁI )a_nd/ or hydrates. In the
a Ions 0

phar maceutic conposi t the present Invention for adm nistration by

the oral, sublingual, ifnhal&gdmSubedtEneadisml Nt (AYSEEE dreddidlvenous

transdernmal, local or rectal route, the 25 active ingredients may be
adni ni st er ed ddbditiing Of SBkASn afi b S raldoNas | thesd adddeived hin
conventi onal - 26 pharnmaceutical carriers, to animals and to human

bei ngs. The appropriEle7 urddr fatampieor admmpeindtsOnfcxmpla seIxheid orns by
the oral route such as tablets, gelatin capsules, powders, granules and
oral sol uti onseacted with a compound of formula:
Y-S0,-Cl (XI)
in which Y represents a methyl, phenyl, tolyl or
trifluoromethyl group. The reaction is carried out in
20 the presence of a base such as triethylamine, pyridine,

N,N-diisopropylamine or N-methylmorpholine, in a

solvent such as dichloromethane or toluene, and at a

temperature of between -20°C and the reflux temperature

of the solvent.

25 The compounds of formula (V) are prepared

according to SCHEME 3 below in which E represents



5 or suspensions, the forns for sublingual and buccal adm nistration,
aerosol's, the fornms for topical adm nistration, inplants, the forns for
subcut aneous, intranmuscul ar, intravenous, intranasal or intraocul ar

adm nistration and the fornms for rectal admnistration. 10 Wien a solid
conposition is prepared in the formof _tahlets or gelatin capsules, there
are added to the active ingredient, mcronized or otherw se, a m xture of
pharmaceuti cal excipients which may be conposed of diluents such as for
exanpl e |l actose, 15 mcrocrystalline cellulose, starch, dicalcium
phosphat e, binders such as for exanple ponV|nyIpyrroI|done hydr oxypr opyl

met hyl cel | ul I nf,eqra gent:s, nt
ponwnyIpyrrg)l%%éb%I§l g?oggﬁ%jEgﬁﬂégﬁﬁ'figgqﬁ§§ 20 ceIIquse gf?&ghts such
as silica, tahgc dygatzﬁy as magnesi um stearate, stearic acid,

gl ycerol tribehénate i Um stearyl fumarate. Wetting agents or

surfactants such as sodium | auryl sul phatSGHEME $sor bat e 80, pal oxaner 188
may be 25 added to the formul atigrm™\The tablets may be prepajﬁajby vari ous

- 27 techniques, direct conpression! dry ganul %tbo&g _gg;i on,
hot-nmelt. The tabl et sER§FHsEinchateior coat ed R 1&%% exanpl e
Wi th sucrose) or coated with vagilQus 5 polynmers or other apphrqpriate

materials. The tablets may havé |1 ash, del ayed or prolon
preparing polyneric matrices o n& speC|f|c pol ymers i nxhe al
filmcoating. The gel atin.capsul ¢s D be soft or -hard, 10 fil mcoated or
otherwi se so as to have a fl ash, Cprol onged or del ayed act|V|@W (for exanple
by an enteric form. They may nqﬁqgnly contain a solid forn{dIBti on

formul ated as above for the tabl but also liquids 15 or g$em solids. A
preparation in syrup or elixir formmay contain the active ingBedi ent
together with a sweetener, preferably calorie-free, nethyl pagaben and
propyl paraben as antiseptic, as well as a taste

0™ 3 0™

-SO,-O-CH,- N-Pr <——— HO-CH,-CH, N-Pr
Y-50,-0-CH,-CH, o
cl a
V) c1 al
(XII)
O >Q-CH2 CH, N-Pr W)
/
R; \c

When Pr represents an N-protecting group, the

5 1latter is chosen from conventional N-protecting groups

well known to a person skilled in the art such as, for

example, the tert-butoxycarbonyl, benzyloxycarbonyl or
trityl group.

The compounds of formula (VI) are marketed or



20 enhancer and an appropriate col ouri ng agent. The powders or granul es

di spersible in water may contain the active ingredient in a mxture with
di spersing agents, wetting agents or suspendi ng agents, such as

pol yvi nyl pyrrol i done, as well as with 25 sweeteners or flavour correctors.

For rectal admi nistration, suppositoriesqare - 28 used which are
prepared with binders which nelt at rectal tenperature, for exanple cocoa
butter or polyethylene glycols. For parenteral, intranasal or intraocular 5

adm ni strati on, aqueous suspensions, isotonic saline solutions or sterile
and injectable solutions are used which contain pharnacol ogi cal ly

conpati bl e di spersi ng agents. and/ or, sol ubil.i,zi ent s, r.e e

propyl ene gl ?Parﬁfg'léh e an%r Opa]fréo"gh né%%%%%%’ o) Ltl%'i o%gﬁh?%%ﬁg%n’ be
injected by the inir vgpﬁ Hﬁ?t i t_ls. possi such
as, for exanp e(,é’gatn %lco %jﬁsolgskgc a)sé%e t%acnoﬁ?(“slo(j% biaggélgectoi %Caciﬁ@%%d%

pol yet hyl ene gl yealeps Prooydento ol drtly A SISl oniiddcis fact ant
such as pol ysorbate 80 or pol oxaner 1853 To prepare an oily solution which
can be injecteebyr-dd€oh Nt ramuscul ar route, it is possible to solubilize
the active ingredient with a triglyceride or a glycerol ester. 20 For |ocal

adm nistragion, creans, ointnents, gedcHEM®I4 yria and sprays nmay be used.
For transdermal administtation, it is pogﬁible to use patchgs in

mul tilam nated forpoxrwith & reserySiryln whih the g e ingredient may
be in 25 al coholic ution, or spra For "adm ni st r & by inhal ati on,
an aer osol - 29 us®ed whi ch conté if or exanpl e sprbi@an triol eate or

oleic acid as well agfirichlorofl uoropgihane, dichl orof tmoromet hane,

di chl orot etrafl uor oet hane, Freon substgtufes or any other biologically
conpatible 5 propell®&nt gas; it is also possible to use—a system contai ni ng
the active ingredient alone or conmbined with an excipient, in powdered
form The active ingredient nay al so be provided in thejﬂern1of a conpl ex
with a cyclodextrin, for exanple 10 a, (3,y-cycl odextrin,
2-hydroxypropy|-(3-c\g!o@extr&n. The actiye ingyedient
formulated in the of rg_ctocaps or mgcrasphere
one or nore carrie addi tives. t he prol ongea~gt-e
are 15 useful in thelcas® of chronic ffreafhents, inplants niy be used.
These may be prepar edHjoROHhe form of &W,@N |y suspensi onCHOCfHhe form of a
suspensi on of nicrosgperes in an isotogic nedium In each dosage unit, the
active ingredient of "V — —

The compounds of formula (VII) are known and
prepared according to known methods such as those
described in WO 96/23787, in WO 01/04105, in

10 WO 00/58292 or in Tetrahedron: Asymmetry, 1988, 9,
3251-3262.

During any one of the steps for preparing the
compounds of formula (I) or the intermediate compounds
of formula (II), (III), (IV), (V) or (VI), it may be

15 necessary and/or desirable to protect the reactive or
sensitive functional groups, such as the amine,
hydroxyl or carboxyl groups, present on any one of the

molecules involved. This protection may be carried out



20 formula (lI) is present in quantities appropriate for the daily doses
envi saged. In general, each dosage unit is suitably adjusted according to

t he dosage and the type of adm nistration envisaged, for exanple tablets,
gelatin capsules and the |i ke, sachets, anpoules, 25 syrups and the like,
drops such that such a dosage unit contaigyys. fromO0.1 to 1 000 ng of active
i ngredi ent, - 30 preferably from0.5 to 250 ng before being adm ni stered
one to four tines a day. Although these dosages are exanpl es of average
situations, there may be particul ar cases where 5 higher or | ower dosages
are appropriate; such dosages also belong to the invention. According to

by 1 he doct or ERED AT o EREL Hodee T S o e Tl ol e 1 2T LT
and the respogse. Ofpdd ilei‘epz.sé‘éé’c é%’fougﬁ% %P&aﬁ?cﬁ%‘rg o{ z;h? aspects,

the present invention relates t e use e conpou ormula (1),

or of one of jheiy. &E@éme%aca@iéfn&ﬁq&p&@@l €157 t Sip SPky@Les;ad/ or

hydrates for the 15 preparation o,f nedicaments intended for treating any

pat hol ogy wheg£oghd hed KE NEPnthadd Orm K2 Ee&8RE 04:8q Oor neurokinin B
and/ or NK3 receptors, or both neuroki ni N A and neurokinin B and/ or NKZ and

NK3 receptorspas el wotved. EQD AskOrvi gy tananoéhes Dol tsr aspects, the
present invention relates to the use of the compounds of fornula (1) or of
one of their phatreaceusi@Gabhys ackeptabslel sRlIs, F9d4at@sommdrloiethydr at es
for the preparation of nmedicanments intended for treating 25 pathol ogi es of
the respirat oVerlamstThe nebtnimationrohatlye pProvectimg cwvedbevesye ubar
system and of the - 31 central nervous systemas well as pain, mgraine,
i nfl ammat i on, CHELERA e #%n@%l%@Pr%mﬁl%k¢nS%W%%%B%%t $%@PeR%h%$e and in a
non-limting nmanner, the coqgounds of forpula_(]) are useful;

anal gesi cs, |WPEE9@$CE@%W“|E t%ép?¥%%?n%h%l%?dt%%uﬁ%fl%rba?% s%%hc%s

post - oper pai n; ural gia of the_brachi xus; chronic pain such as
arthriticfé i dﬁﬁ%éﬂg c%sg% aF?ﬁFl?fsth?h@%L%E%f% WYAYE s or psorlatlc
arthritis; neuropathlc Bﬁln Sugc Oogso tehgé gtlc neural La, e genlnal

neural gi a, segnental or %tercos?a neura gra %ronyéfgla causé?g|a

CrL T SR, o betic ao PO TeESpHI BTG B
neural gi a the enantiomers.

It is however preferable to carry out the

15 resolution of the racemic mixtures from the compound of
formula (VII, E = H) or alternatively from an
intermediate compound useful for preparing a compound
of formula (VII), according to the methods described in
the publications cited above for the preparation of a

20 compound of formula (VII).

The compounds of formula (I) above also
comprise those in which one or more hydrogen or carbon
atoms have been replaced by their radioactive isotope,
for example tritium, or carbon-14. Such labelled

25 compounds are useful in research, metabolic or

pharmacokinetic work, or in biochemical trials as



15 or gl ossopharyngeal neuralgia; the illusory pain of anputees; various
forms Of headache such as chronic or acute m graine, tenporomandi bul ar
pain, maxillary sinus pain, facial neural gismor odontal gia; pain
experienced by cancer sufferers; pain of visceral origin; 20
gastrointestinal pain; pain caused by _compression of a nerve, pain caused
by intensive sporting activity; dysnmenorrhoea; nenstrual pain; pain caused
by neningitis or arachnoiditis; nuscul oskeletal pain; pain in the | ower
back caused by a spinal stenosis, a 25 prol apsed disc or sciatica; pain
experienced by angina sufferers; pain caused by ankyl osi ng spondylitis;
pain - 32 :EE%%%i5¥f¥1qgﬂdé.QOUt; pa!n_associaped m@th bur ns,
cicatrization or “prurigi-nous dermatosis; thalamc pain; - as
anti-inflamuatory agen [ Ul ; [ L) e j

asthma, influenza, chr E)I?l’!iec %n@%&#ﬁtﬁcc{ﬁ%%;ﬁﬁ c%%arlq{:\}hr onic o s?térqucti ve
bronchitis anlORRL G JIstdiudiane il mnary, di sease)), coughs,

al l ergi es, bronchospasm and rheumatoid arthritis; inflamatory di seases of
the gastrointestinal sysieenffigfi X AWl th b surdiss erse takhyiiggat i ve
colitis, pancreatitis, gastritis, intestinal inflammtion, disorders caused
by non- st & oirtlepitind Ridsarevailaiateaaeit Syl t 29 [Bmedverna land cteaneiidaly

ef fects caused by bacterial infections, for exanple caused by C ostridium
difficile; infdsmmisdmg sdaddiaiissass:; for 15 exanpl e herpes and eczeng,;

i nfl ammat ory bl adder di seases such as cystitis and incontinence; ophthal mc
i nfl ammati ons such as donjThethinding afd VFiTIEH-68 ndhdshanaem al
inflammations such as gingivitis and perjodontitis; 20 - in the treatnent
of allergic diahalded Witharadiaigar ofging s Bl 45 49Y cari a, cont act
dermatitis, atopic dermatitis_and respiratory di seases such as rhinitis; -
in the treat RSRIVIE i QLI M FﬁEePéﬁFlsanzﬁluﬁ‘é‘Pvgé@‘p gtléﬁ’]tlicn

particul ar. ps oses. such. as schi zaphr epi mania a ja, cognitive
di sor der glo _c,y(sggLs sﬁ%’téj'agp é}é‘dafhe‘?nﬁ“rear%‘ S df 'sg‘la@élfnoa]hwi &wfgﬁ%r el at ed
denenti a; di%%?é}éjggyopathies; depression; Parkinson's disease; drug
dependency; substdnce ‘abuse; consci ousness di sorders, sl eeping disorders,
di sorders 5 of the circadign rdyidmy Wd[ldifi]olr}f'f‘sr—%@ @p&ﬂdéawéngpm' S
syndronme; Huntington's chorea; stress-related somatic disorders;

neur odegener ghinkh NIELIeRepTU axpPletlted @}F\{se@@e cRn 16" qut zfghdizal @gob
di sease; disorders associated wth panic, phobia or stress; 10 - in the

treat ment of gwdi {7 cajdonscradmt hel per nesbi 1740-0fs5t he bl ood-brain barrier
during inflammtory and autoi mune proceésses of the central nervous system
for exanpl® during Al DSy eltad ash idifresté ONE 2> 1Hits ReeBhaM) SIKEe tioeltdweant and
anti spasnodic agent; - in the treatnent of acute or delayed and anti ci pated
nausea and vomidnerdy, himan NGnples epdurs®sa eapa esemdt byg CHod vedd sby Bdiedds such
as the agents used in chenotherapy in the case of cancer; by radiation 20

t herapy duri rRf iak adiBEEBDLfftere thttax 222+ 0 abdonen in the treatment of
cancer or carcinoidosis; by ingestion of poison; by toxins caused by

met abol i ¢ or infecti ousTRi sEPRet YRR AT AtV i R HIRDdRed during a

bacterial or viral strointestjnal_infection;
X. Emoéﬁg—Alt et al. lEur. J. éharmacol., 1993, 250,

20 403-413; Life Sci., 1995, 56, PL 27-32).

The compounds according to the invention
weakly inhibit the binding of substance P to the NK;
receptors of the human lymphoblastic cells IMS. The
inhibition constant Ki for the receptors of the human

25 lymphoblastic cells is greater than or equal to

8 x 107°M.



25 during pregnancy; during vestibular disorders such as travel sickness,
vertigo or Meniere' s disease; in post - 34 operative diseases; the
nausea and voniting induced by dialysis or by prostagl andi ns; by
gastrointestinal obstructions; in reduced gastrointestinal nmotility; in
vi sceral pain caused by nyocardial infargtion or 5 peritonitis; in
mgraine; in altitude sickness; by ingestion of opiate anal gesics such as
nor phi ne; in gastro-oesophageal reflux; in acidic indigestion or

over consunption of food or drink, in gastric acidity, regurgitation, and
heartburn, for exanple episodic or 10 nocturnal heartburn or heartburn

i nduced by a neal and epsia; -.1n ? t f.di of the
gastroi ntesti nal systegﬁggéﬁggéb???%t%% %r%%§§|@§3% roﬁ§?3§§£$$ic and

duodenal Ul cel &, o0eROPIAYRAI e 10h 1SR Gindll 8E T ORI DGERECS ELRONS,

| ynphomas, gastritis, gastro-oesophagea | ux, taecal incontinence and
H rschsprung’ &) 8 88a%&nan MK, R JJRATEAN O 3K dictERRRS (SR 18S

psoriasis, pruritus and burns, in“particular sunburn; 20 - in the treatnent

of diseases ofsthescarihovas 1 sySten sughthas Twper tensi @mpddveg vascul ar
aspects of m graine, oedema, thronbosis, angina pectoris, vascul ar spasns,
circul atory dbsers£fpTausesodyeyesodi | mt | ofua Raymadidx s1@iitsease, fibrosis,
25 col | agen di seases and at heroscl erosi s, preecl anpsi a; -3 - in the
treatnment of small-cel | Teaddmpgerndsl dctomdginancer she bimastht camcer ;
cerebral tunours; adenocarci nomas of the urogenital sphere;_in adjuvant
treatment to preveaty nbtlathisethe sbindibngedf nhtT bHH s Bekke’ 13Udh tas

mul tiple sclerosis or amyotrophic |lateral sclerosis; - in the treatnment of
di seases of tHeeighemed syamarn MEs o8 GRREPHA + Hheauppiheds tdrProrcagistaitat i on of
the functions_of the imune cells, for exanple 10 rheumatoid arthritis,
psoriasis, Crbhnis HpSeakshan pape®e’l Fopls*ahl rj eBtidn FR%ctions after

transp!anagtion; - A& tge tre nEft ofsnigtion ?isordeis in particular
pol | aki urid, STTRIE™YnLonfFABRCE, tUPERSIB TRCONTT nBHLe; PBst - par t um
I ncont i nence;4 % 10_11M.

The prior art compound o inhibits the binding
of ['?°I]His-NKA to the cloned NK, receptors with a Ki
equal to 4 x 107'M. It inhibits the binding of

15 [*?°I1His[MePhe’]NKB to the cloned human NK; receptors
with a Ki equal to 2 x 107°M.

The compounds of the present invention were
also evaluated in vivo on animal models.

In gerbils, a rotating behaviour is induced

20 by intrastriatal administration of a specific agonist
of the NK, receptor, [Nlem]NKA(4—10); it was observed
that a unilateral application of [N1el®]NKA (4-10) into
the gerbil striatum leads to strong contralateral
rotations which are inhibited by the compounds

25 according to the invention administered either by the

intraperitoneal route, or by the oral route. This test



- in the treatnent of histiocytic reticulosis, for instance in |ynphatic
ti'ssues; - as an anorexigenic agent; - in the treatnent of enphysens;
Reiter's 20 disease; haenorrhoids; - in the treatnent of ocul ar disorders
such as gl aucoma, ocul ar hypertension, nyosis and excessive |achrymnal
secretion; - in the treatnment or prevenbi,on of a stroke, 25 epil epsy,
cranial trauma, spinal cord trauma, cerebral - 36 ischaemc |esions
caused by vascular attack or occlusion; - in the treatnent of disorders of
heart rate and cardiac rhythm in particular those occasioned by 5 pain or
stress; - in the treatnment of sensitive skin and for preventing or

conbating irritatiaon.of,the skin or. nucou nngra e andruff, erythema or
pruritus; - i“ﬁast KEYr'eat rent 0 conre%lrn(% gtgol ?Ia‘l srfcnerhleéE ?nga?lde’rs such as

| i chens, prur, %%Ostgiqr irgdous 1t9c§g ,delr,lrg' a ﬁﬂ_dtlzs_e\% G Hrdird dus ogé,légeur ogeni c
I

origin;, - in tredt ment of Ul'cers—and of all di seases caused by

Hel i cobact er Wndl AURANY ROSTAHY & ARG Y Gdacierdum 15 - in
the treatnment o I seases caused by angi ogenesis or I n which angi ogenesis

S a Synptomassdd AR IHEABN0 of RFUAREMY PePalPebicd @l and or
ocul ar or pal pebral dysesthesi a;

5 the compound of Example 1 possesses an effective dose
50 (EDsg) of 2.9 mg per kg by the intraperitoneal route
and an EDsp of 6.5 mg per kg by the oral route.

In gerbils, a rotating behaviour is induced
by intrastriatal administration of a specific agonist
10 of the NKi: receptor: senktide; it is observed that a
unilateral application of senktide into the gerbil
striatum leads to strong contralateral rotations which
are inhibited by the compounds according to the
invention administered either by the intraperitoneal
15 route, or by the oral route. This test was carried out
according to X. Emonds-Alt et al., Life Sci., 1995, 56,
PL27-PL32. In this test, the compounds according to the
invention are active at doses ranging from 0.1 mg to
30 mg per kg. For example, the compound of Example 1
20 possesses an EDsg of 2.8 mg per kg by the
intraperitoneal route and an EDsg of 4.3 mg per kg by
the oral route.
In rats, the application of an agonist of the
NK, receptors in the septum causes an increase in the
25 release of acetylcholine in the hippocampus (test

carried out according to R. Steinberg et al., Eur.



- as an antiperspirant. 20 The present invention also includes a nethod for
treating the said conplaints at the doses indicated above. The
pharmaceutical conpositions according to the present invention can al so
contain other active 25 products that are useful for treating the di seases
or disorders indicated above, for exanpl,g hronchodil ators, - 37
antitussive agents, antihistamnes, antiinflammatory agents, antienetic
agents and chenot herapy agents. The follow ng Preparations and Exanpl es
illustrate the invention w thout however limting it. 5 The follow ng
abbrevi ations are used in the Preparations and in the Exanpl es: DVF:

dinethylfor DVBQ, d| lgﬂ$¥} gg%ﬂ dlchloronethane 10 THF:
tetrahydrofuranqﬁ§d¥§%ﬁidrlc et’ jiy sa urgﬁ3 oILﬁE?W%S Gehori ¢ aci d

in ether BOP: %ﬁﬂte}%afé%all%géﬁft&yééﬂl%& Ly | BP0 Pél?é"lx&i{“

hexafluoroph&% I ng pol nt roomtenperature o. p.

boi 1i ng Poi Nty &iddic-4t1 80 Siddoangalasais fy M cdedDarmhadt ). 20 The

proton nuclear magnetic resonance (1H NVR) spectra are recorded at 200 Mz

in DMSO d6, usdinghddaDNRREA Reskims fefeiencgppdhanahenicade shifts 8 are
indicated in parts per mllion (ppm. The signals observed are expressed as

follows: 5 carried out according to N. Marco et al.,
Neuropeptides, 1998, 32, 481-488). The compounds
according to the invention block this increase in the
release of acetylcholine whether it is caused by an
agonist of the NK, receptors or by an agonist of the NK;

10 receptors. For example, the compound of Example 1
blocks this increase in the release of acetylcholine
caused either by an agonist of the NK,; receptors in
rats, or by an agonist of the NK: receptors in guinea
pigs, at doses of 0.1-0.3 mg/kg and 0.3-1 mg/kg by the

15 intraperitoneal route, respectively.

In rats, constraint stress causes an increase
in the tissue level of DOPAC (3,4-dihydroxyphenyl
acetic acid) in the prefrontal cortex (test carried out
according to B.A. Morrow et al., Eur. J. Pharmacol.,

20 1993, 238, 255-262). This increase is blocked by a
specific antagonist of the NK; receptors such as
saredutant (X. Emonds-Alt et al., Life Sci., 1992, 50,
PLL101-PL106) and is consequently mediated by the
activation of the NK, receptors by the endogenous

25 neurokinin A. It is observed that the compound of

Example 1 administered at 1 mg/kg by the



25 s: singlet; se: broad singlet; t: triplet; gd: quartet; m unresolved
conplex; m: multiplet. - 38 The NWR spectra confirmthe structures of
t he conpounds. PREPARATIONS 1. Preparation of the conpounds of 5 formula
(M'). Preparation 1.1 2-(2, 3-Dichl orophenyl)acetic acid. (Vn : B = -CH - ;
=ClL ad A Mthyl ester of 2,3-dichlorppenzoic acid. 10 6 ml of
concentrated sul phuric acid are added to a solution of 25.08 g of
2, 3-di chl orobenzoic acid in 125 mM of MeOH, and then the m xture is heated
under reflux overnight. The reaction mxture is concentrated under vacuum
the residue is taken up in water, the 15 nediumis al kalinized by adding a

I
100 5ol vt on ol MAPEPR. o b agt el L LN cel%o BT BEES e
under vacuum 25.68 ¢ t%ﬁé@eﬂ g péog#’%%ﬁ‘%‘gt Pk?% O%QmB%um um

2, 3- Di chl or obenzyl al co 0l 97 A suspen5| on

hydr| de in 1253 nPdcdiEa i St COUESEE tOr OC n@ /lé% %; of 25.68 g of the

conpound obtained in the preceding step in of THF is added dropw se,

the 25 tenperpiti£pdsi BbheuBd-dotd ctedisdd & Adrdd€e M Xt tKE numbS® IS
kept stirred for 2 hours at RT. The reaction mxture is diluted by adding

250 nl of FHroBndbbymimdysts dyussitd nghildh dreof sp@iedineddsy &&t AN NaOH and
33 m of water. It is allowed to stand overnight at RT, the

(population response) in the A10 region (VTA, ventral
tegmental area) of the brain, measured in
electrophysiology. This increase is mediated by the
activation of the NK; receptors by endogenous neurokinin

10 B (C. Gueudet et al., Synapse, 1999, 33, 71-79). It is
observed that the compound of Example 1 administered at
0.1-1 mg/kg by the intraperitoneal route blocks this
increase.

All these pharmacological results show that

15 the compounds according to the invention, in particular
the compound of Example 1, are mixed antagonists of the
NK,; receptors and of the NK; receptors by blocking the
pharmacological effects caused by neurokinin A or
neurokinin B, whether they are applied exogenously or

20 whether their endogenous release is provoked.
Furthermore, these results show that the compounds
according to the invention cross the blood-brain
barrier well.

The compounds of the present invention are in

25 particular active ingredients of pharmaceutical

compositions, whose toxicity is compatible with their



5 inorganic salts are filtered and the filtrate is concentrated under
vacuum 21.54 g of the expected product are obtained after drying under
vacuum at 30C. C) 2, 3-Di chl orobenzyl nethanesul phonate. A solution of 21.54
g of the compound 10 obtained in the preceding step and 18.6 m of
triethylamne in 150 ml of DCMis cooledgn an ice bath, a solution of 10.4
m of nethanesul phonyl chloride in 50 M of DCMis added dropwi se at a
tenperature of |less than 10C and the m xture is kept 15 stirred while
allowing the tenperature to return to RT. It is concentrated under vacuum
the residue is extracted with ether, and the mediumis washed twice with a
buf fer sol utign p# Ctz%n Saturated solution of NaCl, dried over
Na2S04 and t he solvent 18 evapor at ed under vacuum 29. 25 g of the

expect ed product are obial NedhydAnds 35O LORAIOPNENY | AGSI Oy ihe. 10.1 g of

pot assi um cyani de at 97% are added to a solution of 29.25 g of the conpound

obtained in 2ddetres 19%} hsdLbd o 200 v 1do Eﬁ@ﬁ@f\%ﬂb s of water and
un

the m xture is heated reflux for 2 hours. It - is concentrated

under vacuumbddifreRshtiuer | the thdmededkovidd edied | f‘;ﬁr@ﬁ@@dblcy phase is
washed four tines with water, with a saturated solution of NaC, dried over

Na2S04 andb t hinislol witHes ofevapbriad 50 ungldtg vamummah o &ings dilee i s t aken
up in 200 mM of pentane and the nmediumis allowed to crystallize overnight,
with stirringlosghengy aviefearkelyf oramd fromdr@i herb ahd @b irgg pmdeitawacuum
17.17 g of the expected product are obtained. E)

2- (2, 3- Di chl el Yimekarlacierm @ £ sot ut | 0 ofg e ding KOHher 74 ni
of water is added to _a solution of 17.17 g of the conpound obtained in the
precedi ng st eadﬁ PEEE G SHI OO BRI TIRFF1he i Shur'eBS Heat ed over ni ght
under refl ux. i s _concentrated under vacuum the residue is taken up 15
in 100 m of% Frmen %e%‘?.@@(ﬂsacﬁfa% T LUt three times with ether, the

aqueous pfd@\se is acidi fé.oerd 40, pH = a conce ntrated HCL sol uti on,

and al | owed to crystal I5%%, "ath 4§ rarél/rln% éj]b oI ng-th GHFXEBach. The
f
D200 | 170 1A i o B R A e S B T o o e

conpounds of f® rd'gg d1dn: e £repu
2- [ 4- Benzoyl - 2 (3,4- d| chr%lor ophenyasg nmor p{o%a' n2 li/rfj]%scea%%? cPﬁ]efdeerablo}fe i somer.

- 41 (~ ! B odiested o phaMaceutical compositions in which the
2-[2-(3, 4-Di chl orophenyl ) nor phol i n-2-yl ] ethyl” benzoate, |aevorotatory

i somer. 5 Thidcttiorgoingk edi gHte P el asd aftinpn® dhangrocedure described in
Preparation 1.1 in WD 00/58292. B)

[ 2(3, 4- di Thl grlophendytid R-dwyadimixgretdy| ) nor phol i n-4-yl ] (phenyl ) met hanone,
sol e isoner.

Thus, according to another of its aspects,
the present invention relates to pharmaceutical
compositions containing, as active ingredient, a
compound of formula (I) or one of its pharmaceutically

20 acceptable salts, solvates and/or hydrates.

In the pharmaceutical compositions of the
present invention for administration by the oral,
sublingual, inhaled, subcutaneous, intramuscular,
intravenous, transdermal, local or rectal route, the

25 active ingredients may be administered in unit forms

for administration, in a mixture with conventional



A solution of 4 g of the conmpound obtained in 10 the preceding step and 1.5
m of triethylamine in 100 mM of DCMis cooled to OC, a solution of 1.41 g
of benzoyl chloride in 10 M of DCMis added dropwi se and the m xture is
kept stirred for 30 mnutes. The reaction m xture is concentrated under
vacuum the 15 residue is extracted w.thgether, the organic phase is washed
wth water, with a buffer solution pH =2, with water, with a saturated
solution of NaCl, dried over NazS04 and the solvent is evaporated under
vacuum The oily residue thus obtained is taken up in 70 ml of 950 20 Et OH,
2.5 mM of a 300 NaOH sol ution are added and the m xture is kept stirred for
1 hour at RT. .|t IS cent rated er_ vagu t he sidue is extracted

wi th AcCEt, t9§§5%%ﬁ§ﬁ€}éﬁ%ﬁé%ég}%#giuﬁf:%%%ﬁ?%%rﬁﬂ;\M%quﬁérér, with a

saturat ed solylian, ofnhaClop dit,erk 25 guer A520D% A0 e, SOLYAN 1 <

evapor at ed under “vacuum - t he expected product are obtai ned.

C) 2-[4-BenzQdmpri(sh 41 G MHpiierile By Pholduds Ydarelql dalydss, sol e

i sonmer. A solution of 1.85 g of the conpound obtained 5 in the preceding

step and 2. 2yydllatofn RME3UTeL5 glwddr HCM#E1CIH ethd Br80Goundiegins
ni trogen atnosphere, 1.38 nl of oxalyl chloride are added dropw se and the

m xture i 5 kept stdpared drny, 2HoWarmid £@OGuBl 4iyudl ofnd mhwidyl am ne are

t hen added and the mixture is kept 10 stirred while allow ng the

t enper at ur e tagimigtigtratoldR,. admwogaElact itwe Modmy efars whgidasd by addi ng DCM
t he organi c phase is washed with water, with a 100 solution of NazC03,
twice wth wadminigirnetaant urenlantsol dthorf ofmNaCly, sirbadavwsudNa2S04 and
the solvent is evaporated 15 under vacuum 1.7 g of the expected product
are obt ai ned. I RRIRSRY G 2 D XFRIMS. G atateh 2y | intrga@wlas chl or o

| n- 2- le i . (1) B = di nd, Z =
pcgegyl )2(r)m L\? ho'én?inzi t'! aatcieotnala{jne yt eé oornr(lasI oorrrerrect(al )adminisdtlrraetcitonb.o d:

2,3-Di h 1) 2-(.3. 4-di chl. h l).-2(2-.hyd t hyl. hol i n- 4-yl
(2,300 criropnenyl) (24651 b oL ohenul )< 22-byds oyt by rocpbol | -4y
43 f th i i - i
13, 51 e comaung SWalges 4 SERA dloRoh M 3% A&
the mixture iskeplsd iieddofedd Maas Ala B dinds,concentrated under

5 vacuum the residue is extracted w AcCkEt e organi c phase is washed

with vater, WibiadH{ Bhohdbddil ]l xdoi g ddt Maiefon Hdpdhover Naz2S04

and the solvent is evaporated under vacuum The residue is taken up in 30

n of MeOH, Zdipdded OaiNa(dhisd|ditdiomsl OF v essadgerk @wkdde mxture is
kept stirred for 30 mnutes at RT. It is concentrated under vacuum the

resi due ix5 extircacied, sid 1l etdarel vl gagtiarqihasei dssl avaghed wit h wat er,
dried over NazS04 and the solvent is evaporated under vacuum The residue
i s chromat ogredpsghate, binders such as for example
polyvinylpyrrolidone, hydroxypropyl methyl cellulose,
disintegrating agents such as crosslinked
polyvinylpyrrolidone, crosslinked carboxymethyl
20 cellulose, glidants such as silica, talc, lubricants
such as magnesium stearate, stearic acid, glycerol
tribehenate, sodium stearyl fumarate.
Wetting agents or surfactants such as sodium
lauryl sulphate, polysorbate 80, poloxamer 188 may be
25 added to the formulation.

The tablets may be prepared by various



15 on a silica gel H, eluting with the gradient of the DCM MeOH m xture
from (100/0.1; v/v) to (100/1; v/v). 1.55 g of the expected product are
obt ai ned. B)

2-[4- (2, 3-Di chl orobenzoyl ) - 2- (3, 4-di chl or ophenyl ) nor phol i n-2-yl ] acet al dehyd
e, sole isoner. 20 A solution of 1.5 g gfy the conpound obtained in the
preceding step and 1.5 g of DMSOin 20 m of DCMis cooled to -60C, 1.25 g
of oxalyl chloride are added dropwi se and the m xture is kept stirred for 1
hour at -60C. 2 g of triethylamne are then added and the 25 m xture is
kept stirred, allowing the tenperature to return to RT. The reaction

mxture is e : |t hys o said I%M he or i d d wth a
1IN HC1 sol ut :%%&Hvﬁ é/gv(/a{.aelrxzec ri%eo ovesréjl\fmgrfso arTcgr #Eéﬁag—‘o]lo\?le'\rll\?&%
evaporated u nVGUHA, hk Gnofe the expected product are obtained. 5
Preparation 2.3 2-[2-(3,4-D chl orophenyl)-4-[2-(2,6-dichloro
pgﬁlgyl )acg yIA% nor phol i nrigs WdicatAlgghmie uklf d S YBlcodded dtn B -

-~z
2-[2- (3, 4- D chigoplsyy|9xand 2 (WA tth dudd sy Ophanyddacst W trrphel dus 2-yl | et
hyl benzoate, sole 10 isonmer. A solution of 4 g of the conpound obtained in
Step A of Prepdnatern ¢ btherdapdradrid@d inmtoaalslds to 0C, 2.16 g of
2- (2, 6-di chl orophenyl )acetic acid are added, followed by a solution of 3 ni
of triethylam ne 15 i n B MakfetBDCvantai e g faBOP,daleyaden t he m xture
is kept stirred while allowng the tenperature to return to RT. It is
concent r at ed RIfdENIRE Higheasre e fnRrayinenglacent oinat Pic@E o1 he organic
phase is washed with a 2N HCL solution, with water, with a 100 20 Na2C03
sol ution, wi t4FiRd SPeGHtIF PIMA d st oioaE®my- dried over Na2S04

and the solvent is evapgrated under vacuum 6 of the expected product are
obt ai ned. B) 2-(2, 6-Di chit%r SRS -e(%,%di%ﬁﬁfdbr%g;}ra)rdr - 45

2- (2- hydroxyet.hyl ) nor.phol i n- 4-yl ] -.1- et hanon ole Isomer.., A mxture of 6 g
of the cofr&poﬁénlg%lbb Oaa}tgee% n ?ﬁ%e’%o“flesceedslongassfﬂeopsrﬁvel(fo tﬁas&?' MeOH i s heat ed

under 5 refl Sol Ui r ed.and the mxture is
kept under rgg%siOul>?<t“}rt’oérH 1&{10%1, %Vﬁaqsitl?‘%%g%lﬁ e:%%a glneceb?i?{ré}ed under
vacuum the residue i taken up in water, extracted with AcOEt, the organic

phase is washed twce wth water, with a saturated solution of 10 Nad,

dried over Na2S04 and tiessHaMeHot orEMARY LG Wndes1 MACRKIRL TS difsi due
is chromat ographed on a silica gel H, eluting wwth DCM and then with the

gradi ent of tierdXIMiRDEdriadatre faroraHe GBletd V)bdtd {10/ Biqulas . 2.42 ¢
of the expected product are 15 obtained. C
2-[2-(3, 4D ¢t creypiheeriyilds 4- [ 2- (2, 6di chl or ophenyl ) acetyl ] nor phol i n-2-yl ] ace
t al dehyde, sole isoner.
A preparation in syrup or elixir form may
contain the active ingredient together with a
sweetener, preferably calorie-free, methylparaben and
propylparaben as antiseptic, as well as a taste
20 enhancer and an appropriate colouring agent.
The powders or granules dispersible in water
may contain the active ingredient in a mixture with
dispersing agents, wetting agents or suspending agents,
such as polyvinylpyrrolidone, as well as with

25 sweeteners or flavour correctors.

For rectal administration, suppositories are



A mxture of 0.6 nl of oxalyl chloride in 20 11 m of DCMis cooled to
-60C, a solution of 1.2 mM of DMSOin 5 ml of DCMis added, followed
dropwi se by a solution of 2.42 g of the conmpound obtained in the preceding
step and 1.6 mM of DMSOin 11 m of DCM and the m xture is kept stirred for
30 mnutes at -50C. 25 4.6 nl of triethyjgnine are then added and the

m xture is kept stirred while allowing the tenperature to - 46 returnto
RT. The reaction mxture is extracted with DCM the organic phase is washed
with a 2N HC1 solution, with water, with a 10% Na2C03 sol ution, with water,
with a saturated solution of NaCl, dried over 5 Na2S04 and the solvent is

evaporated u V, 4 : roduct are obt ai ned.
Preparati on gggéi-?§¥¥gt%f%f%ﬁ?%%%%ﬁ2§§?§Pﬁ¥%§¥f§,@Ha.%hT%ﬁ% at

phenyl ) acet yl of L R= <5 et e o 0, i i B =
St - zlgp§£i&1£%§pfgf)é{%l@§i[%€3%g{ %:%Jé‘?%%ﬁgﬁ‘gfﬁ?ﬁ-f%-(z,s-dich| oro
phenyl)acetylﬁgpygggyi@ng-%gigébg[ benzoate, sole isoner. This conpound is
prepared according to the procedure described in Step A of Preparation
2.3 from4.9 g of the cpspopatenbépaDedihtrShgePaP 6F Dhepasatign 2.1 in 52
m of DCM 2.67 g of the conpound obtained in Preparation 1.1, a solution
of 3.62 nl5ofadmietésytratioe, i aq3éout ohshEM bols 5. Y6ogoricBER1idell g 20 of
t he expected product are obtained. B)

2-[ 2, 3- Di chl osophenyhy - dr [ 2c €8] e dandl| onppbealylé solutions are used

2- (2- hydroxyet hyl ) nor phol i n-4-yl ]-1-ethanone, sole Isomer. 5 nl of a 30s
NaOH sol uti orwhteh aeleledain Rhasnaed Llegbnadbly 7coupgt bble héispapsimd obt ai ned
in the - 47 preceding step_in 100 mM of MeOH and the mixture is kept
stirred for 1a%%%Fsa§n¢g9rl%01%b%%h%é%$r%%%@t%nd§9rv%§%%ﬁiethe residue is

extracted with AcQrt thf
propylene glycol.

10 Thus, to prepare an aqueous solution which
can be injected by the intravenous route, it is
possible to use a cosolvent such as, for example, an
alcohol such as ethanol or a glycol such as
polyethylene glycol or propylene glycol, and a

15 hydrophilic surfactant such as polysorbate 80 or
poloxamer 188. To prepare an oily solution which can be
injected by the intramuscular route, it is possible to
solubilize the active ingredient with a triglyceride or
a glycerol ester.

20 For local administration, creams, ointments,
gels, collyria and sprays may be used.

For transdermal administration, it is
possible to use patches in multilaminated form or with
a reservoir in which the active ingredient may be in
25 alcoholic solution, or sprays.

For administration by inhalation, an aerosol



organi ¢ phase is washed twice with water, with a 5 saturated NaC sol ution,
dri ed over Na2S04 and the solvent is evaporated under vacuum The residue

i s chromat ographed on silica gel H eluting with DCM and then with the

DCM MeOH m xture (100/1; v/v). 2.21 g of the expect ed product are obtained.
10 O

2-[2-(3,4-Dichlorophenyl)-4-[2-(2, 3-di chI orophenyl)acetyl]rmrphol in-2-yl]ac
et al dehyde, sole isomer. This conpound is prepared according to the
procedure described in Step C of Preparation 2.3 from15 0.5 m of oxalyl
chloride in 10 mM of DCM a solution of 1. 02 m of DMSOin 5 m of DCM a

o of B0 i L0 T S R S b o S R R T
expect ed product,pl & 20-aptad nech 1 3as Pg;ﬁ@f%f@ﬁ@g rgkgug%g@ounds of

formula (111). Preparation 3.1 N, N 4- (pi perl 1) pi peridine-4

25 Carboxa”‘Qﬁcﬂldﬂoﬂ1ﬂoroﬁﬂthané}{ﬁlchldré%%tf%fluoroethane, Freon
1- Benzyl - 4- cyano- 4- ( pi peri di n-1-yl)piperidine. A solution of 5.3 g of

sodi um cyani deubbgt Autes adr véaierotisendsias ¢ 0wl Be edbatillet 0 a sol ution
of 18.6 g of 1-benzyl piperidin-4-one and 5 12.16 g of piperidine

hydr ochl or5 deptop&Blant afadk Gt amsl ZEsipadsiteliertantsd he sysdeatie i s kept
stirred for 48 hours at RT. The precipitate forned is drained, washed with
vater and drieehtmdeing ddirimcive oigredi experiete produmtbined opi @i ned. 10
B) 1-Benzyl -4-(piperidin-1-yl)piperidine4-carboxamde. 28.3 g of the
conpound obt @ATheRKGIPISRE prigt aewidere@pfere. added to 80 m of 95~ sul phuric
acid and the m xture is heated at 100C for 10 m nutes. 15 After cooling to
RT, the reaction m xtur@“? saCb‘b’tN%dlréﬁf’e?d4%1'et IBﬁY)L@HO the prrevidesy Heiding a
250 NH40H sol tio ext act ed the organic phase is washed with
water, wth a-&t s%I(ERIT‘ A %‘é’fl’NaZ%D?l MR+ sol vent

i s evaporate der cyum T e r i due is en, up cetone kept
stirred f%é 2°L1L1tg urs aa C}nt he |p|yip§t°e) rré:éfc ?d& Fr’reld 20.8 g of

t he expected product ar é’bé £
N, N- Di net hyl - 1- benzyl - 4- ( pi pdgérl di n r%ay?(;leril penrlal1 <5}136384 car %&néun%%%e%nd

N-met hyl - 1- befiz Wigd Askii Perh ol s daydd PhPHes+ dhier b Sidd hoxam de.

optionally with one or more carriers or additives.
Among the prolonged-release forms which are
15 useful in the case of chronic treatments, implants may
be used. These may be prepared in the form of an oily
suspension or in the form of a suspension of
microspheres in an isotonic medium.
In each dosage unit, the active ingredient of
20 formula (I) is present in quantities appropriate for
the daily doses envisaged. In general, each dosage unit
is suitably adjusted according to the dosage and the
type of administration envisaged, for example tablets,
gelatin capsules and the like, sachets, ampoules,
25 syrups and the like, drops such that such a dosage unit

contains from 0.1 to 1 000 mg of active ingredient,



A sol ution of 9.87 g of the conpound obt ai ned - 49 in the preceding step
in 120 ml of THF is added dropwi se and at RT to a suspension of 3.6 g of
sodi um hydride at 600 in oil in 120 mM of THF and the mi xture is heated at
60C for 2 hours. After cooling to RT, a 5 solution of 8.52 g of nethyl
i-odide in 60 mM of DW is added dropwise@nd the m xture is kept stirred
for 4 hours at RT. The reaction mxture Is poured over ice, extracted with
et her, the organic phase is washed with water, dried over Na2S04 and t he
solvent is evaporated 10 under vacuum The residue is chromatographed on
silica gel H eluting with the DCM MeOH/ NH4A0H m xture (100/1/0.1; v/v/v)

d the foll d: ¢ I i
and the fo %ﬁ%ﬁfﬁ?ﬁ@% £ tgfcj pxﬁ%skgePgi”gr%%%g?og&qj.m@sgegéd

N, N- di et hyl - erirdine boxam de are 15

obtai ned; - the.npsts L gormpousd, 2.6 g of
N—nethyl1-benzy?-4-(ﬁ?%%??hin-l-y pi peri di ne- 4- car boxani de are obt ai ned.

D) N, N-Di nethyl - 4- (pi pexighdudh VinPsoehbshHes 420 caxhpxppi des A m xture of
5.9 g of the least polar conpound obtained in the preceding step, 3.4 g of

anmoni um f or ¢ &ragd di6ga®ioddo Piaétathayn 88 SaF BDOuldr 68adds OfndpoH is
kept stirred for 3 hours at RT. The 25 catalyst is filtered on Celite and

the filtrate higltencent laverl dosegteyastenpidrSogiofet heuepassgeges - 50
product are obtained after drying under vacuum at 60C. Preparation 3.2

N- Met hyl - 4- ( prbeo i béherlg yt 9 pilper invest dor ar hoxend teg f oo nelie. usugll|),

HCOOH R1 = H A mixture of 4 g of the nost polar conmpound obtained in Step
C of Preparatporcide, 2thg dosrgenmmpt epriatanfer apaich pabienv~ipal | adi um
on carbon in 50 m of MeOH is kept stirred for 30 mi nutes_at RT. The 10
catal yst is fAPERFBHIRR ¥ Fhe APEtPRcAFFPYEERE FQ EbAcEPERa?Ed under

vacuum 2.6 g of the expected product are obtained after drying under
vacuum EXAMPREMDNSRE h%?hy?gﬁ-T%@[4§ %hY%&ShE-?%$4§H?cﬁ?%?%gﬁg of

pheny!) mog phol, - 2: Y41 SLpyLh 4 (p1 per ain-1-y1)

According to one of its aspects, the present
invention relates to the use of the compounds of
formula (I), or of one of their pharmaceutically
acceptable salts, solvates and/or hydrates for the

15 preparation of medicaments intended for treating any
pathology where either neurokinin A and/or NK;
receptors, or neurokinin B and/or NK; receptors, or both
neurokinin A and neurokinin B and/or NK; and NK;
receptors are involved.

20 According to another of its aspects, the
present invention relates to the use of the compounds
of formula (I) or of one of their pharmaceutically
acceptable salts, solvates and/or hydrates for the
preparation of medicaments intended for treating

25 pathologies of the respiratory, gastrointestinal,

urinary, immune and cardiovascular system and of the



p| perl di ne- 4- car boxam de di hydrochl ori de, dextrorotatory isoner. (1), 2HCL:
-CH3; B =direct bond; Z 0.6 g of the conpound obtained in

Preparatl on 3.1 is added to a solution of 0.8 g of the 20 compound obt ai ned

in Preparation 2.1 in 15 mM of DCM followed by 0.9 g of sodium

tri acet oxyborohydride and 8 drops of acejjc.acid and the m xture is kept

stirred overnight at RT. The reaction mxture is al kalinized by adding a

10~ Na2C03 solution, extracted with DCM the - 51 organic phase is

washed three tinmes with water, with a saturated solution of NaC, dried

over Na2S04 and the solvent is evaporated under vacuum The residue is

DOV NBOH Xt &1 ora CR08 . B 540144 0% b 559 B etuct obt ai ned
s taken up i Pyaifedi Of) S elhes ARdl g eplyeilnd Soevangral e ynder

vacuum 0.45 g of the expected product is al ned ter cryst ization

from the pent anel | St Natardl T airgh 2ndh 1 i S rhdD; MoOH) - D 1K
NVR. DMSO- d6 + TFA, 350K: 8(ppm: 1.3 to 1.8: m H; .0to 3.3: m 20H

3.3 to 4.2: mofidburld® ¢ Fforiiura BH éﬁeﬁﬁﬂ%ﬁhﬁ.2

N- Met hyl - 1-[ 2- [ 4- benzoyl -2-(3, 4

di chl or ophgnyl ) nor pholas-araldedivnd | -4 (gaperddiar lin the treatment

yl ) pi peri di ne- 4- carboxam de di hydrochl ori de, dextrorotatory isoner. (1),
2HCl: Rl = HoB tralimatic howmd; Such 20s Tihes conpamedive paipared according to
the procedure described in Exanple 1 from 0.58 g of the conmpound obt ai ned
in Preparaticrewraloid of Wte Domclyi@Usolewis t hehrompouwriwbsadhnets i n

Preparation 3.2, ,
arthritic pain caused by osteocarthritis, rheumatoid

arthritis or psoriatic arthritis; neuropathic pain such

10 as post-herpetic neuralgia, trigeminal neuralgia,
segmental or intercostal neuralgia, fibromyalgia,
causalgia, peripheral neuropathy, diabetic neuropathy,
neuropathies induced by a chemotherapy, AIDS-related
neuropathies, occipital neuralgia, geniculate neuralgia

15 or glossopharyngeal neuralgia; the illusory pain of
amputees; various forms of headache such as chronic or
acute migraine, temporomandibular pain, maxillary sinus
pain, facial neuralgism or odontalgia; pain experienced
by cancer sufferers; pain of visceral origin;

20 gastrointestinal pain; pain caused by compression of a
nerve, pain caused by intensive sporting activity;
dysmenorrhoea; menstrual pain; pain caused by
meningitis or arachnoiditis; musculoskeletal pain; pain
in the lower back caused by a spinal stenosis, a

25 prolapsed disc or sciatica; pain experienced by angina

sufferers; pain caused by ankylosing spondylitis; pain



- 52 0.65 g of sodiumtriacetoxyborohydride and 8 drops of acetic acid.
0.6 g of the expected product is obtained after crystallization fromthe
pentane/iso ether m xture. 20 5 a - +13.6(c = 0.25; MeOH). D EXAWPLE 3
N, N- Di et hyl -1-[2-[4- (2, 3-di chl orobenzoyl ) -2

('3, 4-di chl or ophenyl ) nor phol i n- 2-yl ] et hyl3> 4- (pi peri din

1-yl) pi peridi ne-4-carboxam de di hydrochl oride, 10 | aevorotatory isoner.
(), 2HC1: R, _ -CH3 ; B = direct bond ; Z = Cl C1 This conpound is
prepared according to the procedure described in Exanple 1 fromO0.75 g of
t he conpound obtained in Preparation 2.2, 20 m of DCM 15 0.43 g of the

conpound obt g%&ecgic i &4 Wﬁfﬁ‘@& Soéa trg Jssgog{aéﬁ(g @ICI% oxybor ohydri de

and 8 drops acetic acid e expecte pro ué% I'S obtained after

crystalli zat'méﬁﬂ@éé@ow;& sis?: ML amle pa O D
20 EXAMPLE 4 N, N- Di net hyl [4( 6d|chloro enyl)

acetyl]-2-(3, 4- d|ChLDEQPQﬁmﬂJﬂH¥IHMMdﬂb B%Qéﬂﬁﬁ”]ln particular for
4- (pi peridin-1-yl)pi peridi ne-4-carboxam hydrochlorlde dextrorotatory
i somer . - S8reddidng A UamiRlt fon G8;afna CHAflderrzd] &Hronic
5 bronchitis (in particular chronic obstructive

bronchitis and COPD (chronic obstructive pulmonary

disease)), coughs, allergies, bronchospasm and

rheumatoid arthritis; inflammatory diseases of the

gastrointestinal system, for example Crohn’s disease,

10 wulcerative colitis, pancreatitis, gastritis, intestinal
inflammation, disorders caused by non-steroidal anti-
inflammatory agents, inflammatory and secretory effects
caused by bacterial infections, for example caused by
Clostridium difficile; inflammatory skin diseases, for

15 example herpes and eczema; inflammatory bladder
diseases such as cystitis and incontinence; ophthalmic
inflammations such as conjunctivitis and
vitreoretinopathy; dental inflammations such as
gingivitis and periodontitis;

20 - in the treatment of allergic diseases, in
particular of the skin, such as urticaria, contact
dermatitis, atopic dermatitis and respiratory diseases
such as rhinitis;

- in the treatment of diseases of the central

25 nervous system, in particular psychoses such as

schizophrenia, mania and dementia; cognitive disorders



This conpound is prepared according to the procedure described in Exanple 1
frromO0.45 g of the conpound obtained in Preparation 2.3, 50 mMl of DCM 5
0.28 g of the conpound obtained in Preparation 3.1, 0.424 g of sodium
triacet oxyborohydride and 3 drops of acetic acid. 0.419 g of the expected
is obtained after crystallizatiogfromether. 20 a - +7.6(c
MeCH). D 10 EXAMPLE 5 N, N-Di net hyl -1-[2-[4-[2-(2, 3-di chl or ophenyl)
acetyl]-2-(3, 4-dichl orophenyl ) norpholin-2-yl]ethyl]

4- (pi peridin-1-yl)piperidine-4- carboxanlde 15 dlhydrochlorlde

pr oduct

dextrorotatory i soner, dihydrate.

= C

ThIS

,2HC1:R1=-CHB B =-CHz
h d b
Exanpl e 1 fromcgpgé@%%%%ﬁgﬁrgg%lndég%%al ned r;/ﬁr@%%’éfg %Jioﬁ ‘?Z rI7 (raﬂ of

= 0.2

d |n

DCM 0.312 g &gmAJ&£or@p&w@tp@t@éﬁ%a&f§§P%@§f@§g§o 20 0.47 g of

sodi um tri acet oxybor ohydride and 3 drops of acetic acid. 0.446 g of the

expect ed prodetetkisson s i s &l r@ﬂ;@f&@ﬂeﬁaﬁéﬁ] | izl & i d rom &L her.

- +8.8(c = 0.25; MeOH). D EXAMPLE 6
1- [ Zedrisd 2o shésdli i oF@phenyd deoing dlsorders, disorders
acetyl]-2-(3, 4-dichl orophenyl ) nor pholin-2-yl]ethyl]

4- ( pi peri db n-df ytDei gt d et e éhflqa:ﬂbﬁ))(amm cﬂiéb’ﬂ@ﬁéﬂaﬁd d@plp@éyorot atory
di hydrate. . (I ), 2HC1 : RL = H B =

N- Met hyl -

i soner,

10

15

20

25

Down's syndrome; Huntlngton s chorea, stress related
somatic disorders; neurodegenerative diseases such as
Pick’s disease or Creutzfeldt-Jacob disease; disorders
associated with panic, phobia or stress;

- in the treatment of modifications of the
permeability of the blood-brain barrier during
inflammatory and autoimmune processes of the central
nervous system, for example during AIDS-related
infections;

- as a muscle relaxant and antispasmodic agent;

- in the treatment of acute or delayed and
anticipated nausea and vomiting, for example nausea and
vomiting induced by drugs such as the agents used in
chemotherapy in the case of cancer; by radiation
therapy during irradiation of the thorax or the abdomen
in the treatment of cancer or carcinoidosis; by
ingestion of poison; by toxins caused by metabolic or
infectious disorders such as gastritis, or produced
during a bacterial or wviral gastrointestinal infection;
during pregnancy; during vestibular disorders such as

travel sickness, vertigo or Méniere’'s disease; in post-

20

3;

Z

a



C C This compound is prepared according to the procedure described in
Exanple 1 from0.6 g of the 10 conpound obtained in Preparation 2.4, 60 m
of DCM 0.3 g of the conpound obtained in Preparation 3.2, 0.56 g of sodium
triacet oxyborohydride and 3 drops of acetic acid. 0.556 g of the expected
product is obtained after crystallizatioyfromether. 20 15 a - +8~(c =
0.25; MeOH). D WD 02/094821 - 55 - PCT/FRO2/ 01663 CLAI M5 1. Conpound of
formula: /CH~p CHZ V NCH -CH ,-CNGCB-Z~C~CH~0 (I ) RRN-CH 3 C~
Cl in which: - Rl represents a hydrogen atomor a nethyl radical; - B
represents a direct bond or a -CH2- group; - Z represents a phenyl, a

2, 3-di chl oropg1§$]%/4tﬂ; adntzsgééjé&hlt%é)prpaexhn%%a'r a%gs_‘i"gﬁi%%nlréiid%g%?‘%f organi c or

or gani ¢ aci ds, S sof vat'es and/ or 1t's mula (1)

according 1o Jaiyiids 4 Sl UMPaOREALAILY PUEdHABLSinS ComPOUNd

according to alim1 or osen from -

N, N-di et hyl -disd 2rd e 28020Yin 2-dBudadli 44 O Ophesvt I 07 phot i vy y 1 4t hyl ] - 4-

(pi peridin-1-yl)piperidi ne4-carboxam de, dextrorotatory iIsomer’ -

N-net hyl - 1- [ 2/ dededz yd 112 -da Sedli 6 | 1of Sidvedya ) o pdved ¢ 1or?-ok ] et hyl ] - 4- (pi p
eridin-1-yl)pi peridi ne4-carboxam de, dextrorotatory isoner; -
N, N- di net hy| -dedf 2= 4 S5 dirc hhingohiane oyin -2t f Bovidk cdd @aaphenyiby mor phol i n- 2-
yl]Jethyl]-4-(piperidin-1
ingestion of opiate analgesics such as morphine; in
gastro-oesophageal reflux; in acidic indigestion or
overconsumption of food or drink, in gastric acidity,
regurgitation, and heartburn, for example episodic or
10 nocturnal heartburn or heartburn induced by a meal and
dyspepsia;

- in the treatment of diseases of the
gastrointestinal system such as irritable bowel
syndrome, gastric and duodenal ulcers, oesophageal

15 wulcers, diarrhoea, hypersecretions, lymphomas,
gastritis, gastro-oesophageal reflux, faecal
incontinence and Hirschsprung’'s disease;

- in the treatment of skin diseases such as
psoriasis, pruritus and burns, in particular sunburn;

20 - in the treatment of diseases of the
cardiovascular system such as hypertension, the
vascular aspects of migraine, oedema, thrombosis,
angina pectoris, vascular spasms, circulatory diseases

caused by vasodilation, Raynaud’'s disease, fibrosis,

25 collagen diseases and atherosclerosis, preeclampsia;



- 56 yl)piperidine-4-carboxam de, |aevorotatory isoner; -

N,'N- di et hyl - 1-[ 2-[ 4- (2, 6-di chl orophenyl ) acet yl ] 2- (3, 4-di chl or ophenyl ) nor ph
olin-2-yl]ethyl]4-(piperidin-1-yl)piperidine-4-carboxam de, 5
dextrorotatory isoner; -

N, N-di met hyl - 1-[ 2-[4-[ 2- (2, 3-di chl or opheyyl ) acetyl ] 2- (3, 4-di chl or ophenyl ) no
rpholin-2-yl]ethyl]4-(piperidin-1- yI)plperldlne 4- car boxam de,
dextrorotatory isomer; 10 - N-nethyl-1-[2-[4-[2-(2, 3-di chl orophenyl)acetyl]
2-(3,4-dichlorophenyl)nnrpholin-2-y|]ethy|]4-(piperidin-l-yl)piperidine-4-c
ar boxam de, dextrorotatory isoner and its salts with inorganic or organic

acids, its 15 solvates, anc qﬁ r at ..~ Conpound. accor di ng to any
one of dains 1 to 3, ﬁhlc trea Rl B %ma LIPS S 09

N, N- di net hyl Jo |n 2-yl]ethyl]-4-
(pi peridi nyl ﬂyll‘%%l%%? %a%ar%oxa%deégpdge%%%z%@my i sorr)ér] an)é !ts
salts with lwm&@fn&ﬁa@w @5 Aroddrsi l?érémdi raaiév%/ﬁrat es.

Met hod for preparing the conpounds of formula accor aim 1)

their salts, gfgagméﬁ%5%3\5¥é§éﬁﬂuﬁégaggggéshydrates characterlzed in
that: a conpound of formul a: - 57 dCH2\CH2 1 HCCH QCH/NCBZ

111) OCL % in whichRmmul iAharionsdidalddad sioih asorpoupi of formula (1)
according to Claiml, is reacted with a 5 conmpound of forrmula: NH (I111) O

R-N-CH3 in whicleRisis as aefomespiior bawampbundlefodisul a (1) according
to CQaim1l, in the presence of an acid, in a 10 solvent, and then the
internmedi ate imni um sial ttlf&)r’qrmiiﬁmntedlﬁ:eﬂs@amrcsf ofhe imeaiuos ng agent.
6. Method for preparing the conpounds of fornula (1) according to daiml,
their salts, THEFeM HISREEAtehdrorh tHEPRresgairen ear thamakaterdzeaf i n t hat :

15 a conpound of formul a:
the functions of the immune cells, for example

10 rheumatoid arthritis, psoriasis, Crohn'’s disease,
diabetes, lupus and rejection reactions after
transplantation;

- in the treatment of miction disorders, in
particular pollakiuria, stress incontinence, urge

15 incontinence, post-partum incontinence;

- in the treatment of histiocytic reticulosis,
for instance in lymphatic tissues;

- as an anorexigenic agent;

- in the treatment of emphysema; Reiter’s

20 disease; haemorrhoids;

- in the treatment of ocular disorders such as
glaucoma, ocular hypertension, myosis and excessive
lachrymal secretion;

~ in the treatment or prevention of a stroke,

25 epilepsy, cranial trauma, spinal cord trauma, cerebral



- 58 /CH ~ CHz Y-SOZ-O-CH ,-CH -C-CH ~N-CGB-Z (I1V) - O_d d in which B
and Z are as defined for a conmpound of formula (1) in daiml and Y
represents a nethyl, phenyl, tolyl or trifluoronmethyl group, is reacted
with a conmpound of formula: 1 in which RL is as defined for a conmpound of
formula (1) in daiml. 7. Method for _prgparing the conpounds of formula
(1) according to Caim1l, their salts, their solvates and/or their
hydrates, characterized in that: a conpound of formula: NCH -C C1l R
N~CH3 ~CH2~,- Cl1 (V) in which RL is as defined for a conpound of fornula
(1) - 59 according to aiml, is reacted with a functional derivative

of an acid of, c@{ar%iac' rﬁé% (u\QQ ib@; M isc %ra%q:t%cqcr e .as defined for a
conmpound of 5 ormita (]%&a%ccor(ﬂ ngdto cai m%
occlusion;

- in the treatment of disorders of heart rate

and cardiac rhythm, in particular those occasioned by
5 pain or stress;

- in the treatment of sensitive skin and for
preventing or combating irritation of the skin or
mucous membranes, dandruff, erythema or pruritus;

- in the treatment of neurological skin

10 disorders such as lichens, prurigo, pruriginous
toxidermia and severe pruritus of neurogenic origin;

- in the treatment of ulcers and of all diseases
caused by Helicobacter pylori or a urease-positive
gram-negative bacterium;

15 - in the treatment of diseases caused by
angiogenesis or in which angiogenesis is a symptom;

- in the treatment of ocular and/or palpebral
algia and/or ocular or palpebral dysesthesia;

- as an antiperspirant.

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

The pharmaceutical compositions according to the
present invention can also contain other active

25 products that are useful for treating the diseases or

disorders indicated above, for example bronchodilators,



8. Pharmaceutical conposition conprising, as active ingredient, a conpound
according to any one of Clains 1 to 4 or one of its pharmaceutically
acceptabl e salts, solvates and/or hydrates. 10 9. Pharnmaceuti cal
conposition according to Claim@8, containing fromO0.1 to 1 000 ng of active
i-ngredient in dosage unit formin which 4he_active ingredient is mxed wth
at | east one pharnaceutical excipient. 15 10. Use of a conpound accordi ng
to any one of Clains 1 to 4 or one of its pharmaceutically acceptable
salts, solvates and/or hydrates for the preparation of medi canents intended
for treating any pathol ogy where either neurokinin A and/or NKz 20

receptors, oraggygg %ﬁéga%%gﬁﬁépra T EESRIQLS, gﬁtggﬁginsgr kinin A and

L or .
neur oki ni n B and’ or receptors are 1T hvolv e %ccordlng

to daimi0, fgLothe piepanelionaglstedisameiliothleidedaboh Ll eating 25

pat hol ogi es of"the respiratory, gastrointestina urinary, I nmmune and

cardi ovascul ar syst empango tfol ¥y PreffraCEME AdndetVaSI System as wel |l as
pai n, mgraine, inflammation, nausea and vomting, and skin diseases. 12.

Use accordi ngi1pustphte ldhe f Ofivenepas i WOt Redt CRoRetsri igndedgf oF . treating
chronic obstructive 5 bronchitis, asthma, urinary incontinence, irritable
bowel syndsone, Crohlfhs fidEkasimg hicerariael codidtrs, uskepriasstion, anxiety,
epi | epsy, schizophrenia. 13. Medi canent characterized in that it conprises
a conpound acBoephrgtionangndnenoth€ Bkampledd to 4 or one of its
pharmaceutically acceptable salts, solvates and/or hydrates.

.AS. AN, . Aa. A. Auyl| . AfDME: Ajimethylformamide
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*+>EF} xsni d_2z} ) galcr] 6al calcalcal calgalcal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cal ca] ca] ca]ca] ca] ca]calcal & ?A " z{

}xsni d_z] | ca] ca] ca] cadsal sal sl £8l 58l col vadept £0d calral gl sal 5@ cal ca ca] cR
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
phosphonium hexafluorophosphate
15 m.p.: melting point
RT: room temperature
b.p.: boiling point
silica H: 60H silica gel sold by Merck
(Darmstadt) .
20 The proton nuclear magnetic resonance ('H NMR)
spectra are recorded at 200 MHz in DMSO-ds, using the
DMSO-d¢ peak as reference. The chemical shifts 6 are
indicated in parts per million (ppm). The signals
observed are expressed as follows:
25 s: singlet; se: broad singlet; t: triplet; qd: quartet;

m: unresolved complex; mt: multiplet.
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The NMR spectra confirm the structures of the
compounds.

PREPARATIONS

1. Preparation of the compounds of

5 formula (VI).
Preparation 1.1
2-(2,3-Dichlorophenyl)acetic acid.
(VD :B=-CH,- ; Z=
Cl Ci
A) Methyl ester of 2,3-dichlorobenzoic acid.
10 6 ml of concentrated sulphuric acid are added
to a solution of 25.08 g of 2,3-dichlorobenzoic acid in
125 ml of MeOH, and then the mixture is heated under
reflux overnight. The reaction mixture is concentrated
under wvacuum, the residue is taken up in water, the
15 medium is alkalinized by adding a 10% solution of
NaHCO;, and extracted with ether, the organic phase is
washed twice with water, dried over Na;S0; and the
solvent is evaporated under vacuum. 25.68 g of the
expected product are obtained.
20 B) 2,3-Dichlorobenzyl alcohol.

A suspension of 10.56 g of lithium aluminium
hydride in 125 ml of THF is cooled to 0°C, a solution
of 25.68 g of the compound obtained in the preceding
step in 100 ml of THF is added dropwise, the

25 temperature is allowed to return to RT and the mixture
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| water, with a saturated solution of NaCl, dried over
Na,S04 and the solvent is evaporated under vacuum. The
5 residue is taken up in 200 ml of pentane and the medium

is allowed to crystallize overnight, with stirring. The
precipitate formed is drained and dried under vacuum.
17.17 g of the expected product are obtained.
E) 2-(2,3-Dichlorophenyl)acetic acid

10 A solution of 24.23 g of KOH in 74 ml of
water is added to a solution of 17.17 g of the compound
obtained in the preceding step in 188 ml of EtOH, and
then the mixture is heated overnight under reflux. It
is concentrated under vacuum, the residue is taken up

15 in 100 ml of water, the aqueous phase is washed three
times with ether, the aqueous phase is acidified to
PH = 1 by adding a concentrated HC1l solution, and
allowed to crystallize, with stirring, by cooling in an
ice bath. The precipitate formed is drained, washed

20 with water and dried under vacuum at 40°C. 17.17 g of
the expected product are obtained.

2. Preparation of the compounds of
formula (II).
Preparation 2.1
25 2-[4-Benzoyl-2-(3,4-dichlorophenyl)morpholin-

2-yllacetaldehyde, sole isomer.
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A) 2-[2-(3,4-Dichlorophenyl)morpholin-2-yljethyl
benzoate, laevorotatory isomer.
5 This compound is prepared according to the
procedure described in Preparation 1.1 in WO 00/58292.
B) [2(3,4-dichlorophenyl) -2- (2-hydroxyethyl) -
morpholin-4-v1] (phenyl)methanone, sole isomer.
A solution of 4 g of the compound obtained in
10 the preceding step and 1.5 ml of triethylamine in
100 ml of DCM is cooled to 0°C, a solution of 1.41 g of
benzoyl chloride in 10 ml of DCM is added dropwise and
the mixture is kept stirred for 30 minutes. The
reaction mixture is concentrated under vacuum, the
15 residue is extracted with ether, the organic phase is
washed with water, with a buffer solution pH = 2, with
water, with a saturated solution of NaCl, dried over
Na,S0; and the solvent is evaporated under vacuum. The
0ily residue thus obtained is taken up in 70 ml of 95%
20 EtOH, 2.5 ml of a 30% NaOH solution are added and the
mixture is kept stirred for 1 hour at RT. It is
concentrated under vacuum, the residue is extracted
with AcOEt, the organic phase is washed three times
with water, with a saturated solution of NaCl, dried

25 over Na,;50, and the solvent is evaporated under wvacuum.
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2-yl]lacetaldehyde, sole isomer.
A solution of 1.85 g of the compound obtained
5 in the preceding step and 2.25 ml of DMSO in 25 ml of
DCM is cooled to -60°C, under a nitrogen atmosphere,
1.38 ml of oxalyl chloride are added dropwise and the
mixture is kept stirred for 2 hours at -60°C. 4.42 ml
of triethylamine are then added and the mixture is kept
10 stirred while allowing the temperature to return to RT.
The reaction mixture is diluted by adding DCM, the
organic phase is washed with water, with a 10% solution
of Na;C0i, twice with water, with a saturated solution
of NaCl, dried over Na,S0; and the solvent is evaporated
15 under vacuum. 1.7 g of the expected product are
obtained.
Preparation 2.2
2-[4-(2,3-Dichlorobenzoyl)-2-(3,4-dichloro-

phenyl)morpholin-2-yl]lacetaldehyde, sole isomer.
(II): B = direct bond; Z-=

Cl Cl

20 A) (2,3-Dichlorophenyl) [2-(3,4-dichlorophenyl)-2-
(2-hydroxyethyl)morpholin-4-yl]lmethanone, sole
isomer.

3.3 g of BOP are added to a solution of 2.5 g



10 9810%VK ()-&6 1098 ()-5T
TOOME! () - 893109V () - &YLLOWME: () - 9y/ LOWME: () - k&E&&&& ' ' bC 10
10% & ()-Ff10% & ()- 10% P& ()-y910% & ()- 10M 10M
10VE: 109%VE' ()-' " ((4( A(H(}[9bC
10! VIO F& ()-!s10%& ()-1V. 109%& ()-!10900& ()-y: 10% & ()-y10% & () - HK(((((
)dEbC 10! V+10% & ()-3) 10% & ()-(310% & () -, &10% & ()-L$
10% & ()-10% & ()-))>)Vv)})))dEbC 10! V710% & () -,
10% & ()-L3:10% & ()-1110% & ()-y/ 10% & ()--10% & ()-)*P* QR S*Z***hC
10! Vs109@& ()- 109%@& ()-f910%@ ()- 10 10°
10°:°10% & ()

10! VS10%@& ()° §%/&&%‘5’***%O/O@t%3 giqo‘&/@t?? Ah SaF RS on 21

109 \,,, ! C

Tor V( L0 (§ - Eaonia () SO 51l T T 153 Tovar (0-1---. ¢ v
. dEbC 10'V3é9%@%h§iaﬂ£@é@¥h(%0QQﬁggg-ﬁéM and the mixture is kept

NI].O‘V@L ()- @109 () - 0% ()-...1/2/3/4/;/0b@ 10IV'Y

stirred for 30 mlnutes at RT. It is concentrated under
5 wvacuum, the residue is extracted with AcOEt, the
organic phase is washed with water, with a buffer
solution pH = 2, with water, dried over Na,S0O, and the
solvent is evaporated under wvacuum. The residue is
taken up in 30 ml of MeOH, 3 ml of a 30% NaOH solution

10 are added, and the mixture is kept stirred for
30 minutes at RT. It is concentrated under vacuum, the
residue is extracted with ether, the organic phase is
washed with water, dried over Na;S0O, and the solvent is
evaporated under vacuum. The residue is chromatographed

15 on a silica gel H, eluting with the gradient of the
DCM/MeOH mixture from (100/0.1; wv/v) to (100/1; v/v).
1.55 g of the expected product are obtained.

B) 2-[4-(2,3-Dichlorocbenzoyl)-2-(3,4-dichlorophenyl) -
morpholin-2-yljacetaldehyde, sole isomer.

20 A solution of 1.5 g of the compound obtained
in the preceding step and 1.5 g of DMSO in 20 ml of DCM
is cooled to -60°C, 1.25 g of oxalyl chloride are added
dropwise and the mixture is kept stirred for 1 hour at
-60°C. 2 g of triethylamine are then added and the

25 mixture is kept stirred, allowing the temperature to

return to RT. The reaction mixture is extracted with
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solution, with water, dried over Na;S0O; and the solvent
is evaporated under vacuum. 1.4 g of the expected
product are obtained.
5 Preparation 2.3

2-[2-(3,4-Dichlorophenyl)-4-[2-(2,6-dichloro-

phenyl)acetyl]lmorpholin-2-yl]acetaldehyde, sole isomer.
Ci

(IT): B = -CHy-; 7 =

Cl

A) 2-[2-(3,4-Dichlorophenyl)-4-[2-(2,6-dichloro-
phenyl)acetyl]morpholin-2-yl]ethyl benzoate, sole
10 isomer.
A solution of 4 g of the compound obtained in
Step A of Preparation 2.1 in 43 ml of DCM is cooled to
0°Cc, 2.16 g of 2-(2,6-dichlorophenyl)acetic acid are
added, followed by a solution of 3 ml of triethylamine
15 in 50 ml of DCM and 4.7 g of BOP, and then the mixture
is kept stirred while allowing the temperature to
return to RT. It is concentrated under vacuum, the
residue is extracted with AcOEt, the organic phase is
washed with a 2N HC1l solution, with water, with a 10%
20 NayCO; solution, with water, with a saturated solution
of NaCl, dried over Na,SO, and the solvent is evaporated
under vacuum. 6 g of the expected product are obtained.

B) 2-(2,6-Dichlorophenyl)-1-[2-(3,4-dichlorophenyl) -
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A mixture of 6 g of the compound obtained in
the preceding step in 100 ml of MeOH is heated under
5 reflux, 3.5 ml of a 30% NaOH solution are added and the
mixture is kept under reflux for 1 hour, with stirring.

It is concentrated under vacuum, the residue is taken

up in water, extracted with AcOEt, the organic phase is

washed twice with water, with a saturated solution of
10 NaCl, dried over Na,;S0; and the solvent is evaporated

under vacuum. The residue is chromatographed on a

silica gel H, eluting with DCM and then with the

gradient of the DCM/MeOH mixture from (100/1; v/v) to

(100/3; v/v). 2.42 g of the expected product are

15 obtained.

C) 2-[2-(3,4-Dichlorophenyl)-4-[2-(2,6-
dichlorophenyl)acetyl]lmorpholin-2-yl]acetaldehyde,
sole isomer.

A mixture of 0.6 ml of oxalyl chloride in
20 11 ml of DCM is cooled to -60°C, a solution of 1.2 ml

of DMSO in 5 ml of DCM is added, followed dropwise by a

solution of 2.42 g of the compound obtained in the

preceding step and 1.6 ml of DMSO in 11 ml of DCM and
the mixture is kept stirred for 30 minutes at -50°C.
25 4.6 ml of triethylamine are then added and the mixture

is kept stirred while allowing the temperature to
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DCM, the organic phase is washed with a 2N HCl

solution, with water, with a 10% Na,COs; solution, with

water, with a saturated solution of NaCl, dried over

5 NapS0, and the solvent is evaporated under vacuum.

2.24 g of the expected product are obtained.
Preparation 2.4
2-[2-(3,4-Dichlorophenyl)-4-[2-(2,3-dichloro-

phenyl)acetyl]morpholin-2-yl]acetaldehyde, sole isomer.

Z=

[(0]: B =-cH,-

[ «

Cl Cl
10

A) 2-[2-(3,4-Dichlorophenyl)-4-[2-(2,3~dichloro-
phenyl)acetyl]morpholin-2-yl]ethyl benzoate, sole
isomer.

This compound is prepared according to the
15 procedure described in Step A of Preparation 2.3 from

4.9 g of the compound obtained in Step A of

Preparation 2.1 in 52 ml of DCM, 2.67 g of the compound

obtained in Preparation 1.1, a solution of 3.62 ml of

triethylamine in 36 ml of DCM and 5.76 g of BOP. 7.11 g

20 of the expected product are obtained.

B) 2-[2,3-Dichlorophenyl)-1-[2-(3,4-dichlorophenyl) -
2-(2-hydroxyethyl)morpholin-4-yl]-1l-ethanone, sole
isomer.

5 ml of a 30% NaOH solution are added to a

25 solution of 7.11 g of the compound obtained in the
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vacuum, the residue is extracted with AcOEt, the
organic phase is washed twice with water, with a

5 saturated NaCl solution, dried over Na;SO, and the
solvent is evaporated under vacuum. The residue is
chromatographed on silica gel H, eluting with DCM and
then with the DCM/MeOH mixture (100/1; v/v). 2.21 g of
the expected product are obtained.

10 C) 2-[2-(3,4-Dichlorophenyl)-4-[2-(2,3-dichloro-
phenyl)acetylIlmorpholin-2-yllacetaldehyde, sole
isomer.

This compound is prepared according to the
procedure described in Step C of Preparation 2.3 from

15 0.5 ml of oxalyl chloride in 10 ml of DCM, a solution

of 1.02 ml of DMSO in 5 ml of DCM, a solution of 2.21 g
of the compound obtained in the preceding step and

1.43 ml of DMSO in 10 ml of DCM and 4.2 ml of
triethylamine. 2.1 g of the expected product are

20 obtained.

3. Preparation of the compounds of
formula (III).
Preparation 3.1
N,N-Dimethyl-4- (piperidin-1-yl)piperidine-4-
25 carboxamide.

(ITI): Ry = -CHj.
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20 ml of water is added dropwise and at RT to a

solution of 18.6 g of l-benzylpiperidin-4-one and

5 12.16 g of piperidine hydrochloride in 25 ml of MeOH

and 25 ml of water and the mixture is kept stirred for

48 hours at RT. The precipitate formed is drained,

washed with water and dried under wvacuum. 27 g of the

expected product are obtained.

10 B) l1-Benzyl-4- (piperidin-1-vl)piperidine-
4-carboxamide.

28.3 g of the compound obtained in the
preceding step are added to 80 ml of 95% sulphuric acid
and the mixture is heated at 100°C for 10 minutes.

15 After cooling to RT, the reaction mixture is poured
over ice, brought to pH = 7 by adding a 25% NH;OH
solution, extracted with DCM, the organic phase is
washed with water, with a saturated solution of NaCl,
dried over Na;S0; and the solvent is evaporated under

20 wvacuum. The residue is taken up in acetone, kept
stirred for 2 hours at RT and the precipitate formed is
drained. 20.8 g of the expected product are obtained.
C) N,N-Dimethyl-l-benzyl-4- (piperidin-1-y1l)-

piperidine-4-carboxamide and N-methyl-l-benzyl-

25 4- (piperidin-l-yl)piperidine-4-carboxamide.

A solution of 9.87 g of the compound obtained
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' is heated at 60°C for 2 hours. After cooling to RT, a
5 solution of 8.52 g of methyl iodide in 60 ml of DMF is
added dropwise and the mixture is kept stirred for
4 hours at RT. The reaction mixture is poured over ice,
extracted with ether, the organic phase is washed with
water, dried over Na;S04 and the solvent is evaporated
10 under vacuum. The residue is chromatographed on silica
gel H, eluting with the DCM/MeOH/NH,OH mixture
(1L00/1/0.1; v/v/v) and the following are separated:

- the least polar compound: 6 g of N,N-dimethyl-1-

benzyl-4- (piperidin-l-yl)piperidine-4-carboxamide are
15 obtained;

- the most polar compound: 2.6 g of N-methyl-
l-benzyl-4- (piperidin-1-yl)piperidine-4-carboxamide are
obtained.

D) N,N-Dimethyl-4- (piperidin-1-yl)piperidine-4-
20 carboxamide.

A mixture of 5.9 g of the least polar
compound obtained in the preceding step, 3.4 g of
ammonium formate and 1.5g of 10% palladium on carbon in
60 ml of MeOH is kept stirred for 3 hours at RT. The

25 catalyst is filtered on celite® and the filtrate is

concentrated under vacuum. 1.9 g of the expected
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Preparation 3.2

N-Methyl-4- (piperidin-1l-yl)piperidine-
4-carboxamide formate.

5 (ITI), HCOOH: R; = H.

A mixture of 4 g of the most polar compound
obtained in Step C of Preparation 3.1, 2.43 g of
ammonium formate and 1 g of 10% palladium on carbon in
50 ml of MeOH is kept stirred for 30 minutes at RT. The

10 catalyst is filtered on Celite® and the filtrate is
concentrated under vacuum. 2.6 g of the expected
product are obtained after drying under wvacuum.

EXAMPLE 1

N,N-Dimethyl-1-[2-[4-benzoyl-2-(3,4-dichloro-

15 phenyl)morpholin-2-yllethyl]-4- (piperidin-1-y1)-
piperidine-4-carboxamide dihydrochloride,

dextrorotatory isomer.

(I), 2HCl: R; = -CH3; B = direct bond; Z =-{<:::j>

0.6 g of the compound obtained in
Preparation 3.1 is added to a solution of 0.8 g of the
20 compound obtained in Preparation 2.1 in 15 ml of DCM,
followed by 0.9 g of sodium triacetoxyborohydride and
8 drops of acetic acid and the mixture is kept stirred
overnight at RT. The reaction mixture is alkalinized by

adding a 10% Na,CO: solution, extracted with DCM, the
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organic phase is washed three times with water, with a
saturated solution of NaCl, dried over Na,S0; and the
solvent is evaporated under vacuum. The residue is
chromatographed on silica gel H, eluting with the

5 gradient of the DCM/MeOH mixture from (100/0.5; v/v) to
(100/2; wv/v). The product obtained is taken up in
hydrochloric ether and the solvent is evaporated under
vacuum. 0.45 g of the expected product is obtained
after crystallization from the pentane/iso ether

10 mixture.

20
o = +14.4°(c = 0.25; MeOH).
D

'H NMR: DMSO-dg + TFA, 350°K: S(ppm): 1.3 to 1.8:
m: 6H; 2.0 to 3.3: m: 20H; 3.3 to 4.2: m: 8H; 7.2 to
7.7: m: 8H.
15 EXAMPLE 2
N-Methyl-1-[2-[4-benzoyl-2-(3,4-
dichlorophenyl)morpholin-2-yllethyl]-4- (piperidin-1-
vl)piperidine-4-carboxamide dihydrochloride,

dextrorotatory isomer.

(I), 2HCl: R; = H; B = direct bond; Z = @

The compound is prepared according to the

20

procedure described in Example 1 from 0.58 g of the
compound obtained in Preparation 2.1, 15 ml of DCM,

0.345 g of the compound obtained in Preparation 3.2,
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acetic acid. 0.6 g of the expected product is obtained

after crystallization from the pentane/iso ether

mixture.

20
5 o = +13.6°(c = 0.25; MeOH).
D

EXAMPLE 3

N,N-Dimethyl-1-[2-[4-(2,3-dichlorobenzoyl)-2-
(3,4-dichlorophenyl)morpholin-2-yllethyl]-4- (piperidin-
l-yl)piperidine-4-carboxamide dihydrochloride,

10 1laevorotatory isomer.

(1), 2HCI: R, =-CH, ; B= direct bond;Z= ‘Q

Cl Cl

This compound is prepared according to the
procedure described in Example 1 from 0.75 g of the
compound obtained in Preparation 2.2, 20 ml of DCM,

15 0.43 g of the compound obtained in Preparation 3.1,
0.7 g of sodium triacetoxyborohydride and 8 drops of
acetic acid. 0.8 g of the expected product is obtained

after crystallization from the DCM/ether mixture.

20
o = -5.4°(c = 0.5; MeOH).
D

20 EXAMPLE 4
N,N-Dimethyl-1-[2-[4-(2,6-dichlorophenyl) -
acetyl]-2-(3,4-dichlorophenyl)morpholin-2-yl]lethyl]-
4- (piperidin-1-yl)piperidine-4-carboxamide

dihydrochloride, dextrorotatory isomer.
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This compound is prepared according to the
procedure described in Example 1 from 0.45 g of the
compound obtained in Preparation 2.3, 50 ml of DCM,

5 0.28 g of the compound obtained in Preparation 3.1,
0.424 g of sodium triacetoxyborohydride and 3 drops of
acetic acid. 0.419 g of the expected product is

obtained after crystallization from ether.

20
o = +7.6°(c = 0.25; MeOH).
D

10
EXAMPLE 5
N,N-Dimethyl-1-[2-[4-[2~(2,3-dichlorophenyl) -
acetyl]-2-(3,4-dichlorophenyl)morpholin-2-yl]ethyl]-
4- (piperidin-1-yl)piperidine-4-carboxamide

15 dihydrochloride, dextrorotatory isomer, dihydrate.

(I), 2HCl: R; = -CH3; B = -CH;-; Z =

This compound is prepared according to the
procedure described in Example 1 from 0.5 g of the
compound obtained in Preparation 2.4, 7 ml of DCM,
0.312 g of the compound obtained in Preparation 3.1,

20 0.47 g of sodium triacetoxyborohydride and 3 drops of

acetic acid. 0.446 g of the expected product is
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N-Methyl-1-[2-[4-[2-(2,3-dichlorophenyl) -
5 acetyl]-2-(3,4-dichlorophenyl)morpholin-2-yllethyl]-

4- (piperidin-1-yl)piperidine-4-carboxamide

dihydrochloride, dextrorotatory isomer, dihydrate.
(I), 2HCl: Ry = H; B = ~CHy-; 2 =

Cl Cl

This compound is prepared according to the
procedure described in Example 1 from 0.6 g of the
10 compound obtained in Preparation 2.4, 60 ml of DCM,
0.3 g of the compound obtained in Preparation 3.2,
0.56 g of sodium triacetoxyborohydride and 3 drops of
acetic acid. 0.556 g of the expected product is

obtained after crystallization from ether.

20
15 a = +8°(c = 0.25; MeOH).
D
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10%<<& () - 1. Compound of formula:

Cl

in which:
- Ry represents a hydrogen atom or a methyl radical;
- B represents a direct bond or a -CH,~ group;
- Z represents a phenyl, a 2,3-dichlorophenyl or a
2,6-dichlorophenyl;
and its salts with inorganic or organic acids, its
solvates and/or its hydrates.

2. Compound of formula (I) according to
Claim 1, in the form of optically pure isomers.

3. Compound according to Claim 1 or 2,
chosen from:
- N,N-dimethyl-1-[2-[4-benzoyl-2-(3,4-dichlorophenyl) -
morpholin-2-yl]lethyl]-4- (piperidin-1l-yl)piperidine-
4~carboxamide, dextrorotatory isomer;
- N-methyl-1-[2-[4-benzoyl-2-(3,4-dichlorophenyl) -
morpholin-2-yl]ethyl]-4-(piperidin-l-yl)piperidine-
4-carboxamide, dextrorotatory isomer;
- N,N-dimethyl-1-[2-[4-2,3~-dichlorobenzoyl)-2-(3,4-

dichlorophenyl)morpholin-2-yllethyl]-4- (piperidin-1-
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5 dextrorotatory isomer;
- N,N-dimethyl-1-[2-[4-[2-(2,3-dichlorophenyl)acetyl]-
2-(3,4-dichlorophenyl)morpholin-2-yl]ethyl]-
4- (piperidin-1-yl)piperidine-4-carboxamide,
dextrorotatory isomer;
10 - N-methyl-1-[2-[4-[2-(2,3-dichlorophenyl)acetyl]-
2-(3,4-dichlorophenyl)morpholin-2-yllethyl]-
4- (piperidin-l-yl)piperidine-4-carboxamide,
dextrorotatory isomer;
and its salts with inorganic or organic acids, its
15 solvates and/or its hydrates.
4. Compound according to any one of
Claims 1 to 3, which is:
- N,N-dimethyl-1-[2-[4-benzoyl-2-(3,4-dichlorophenyl) -
morpholin-2-yllethyl]-4- (piperidin-1-yl)piperidine-
20 4-carboxamide, dextrorotatory isomer;
and its salts with inorganic or organic acids, its
solvates and/or its hydrates.
5. Method for preparing the compounds of
formula (I) according to Claim 1, their salts, their
25 solvates and/or their hydrates, characterized in that:

a compound of formula:
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Cl
Cl
in which B and Z are as defined for a compound of
formula (I) according to Claim 1, is reacted with a

5 compound of formula:

li/ﬁN>C>NH (I11)

R N\CH3
in which R; is as defined for a compound of formula (I)
according to Claim 1, in the presence of an acid, in a
10 solvent, and then the intermediate iminium salt formed
is reduced by means of a reducing agent.
6. Method for preparing the compounds of
formula (I) according to Claim 1, their salts, their
solvates and/or their hydrates, characterized in that:

15 a compound of formula:
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Cl
Cl

in which B and Z are as defined for a compound of
formula (I) in Claim 1 and Y represents a methyl,
phenyl, tolyl or trifluoromethyl group, is reacted with

a compound of formula:

::.
]

N

in which R; is as defined for a compound of formula (I)
in Claim 1.

7. Method for preparing the compounds of
formula (I) according to Claim 1, their salts, their
solvates and/or their hydrates, characterized in that:

a compound of formula:

CH
O/ Z\CHZ

N>CN —— ILH V)

O T ey

|
N

R “CH,

cl

Cl

in which R; is as defined for a compound of formula (I)
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5 formula (I) according to Claim 1.
8. Pharmaceutical composition comprising,

as active ingredient, a compound according to any one

of Claims 1 to 4 or one of its pharmaceutically

acceptable salts, solvates and/or hydrates.

10 9. Pharmaceutical composition according to
Claim 8, containing from 0.1 to 1 000 mg of active
ingredient in dosage unit form in which the active
ingredient is mixed with at least one pharmaceutical
excipient.

15 10. Use o0of a compound according to any one
of Claims 1 to 4 or one of its pharmaceutically
acceptable salts, solvates and/or hydrates for the
preparation of medicaments intended for treating any
pathology where either neurockinin A and/or NK;

20 receptors, or neurokinin B and/or NK; receptors, or both
neurokinin A and neurokinin B and/or NK; and NKj;
receptors are involved.

11. Use according to Claim 10, for the
preparation of medicaments intended for treating

25 pathologies of the respiratory, gastrointestinal,

urinary, immune and cardiovascular system and of the
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depression, anxiety, epilepsy, schizophrenia.
13. Medicament characterized in that it
comprises a compound according to any one of Claims 1

10 to 4 or one of its pharmaceutically acceptable salts,

solvates and/or hydrates.



