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in general terns, any central o. peripheral pathology in

" n B and the NK3 10 receptors play a role in interneurenal

a p=ocess for obtaining them and pharnmaceutical conpositions
containing themas an active principle. Fn illness of psychosomatic or=gin
denotes illnesses with their origin in the central nervous systemand their

pat hol ogi cal effects. In recent years, numerous research

studi es have bggsrsapt bedIoulzonzhaghykivaisng sang et 1ves ecepi@s$rsys orF re

distri bated bot'~

nt:~ e centra_ nervous Tach k_n~ns a~ systemar:d per

i pheral nervous s;rstem Tach'.~kivyanmnrecaEtoesoRd have been recogni zed
ar d a=a olassiTied in~o three t;r~es: DI KI, NK2 and NK3. Substar:ce P (SP)
is t':e endoge::
NKZ receptors and reurokinin B (N:~~) that of NK3 receptors. NKI, N ~C- and
N: ~C3 receptors hatkes bmevrjefound the~paeseus 25vspedices ;s;mpv\eka.nwlre,l\r’
receptors have been identified n~r~~~~~ ,. 17 March 2003 2 in guinea
Ggs, rats aﬂﬁﬁﬂnwm%y%5(¥ﬁ*lﬂ° Phargatost, cevpounds gor THE 773;

Neur ochem

I nt.

man (~E3S ~eEF&RS

psychiatric illnesses, illnesses of psychosomatic origin,

10

ous ligan d o~ NK~ receptors, neurokinin A (NKA) that of

, 1991 , 13, 149-155) ; t:~e~r have also beer identified in
“a§9g21<@@gm%qicag@n85)ube*u7 in the treatment of

hypertension and, in generxal terms, any cexntral ox

peripheral pathology in which neuxokinin B and the NX;

receptors play a role in interneurcnal regulation, a -

process for obtaining them and pharmaceutical compositions

containing them as an active principle

En illness of psychosomatic origin denctes illnesses

with their origin in the central nerxrvous systcem and their

pe

ripheral patholcgical eifec

In recent years, numerous research studies have been

carried cut on tachykinins and their receptors.

Tachykinins are distributed both 1n the central nervous

system and peripheral nervous system. Tachvkinin receptors

have been recognized and are classiifie
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NK; and NK;. Substance P (SP) is the endogenous ligand

of NK: receptors, neurokinin A (NX,) that of NK; receptors

and
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neurokinin B (NXz) that ol NK; receptors

NK;, NX, and NX; receptors have been found in wvarious

species. For example, NK; receptors have been identified
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5 = review by C A Micg~. eL al. irvas;.igates tac~Lvkinin receptors and
t.hei reant agoni sts and descri be pharnacol ogi cal st~:dies and appl ycat=ons to
human t herapy (J. Autonom c¢ Pharmacol ., 1993, .3, 23-93). Patent
AppJication =P-r-0 673 923 describes a famly 10 0. roman Nﬂﬁmagﬁggggr

ant agoni st conpounds with the formula: Ru |l N (CHz)1l-~-CH, -h-T-A-

G d 15 in which Rl, RIl arid R have different values. Mre partlcularly,
a selective ar.tagor.' st, (+) -N [1 [3- [1-Den20yl-3- (3,

~-di Chl O ophen'y'1 ) piper7.d-3-V1 ) prQOpyk ]

4- phenyi pi perid-4-yl]-N-net:zyl acet am de hydrochl ori de, has been descri bed
(~P-A-0673 928; Peptides a:~d their 20 antagonists in tissue injury,
Montreal , Ca. adaguifi®a, pisgs; | yadk- AmglstorikevGandit ans J.PHdysaobl ., 1990,
Phar nacol ., 199F, 72 . 17 March 2003 3 (suppl. 2), 25, Abst. I1T_. 0. 9.;
Life Sci., 1988, #87-77);2NeB82pcBeit.i simtRharkfeclol .1850ci4tyi 6 Danterdary,
=795, April 6-8; Ltlr. vi . P!''lar:ilaCOl . , 1995, 27~ (1) , 17-2g 1St

~ . :r. Congreasvehatsmchesn Miparifigdsinimsa 1< E@l—'eS"'ﬁres,su‘-bifebt oz
Patent App ication WO 97/10 211 is conpcunds with the ~ornula: Ri . R~ |
r B-(CH )3-C CGHy- NOG=267-2 Arl ,. 10 ~.n wh.ch 5, R , R~ and Ar: take

di sferer_t values. These conpounds are descrlged as hav~rg a very gh
affinity Por humar® NNERL# éﬁbt%r% ¥pHSpepfi & -con 'Sﬁhagaﬁéﬁb ﬁﬁhﬁ%@é%

=cund wh_ch have a very, hi, gl ; DIC% or _human: N§3 regeptors ar_d marked
15 SDeCl LI Gi thFCRE -rfaff’ti‘rzs 1h PRCRICGEH-S- 875 E28CEEP80d bi oavai | ab~ |

Ity wren admpkér( 2t JéﬂléE dies and appl¢cat;ons to human therapy
(J. Autonomic Pharmacol., 1993, 13, 23-93).
Patent Application EP-A-0 673 928 describes a family

10 of human NK; receptor antagonist compounds with the

formula:
1 i
s RYOX
>CN-(CH2)3- C-CH,-N-T-A-Z 1
Rz
~ |
\ i
Cl
Cl
15 in which R', R*™ and R® have differsnt valu=ss.

More particularly, a selective antagonist, (+)-N-[i-

-

(3-[1-benzoyl-3-(3,4-dichlorophenyl) piperid-3-yllpropyl]-

- -

4-phenylpiperid-4-yl] -N-methylacetamide hydrochloride, has

been described (EP-A-0673 928; Peptides and their

20 antagonists 1l tissue injury, Montreal, Canada, 193%4, July

31-August 3. Canadian J. Physiol. Pharmacol., 1594, 72



Mor eover, conpounds ~r_ accordance with tre present invention have good
phar macol ogi cal activi~y .n aninmals, decidedly superior to tzat oz
(~)-N-[21-[3-[i-bencoyl-3 20 (3, 4-dichlorophenvi)

pi ~erid-3-yl]procyl]-~-phenylpicerid ~-y I] -N-nethyl acetagyqgarchBoose
conccunds can be used for t~~e orecaranon of nedi canents useful in the
treatnent of psyc'.”~ atric ., 17 March 2003 ill nesses or those o.
psychosomatic origin a .~ all central or peripheral illnesses in whlcr

r eurokinin B and the NK rece:~~rJr DI a'/3a role 1n |Int~rn=urOnal cOnt=0
s. BSr very high affinity for huma_~_ Dl1~; recptors, we 5 nean ar_

a~Z'" _?'":1t~J Char3Ct _r1ZC ~. 7' ~%an 1?'1 h=bltlon COnsta:ar S. i0-3 M
which is genefslpyil ed8s, Clar. Abst .| iIgdnd Of.i ¥ati drifstedies,18he, KE5 (1),
inhibition consta:lt IS C.eflned by tha Cheng-Prusofs ratio (in Receptor

Bi ndi ng i n Draig- ResedrthisbdghaRmAcod.3ROFNELY0 Matedr Dekkeri s New Mor k]
196): ICsa h; 1 _I=1 h (L~ : cOnCentratlOn O the ligand, 15 Kd:

di sseci ati or.6cdns¥ant of PharmpgaAd, RLESE: &dE céntr atioif wiSehEdhr.ibits
SCs of ligar_d fixaticr_. By nmarked specif=city for h~~. man Nri 3 receptors,
we mean that GIRSTHHF BYERBR2ESL A stahe( 1985y FPershdri-gh - vrK~ 20
=eceptors_is generally at.lease_100 tinmes |ower than the _in hihition
constant ?Ki) for N& ?‘&%‘b‘?‘br%" oga’F%?tNkafégéﬁf‘&ns wt& 9(ﬁ/{‘l‘foerzelr?‘t ~<peci es.
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10 zxn which B, RY, R and Ar. take different values. These
compounds are described as having a very high aZfinity for
human NX; receptors.

Non-peptide compounds have now been found which havs
a very high affinity for human NK; receptors and marksd

icity for the aforesaid receptors plus good

th

15 speci
bicavailabrlity when administered orally.
Moreover, compounds in accordance with the present

invention have good pharmacological activity in animals,

j
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decidedly superior to that of (+)-N-[1-[3-[l-benzoy
20 (3,4-dichlorophenyl) piperid-3-yl]lpropyl]-4-phenylpiperid-

4-yl]-N-methylacetamice.
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These compounds can be used for the prepar

medicaments useful in the trszatment of psychiatric



with the formul a: i " 17 March 2003 5 \-/ ~ ~0O0h (~r"~-:)" NC\ [/
Gt.. ;r"R~i NR-~~ ~~d Clin which: S- R and R each represent,
irde~ender tly of o:-:e another , rydrogen or a (C, -C ) al kyl ; - or R~
azd R2 together with the r _itrcgen atomto which their are mpﬂﬂgcﬁgoggltute
a h.eceroc~clic radical chosen fromanong: a pyrrolidin-1- ,
~=peridin-1-yl, a norpholin-a-yl - O R represents a nethy_ and R~
represents a netho~cl; - R3 represents hydrogen or a (O-C;) alkyl ; as
well as their salts with mneral or org,nié acids 15 and their solutes.
Forrmula (I) conpounds, in accordance wit= the irver_tion, cor_sist of both
optically pure isoners and racem c conpounds. Salts of fcrnula (I)
conpounds can;bbné©$aedo*Théss=20's@Bwsﬁqaﬂmaﬂidxﬁﬁﬁ;imnﬁrdwahpnteneraﬁ cr
organi ¢ acids, which e::able_ a suitable separation or crystallisaticn o.
fornula (~) cohpEerrd zt‘ger%hchla§=pp§su énaeid ooy nevalokiEel B and Nee cRK2003
6 er an optically active acid, for exanple a mandelic or canphosulphor iC

acid, and tWﬁﬂ?%ﬁHQﬁl?%ﬁﬁ1%h5@%ﬁCﬁGtFC&?F“yhé@n@ﬁtéontfR}iiu ts, S,.'.Ch
as hyd oC=:l Gi de, rdr ohr om.de, ., Sul phate hydroger sul phate, 5 dIhVC
=CgeT' _D: | OSD ndt &Y rf‘tﬁr@fin‘"e-'EﬁJTl %ﬁbﬁ?i—%y RRF bran’ NXa1spERaforssule nat,
ia~~'lt~"]alelle-2-Si JP at, 9| gb ) at4 ~ILICI} ate . I

5 mean an affini J ch exrize an inhibition constant

-

-

Ki which is generally less than 5.107° M.

In ligand fixation studies, ths Ki inhibition
constant is defined by the Cheng-Prusoif ratio (in
2eceptor Binding in Drug Research, eds. R.A. O’3RIEN,

10 Marcel Dekker, New York, 1986):

[L] : concentration of the ligand,

Kd: dissociation constant oif the ligand,

|2
(8]

ICso: concentration which inhibits 50% of ligand
fixatiocrn.

Ey marked specificity for human NKX; receptors, wa

I

mean that the inhibition constant (Ki) for human NK;
20 raceptors 1s generally at least 100 times lower than the

irnhibition constant (Ki) for NK. receptors or for NK;

The subject of the present invention is compounds

with the formula:



Cltr3te) | Seth=0Onate, y'Jc':':ZE n2SL:IDYI O:a~.e, paratol uenesul phonate,
hencoate. Phanm aceutically acceptable salts are preyerred. 1~ In
aCCOrdanCe W.th t}"".e prSe::t Ir.Ve ntiOn, fOnL:la (1) conpounds are
pre=erred ir_ w-:i ch RL and RZ each ir:dependently represe¢y“&%gﬁgg or a

(C-GC) a_kvl. ~lor= particularly, conmpounds are preferred in Ich and
R each indepe: ~dently represent hydrogen or a nethyl. Formula Tm=~Dar
a~-~f .~rain1l1lb5 () conmpot., .ds n whic:. _.,3 is hydrog n a_

p_..-~r__d particular. In acccrdarce with Phe present invention, optically

pure conpou:!ds of formula (1) are preferred and ver:r particularly (+)
isonmers with an (?) configuration. 2C Thus, in accordance wit:z one of its
aspects, the prSent =nVentiOn CO | CernS 1T1 partl Cular =-"'~7en~OVl -3-(3,-"x
di chl orophenyl) -3- [3- A3 , N -di me~hyl urei do) -~-phenyl

pi peri di n-1-yl ) propyl ) pi peri Y sUsal ts and sol vates. The
(+) =coner of th' _s conpy D r’y erred. i 17 March
2003 1-~encoyl -3- (3, a-dichko - (~1~ nmeth_~=ureida)
-A---pher. _Yi pi peri di n- 15 PRepy L a-! d—tber_cqyf -3- (3,
A-_-dichlorophenyl ) -3- [3- (4-urea do)! l
phenylpiparidin-l-vI]propyP}p'peridine akg/aLso prefe ~~d, 5 the aforesaid
conmpounds in the forn103;(:) tsoner being part?bularly preferred. The

—
W=

subject of the present ir.~ren~.~.on is al@o a process for the preparation
of a formula (T) conmpound, of its salts and its solvates. This arocess is
charactericed 101 T3t ~"l at . al) a conpour C. wth t' _he formula: O
GSC-0(C-i~) ~T_C _3 (il) & A 15
in which:
5 - R; and R, each represent, indspendently of cne

[}
u
=
A

p

anoﬁher, nydrogen or a (C;-C

- Or R: and R; together with the nitrcgen atom £o

which they are bound constitute a heterocyclic
radical chosen from among: a pyrrolidin-l-yl, a
10 piperidin-1l-vl, a morpholin-4-yl

- or R; raprssents a methyl and R, repressnts a

methoxy;

- R, fepresents hydrogen or a (C;-C;) alkyl;

as well as their salts with minerzl cr orgzanic acids

15 and their solvates.

Formula (I) compounds, in accordance with the
invention, consist of both cptically pure isomers an
racemic compounds.

Salts of feormula (I) compounds can dbe formed. These

20 salts include both those with mineral or organic acids,

which enable a suitable separacion or crystallisation oi

formula (I) compournds, such as picric acid or oxzalic acid



i:~whicz Grpresents a nmethyl , phenyl , tolyl or trifluoronechyl group is
tyreated T,aith a piperidire derivative with the formula: :~"H (Il1l j RQ 20
17 March 2003 8i t ~~~ r aa”™~1r ==r , n~rhy... ~ D S~ .S an
t1?73C0 ~i~, _~, g_ Op Cd ~:rJO. grGp, y. R- and R3 being 3% h@«ﬁ%above
for ( ~) ; bl) wen R - COOH the conpound thus obtair_ed wth t he
forrula: \ / , T ,~~NtCi=)y-~~-C\ i HOO~ ~---~Ci (Illa) C1 ' Cl is
convey=ed to a for;,lula (T) cGrcound. 10O Optionally, the Conpound thus
obtained ac stage a') or at stage b') is cofiverted to one of its salts or
solvates. Stage al) of the process in accordance with the in_-rentior_ is
carried out in an iner4 solvent such as N, N 15 di net hzl f or mam de,
acetonitrile, oawtdrylamechl by i desitel aeide, tbsoprapals. al mamda Inixtar e of
these Solve=its i :1 L:"le presence or absence of a base. \Wen a base is
used, this is csaindstsad Fhaom andiid or gaRi thbasewhdagthfasmt ri et hyl ami ne,
N, N-di i sopropyl et hyl am ne cr. 20 N-net hyl nor pholine or from al kali netal
ca=bonat es or DhiegaRERYER St R weporakei s2l P cafbBhab e, NSEaGCHACCABON3t e
or sodi um bi carbonate. In the absence of base, the 17 March 2003 9
Y ?aCti On 1S G¥FreeF-oidausisyriate, pdregpnsulphates Tii~ia (i r r )
conpoun d ar _d ?ossibly I n tre pr eserce o= a . al kal i netal i c iodide
S~C: ~ as pot aS¢ YR EFSEEFHAFRIE &S IEF LRI DH-F aked pRage AvTarate,
tenperature b%&%@i%a@%@'%%p%thalene—z-sulphonate, glyconate, gluconate,
citrate, isethionate, benzenesulphonace,
paratclusnesulphonate, benzoate. Pharmaceutically

acceptable salts are preferred.
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10 In accordancs wit
compounds are pfeferred in which R; arnd R, each
indsependently represent hydrogen or a (C:-Cs;)alkvl. Mors
particularly, compounds are preferred in which R; and R,
each independen:ly represent hydrcgen or a methyl. Formula

15 (I) compounds in which R; 1s hydrogen ars przferred in
particular.

In accordance with the present invention, optically
pure compounds of formula (I) are preferred and very
particularly (+) isomers with an (R) configuration.

20 Thus, in accordance with one of its aspects, ths
present invention concerns in particular l-benzovl-3-(3,4-
dichlorxophenyl) -3-[3-[4- (N’ ,N’-dimethylureido) ~4¢-phenyl-
piperidin-1l-yl]lpropyllpiperidine, as well as its salts and
solvates. The (+) isomer of this compound being

25 particularxly preferred.



5 te<perature and 100C. At stage bl), when conpound (II1) used in stage al)
o~ the process contains a ca=bexyl group COO the cor_version to a urei do
group N riCO-i ~,a~= takes place in a classical nmar_ner tr:rough the
intermedi ate formati on oL an 10 i socyanato -N C=0O croup w t {7 wHrér 2008
appro~riace amne N=~~R2 is made to react. IL need be, the conpound
cbta=nod Zs al kylated by a (C1-C3) al.'~cyl halide ir_ order to obtain a
com-our _d in accordance wit'_~ th=_inventioni n which P~ - (C, _-C~) al
kyl. 1~ In accordar_ce with a variar_t of Tre process: a2) a conpound wth
the ~ormula: G SO0~-0-(CHZ -Pr (1v) d Cl1 20 in which G ~s as previously
de~=ir.~d and Pr r~~resencs a N p=otective g=oup sel?cted fromthe trityl,
de: t 17 March 2003Bd4mzdwl oXycar bedythtorbehzyivdx yGar[3or 44 (Mgr-oup i s
treated w~t'~ a piperidine derivative with the fornmula: i ~ri (zzz) R 5
ir_ which R =meatéptlesmids) ah-2BOQ-LR per jednployid pOOGS 1d sawexr g2 et laend
protective group Pr or the conpound thus obtained with th=_ formula: -~r

~N-(C~) ; - -~ A-RerRent -3 { (B Caichl gropkerel bcBriéry4ekirpiiAgt ed- c2) the
conpound true obtained with the Lormula; \-/ R-N-(C~i)1~-NH (VI) O 0
phenylpiveridin-l-yl]propyllpiperidine ars also prefsrrad,
5 tha aforesaid compounds in the fcrm of (+) iscmer being

particularly preferrasd.
The subject of the present invencion is also a
process for the preparation of a formula (I) compound, of

its salts and its solvates. This process is characterized

10 in that:

al) a compound with the formula:

bl
G-S0,-0-(CH,), wc’;@

(1)

15
in which G reprssents a methyl, phenvl, tolyl or
trifluoromechyl group is treated with a piperidine

derivative with the formula:

NH (D)

20



17 March 2003 mis treated wth a benzoyl halide; d2) whe:~ thQgro:;.p
N

~A- - OOOH,

t he conpound thus obtained with the Lorm-.:la: / , O

{CH,)3-,,~~C\ / HOOCr (Il1l1) ¢ C( is corverted to a conpound Wi th the
Optionally, the conpound thus obtained in stage mzkh@oo3t age
d2) is converted to one of its salts or solvates. 10 At stage b2),

deprotecti on can be undertaken usi ng known professional nethods, for

Fornula ()

exanple ir_

an ac_d nedium According to another variant of the process:

a3) an alcohol witr the formula: 0 1l HO-(CGH,) :~i-C\ ~(MIl) r CL1~C
is oxidized; b3) the al deh~fde thus obtained with the rormul a: i 17 March
2003 12 O~r 0 HCG(CH)3-~".~,-C~/ (MIiT.) ~1 G Cr is treated with a

piperidir_~ derivative with the formula: 5/ . ~“H(lIIl) RA in which R; is

as defined above Qlwmhen R4 - COOi, the conpound thus obtained with

15

20

which R; represents an NR;CONRiR: group or a COOH group,

th

B:, R, and R; being as dsfined above for (I);

bl) when R: = COOH the compound thus obtained with

et

the formula:

HOOC
-
[:;::]I\\ (illa)
Cl

is converted to a formula (I) compound.

Optionally, the compound thus obtained at stage al)
or at s:tage bl) is converted to one of its salcs or
solvates.

tage al) of the process in accordance with the
invention is carried out in an inerc solvent such as N,N-
dimetnhylformamide, acetonitrile, methylene chloride,
toluene, isopropanol or a mixture of these solvents in che
presence or absence 0L a base. When a base is used, this
is selected from among organic bases such as
triethylamine, N,N-diisopropylethylamine cr
N-methylmorpholine or f£rom alkali metal carbonates or
bicarbonates such as potassium carbonate, socdium carbonate

or sodium bicarbonate. In the absence of base, the



10 the formula: -* O\ / ~tvT-(Cn" "~~~ ~C\ / HOO~ ~JC (Illa) A C i s
converted to a for;nula (_) conmround. 15 Optionally, the conpound thus
obtai ned at scag~ b3) or stage c3) is converted to one of its salts or

sol ~~at es. 17 March 2003 13 In ut:.CO~a:'|Ce Wth this | g \&lcY3bb3
a-':~. O ~.h a h~rdrogen and a catalyst such as pal | adi um cver charcoal or
P~an2V~ TIIC~|eI | ~ aCCGdanCe with a variant of the process: a4) a
conmpound with the fornul a: process, at stage a3), the ox~datior_ react=on
is care=ed Qut uSIng O--Ca~ yl ChlOrlde, di9.i.etiyll 5ul phOx.1d2 aid
trl.2thVlam n a i 0= exanpl e, 1x1 a SOL Vent suh aS 5 dichloronethare, at a
tenperature o. between - 78C and roomtenperature. At stage b3), the
formula (111) reaetcwad iiss qazcisdt dut t heipgespnescessariacig swetrias acetic

acid, in an aIgchO solver_t such as nethanol, to forman imne i=~ s~~u,
whi ch is cheni(éadf)y cosmesed ans mpsodvlin 10 eanbbesshger ioéeayora lésednpl e,
or catal~iticallv, u3|ng 15 ~ ~1 (Il) r d C 1S trea=ed, In th

~reSel | Ce O .T&BadéC WACHSE (SHGBhey|IF (R FHER- Q”yﬁ@é?—lﬁé‘ml@dééied dseer ,

preferably the 20 ~~r~-butyl ester, with the |or<<ulg 17 March 2003 14
raaction tafcas place 'at a temperatur= etwa2an anpient

~ o~ ~

5 tempsrature and 100°C.

conversion to a ureido group NHCONR;R; takes place in a
classical manner through the intermediate formation of an

10 isocyanato -N-C=0 group with which the appropriace amine
N=ZR;R; is made to react. If need be, the compound obtﬁlned
1s alkylated by a (C;-C;) alkyl halide in order to obtain
a compound in accordance with ths invention in which

Ry = (Cl-cz) alky.l.

2
n

In accordance with a variant of the process:

a2) a compound with the formula:

c-SO;-O-(CHZgLE.pr
|
N
\\T//\\C]
Cl

(IV)

20 in which G 1s as previously defined and Pr represents a

prot 2 group selected from the trityl, tert-



of (Ix) .J Hin which a' - (Cl-Co)a~kyl; b-~_) the conmpound thus obtained
w=t h t-he zornmu~a: 5\ / . J( vN(CH ~~-~ ~-C\ /| O=CG~"F~ ~J~1 O~ ~ (X
Cr Cf is deprotected b~: the action o. an acid; c¢S) the conmpound thus
obtained with the zormula: 1C O\ / N(CF~.~)s . N-C—~ ~H 17Makeh £bog Xl ) |
C is =first treated by a reactive derivative o. carbonic acid in the
presence or absence oT a base) the:l with an am ne 17 March 2003 15 with

the formal a NRI~~, i n o=der to cbtair_L' ~ = des=_ed f or mul a ( | j
conmpound . Optionally, =he conpound obtairl%®d is converted to one of its
salts or solvates. In thlS late.er ~r0S.ess, =~ ? S pGssibl a t0 CCTILLIne
On2 or nore stages. T!:us, for exanple, stages a-*_) and bL) ca:-i be

conbl | ?ed 1:.b@r@xyceIbdhyaCeki PeCByacHK: ool 'Sapym s Fxeatad wonpound

(I'l). _Tt is also possible to conbir_e all the stages cf the proc=ss in
accordance wia teirerdingeferivprtiveowits thet foe™sd:ate the internediate
ccnoounds of formula (X) and (XI). At stage a”-_), the bass used is choser _
from anong al kali mnetal hydroxides, such as sodi um hjdro: ~ci de or

NH (I
R,
5
in which R; represents an NR;CONR R; group or a COCH group;
b2) the protective group Pr of the compound thus
obtained with thzs formula:
N-(CHI)B-,-@ -Pr
R (V)
] C!

is selectively eliminated;

formula:

cr
jag
(1)

c2) the compound thus obtained with

N/

(VI)

1=
(9)]



pot assi um hydr oxi de, or from anong al:~ali netal carbonates 1~ or

bi car bonat es such as potassi um carbonate or potassiumb_carbona~ ~e.

Pot assi um carbonate is rr=_ferabl ~r used. At stage b4), in order to carry
out _deprotection, a strong acid is used s~~ch as hydrochl or Cﬂ 2003
trifluoroacecic acid or formc acid. 20 Anong the reactive éerlva ives of
carbor:ic acid, 1, 1' -carbcn,rl dii m dazole, phosgene or p-”itrcpl~enyl
chlorofor;nate is preferred. 1,1 -Carbonyldii;n_datole is particularly
preferred and, in this case, the ruction takes Dlace ir_ tha abser_ce 07?=
base . 17 March 2003 15 When DC?CS~c_ne G ~- ' I.1trvbh en; Jl
Crl~O~-OLOrv'lat 1 S used the reaCtIOn ' S Carried Qut 1.1 the prc'' SCncS
Or_' a.1 O GaisliCGdeased Sucth ab JentdytlesDpdep yl et' f:~I1 aflllne,

~J-, A Slapt “J~ TICrp~ i ne ~1~, triechy'amne o_, rr..L..ra~ f

Fl TI r~| | ~i, I n aCCR)Gwieeh: 1tCee WI@ 4 3G hC®OV~u..-'e1€@moblLra arer | Vativs
CL a- p~"lenyl D ~?erid" _.". 2 ~rlit!: tr:e LO~T' aa. ia: ~H (IXa) H.O 1s
reacted with thé ﬁ@@mﬂw;%hﬂqﬂixﬁQﬁmkld to directly prepare the formul a
(XI') conpound foll owed by the stage c4) procedure to prepare the formula
(1) conpound. Formula (1) conpounds are isolated in the formo  free bases
or salts using classical \~hi ques. 15 Thuss When the formula (1)
conpounc i s obtained in uge 2 a free ase;égzgfiéftion i's achi eved
th=cugh treatnment with th N acNdCH)),XQ_onganic sgf vent. . he
correspondi ng salt, V\:hiCle{[ (i f d using standar\_tZchni aues, is
obt ai ned by treatnent or di ssolved in an ether such as
di ethyl ether zor exar;.ple, or in an al ¢ such as progan-2-of or in
acetone or in 17 March 2003

is converted to a compound with the formula (I).
Opticnally, the compound thus obtained iIn stage c2)
or stagze d2) 1is converted to one cf its salts or solvates.
10 At stage b2), deprotaction can be undertaksn using
known professional methods, for example in an acid medium.
According to another wvariant of ths process:

a3) an alcchol with the formula:

is oxidized;

b3) the aldehyde thus obtained with the formula:



mdl Chl CG=Onethane O i nei.~":l'"1 aCetaCe, Wth a sJ=L;t1On OL the chosen

acrd i:n one of these sclve~:~.s . Ty':us, the LOL10Wng a=a Drepared for
_Xaf'lyle: t~:e hydrochl pride, the h ydroiremi de ) the sul phate, ~.!'ue 5
hydrogen SLill: h3te, th_ ChVQ-'.7ge~"1 'JhGspha:.e, the 47 March 2003

meC:. . aneSl | | phonate, the O ~Calate, the mal cafe, t=?e fL:"'?a.~at2 r the
succi nate, the glyconate, the gluconate, she citrate, t:~e |.seti'11l0nate,

t he benzoate, the naphthal ene-2sul p: ~onate, the benzenesul phonate and the
10 paratol uenesul phcrate. At ~ha end of the2reaction, the zormu' _a ()
ccnoounds cabe isolated in the formof or_e oL their salts, o= e:taml =_
hydrochloride; in This case, if necessary, the free base can be prepared by
ileutralisatior_ o. the 15 a~o~esaid salt with a nene=al or organi c base,
suc~ as SOC.um h; JdrCXIde O tgletrl;Jlal-ng, O ~1'_tf: a.*. al ICal.L?Ile
carbonate Or bicarbonate, SLC}| ? aS S SSlL m Car bonate O

bl carbOnate. Fornula ( | | )}{c4c}1x and;.C our _ds are
obt ai ned 20 usi ng known net hods, pa=ticul a=ly ho/e mhlc are described in
Pat ent Applications EP-A-0 474 C51 -oNEP-A-0 673 928. Formula (1Ty) and
(1X) piperidines are known or prepared jjn accordance with known nethods
such as those 25 described in E?-A- g or ~a0 95/?3787. 17 March 2003

18 The resolution o. racem-c m xturesiof ;ornula (_) COLIDO.::|dB ena~l eS
enant| CmerS t0 ~' Je isolated. T ~ 13,Ci:0SJever , Dr eLErar'le t0 Carry
Al~t le SD i ttlng 1:: tinIO o' '_ﬁdCBniC m:ttures from an

1 M termadl.3te COC'DCLL_ A ~'d C Se=L~_ '"f.~.~Y 5 the praparatiCn O a
formul a (|) conmpound suc' ~ “as on Tz p?i..; ~-D~ prl'7; =51, Q- SCL
fed In t'~at is tt*eag:toc@) With a piperidins derivative with the formula:

5

N
R,

NH (D)

in which Ry is as defined above;

c3) when R, = COOH, the compound thus obtained with

0
— O [ =
N-(an)J{ N-C Ny

10 the formula:

HOOC
o
~ (1lia)
Cl
Cl
iz converted to a formula (I) compound.
15 Optionally, the compound thus obtained at scage b3)

or stage c3) 1is converted to one of its salts or solvates.



.=7-~-0 512 901, EP-A-0 591 Gs0 and EP-A-0 57?3 920. Tt is particularly
DreferafdJle to use a fOnm.ila (iT) , formula (=V) cr fornmula (VT1)
conpound as a startir:~ 10 naterial in an opt=Gily pu=a Lorm T~"!'.'8, In
aCCC~rrdaW:e CAl=t - CG:IQi:Er O 1.~.5 aS-QS, tr~E " siphpgthobos:!e
aresent invention is a stereospeeific process fcr tile p=eparation of a
fcrmula (=) come~a~d 1" _aving tr._ (1-~.) COn |I~Clratl10:1, O its Salts
a:?d 1tS 15 so? vales, c:~aracterized int' ~ at a conmpound wi t:". t!l-~e
Lormul a GS0.-0C1 01l ~C~ (Il) 201In :33?2,1Cu G7.5 aS deLl ned a~Ove '!
S LISd, I:: t:?=formCf tile (=) isoner, as tf?e Starting ma=erial, ar_d
t'~e reaction is tvlen Continued i r. accordance w~ tl: stage bl ) er,

17 March 2003 19 ai® AFERTI21G2 VhtBcEBrGande bRt Yastiddes @ )the o c-~ ) as
descri bed above. L 1:15 5ub~ C t~"le ~=eSei t i _nventiOn ' S u''-iS0
~nOL~S= r F RECC28L i35 y%t%“"a ~the °§%€a°é§’l§e”°la:rco” Ce SRR

~ Da 101 O aLOrrm (1)] L70UI|d “‘% §?

Coni 7. ~' - (i P¥E src“mo‘ci‘ 1§*’Sa? :I-_sear e'ﬁ’ éP\?é’f*e &u~aCct _=12e

in tf:at a"g Q?v]l -mat:t‘. X a \S/ t_')3 I\I-hC\%(VII) Cc c
toin (+) isomAC=emT & Usé d‘aasp “T"—I‘e‘s?a??i‘ Sy-nEt'e2 &F , and
5 dichloromathane, at a temperature of betwesn - 78°C and
room tsmperature. At stage b3), the formula (III) compound
is rsacted in the presence of an acid such as acetic acid,
in an alcchol solvent such as methanol, Zo form an imine

u, which is chemically reduced, using sodium

[
ct

2 si

.

10 vanoborohydride for example, or catalyticallv, using

(¢}

hydrogen and a catalyst such as palladium over charcoal or

2zney® nickel.

Pl

I accoxrdance with a variant of the process:

a4) a2 compound with the formula:

N
G-S0,-0-(CH,); 1.C

NC\
(11

Cl
Cl

is treated, 1in the presence of a base, with a
(4 -phenylpiperidin-4-ylcarbamic acid ester, prefsrably the

-

ormula

1}

20 terc-butyl ester, with the



fi ~i ==crir, ~oi nt..ereac.~c”™ st....r_con,. ..t..~d n
a....ordance Wi tl: stages a3) to c3) descrlbed above she subject o~ tile
present irwentio:'1l is al so a 15 conpou:ld wit:-1 the formul a:
(CH)~-,~?~--Cy [/ HOOCi ~Iria) C C 17 March 2003 20 asymp@kc halgoq)gs
salts; in racemc formor in optlcally pure form as a ke~r |Int~="~Wedl 3te

fO~ t!?e prepara~idi O a fO'Tlu~a (:) conmpound. 5 Fornula (I) conpounds
above al so includ? those tn Wil Ch One or nere hirdrogen or carbon atons
hal e been replaced by their radioactive ié%&ope, t=it=um or carbonl 4 =cr
exanple . Such. | abelled ccnpoun ds are usefu 1 in rssearch, netabolic or
phar macoki netl ¢ stud;es and ~n hocheni cal tests as receptor |igands.
The affinity of form~:.l a (I)]Cb QU_nds fq;Cﬂﬁc~~lyk|r ir. reCeDtOrs has
bee:! eVal uated in vl L=0 bY s NBQNP em cal tests using
radioligands: 1 ) The ~'J1:1dlng of X T]LB~-SD (Rubstance 1 abet |ed
15 with 125 iodine with the aid of the Bolt é&n- punter reagent) to N~G rat
co=te:~ receptors, to the =1 eum or he/SU|nea pi g and human | vnphobl asti c
cells (~.G Payar_ e~ al., ~. I munol ~98~, 133, 320'0-3265). 2 ) The
bindi:~g of [1'sl] Hs-iJ~Ca to NKz réf duodenun120 receptors or guinea pig
ileum 3) The bir _dir_g of [ ~sl] His [Me?he'] NK3 to NH.; receptors of the
cerebral corte:~ of the =at, the cereb al cortex o_ the guinea pig and
cerebral cortex af, t e_ge=b= &_%3 as to cloned human NK3 receptors
expressed ' % GHE 35 cef | £ éFr , VEBS Letters, 1992, 29:

90-95) . b4) the compound thus cbtained with the formula:
5
(O
N-(CH:)J—lv\/ N-g©
=N
O f:ﬂg - “
P \I/\ . (%)
R Cl
is deprotected by the action of an acid;
c4) the compound thus obtained with the formula:
1C

0
N-(CHz)-—CN-C W

|

XI)
al (XI)

a—¢ N

|

is first treated by a reactive derivative of carbonic acid

in the presence or absence of a base, then with an amine



17 .March 2003 21 Trials wre cor_ducted in accordar_ce with ~. EnondsAlt e~
al. (~u=. J. Pha~~mmccl, .993, 2~0) S03--13). n a co arc .J th t Conpounds
i crdat i :~e inVenLion mars= ed y I'5T ~r r~hiblt the binding o. [ _]

i bi-s [Me~:~e ] ~:~3 ~0 NK3 5 . rerebral COt2X ZOepCCrS O 11 March 9063 - | ea
~JiCJ a:l. g2r:0i i aS Wll aS t0 human d OneG i1="'C3 raOeptOrS tile

1 "!:"1:71t10 ~. c constant rii is generally less than 5.1CG'M =o0. the
sanme conpounds, it has been found that the inhibition cor _~rant ) for rat
cerearal corcea NK;, receptors is usually ° Greater than 10-9 hl and tr_at
the inhibition. constant (~1) for the rat duodenum N C~ recept or and rat
contex NK, recep ‘s generah&y greater_than_o= equal M
CGpOUNdS I n & tl HCE W th 3t eseht T RentP R°PhavE ﬁt soaﬁéen'éval uat ed

in vivo in an -.he gerbil, rotational benaV|c~~r IS
~nduce~" w't hf? ?Ezsf‘%? EJadrn [Il~~ra~iOn O a SpeCl fic' J ~3
receptor agor _ |st de |t ,ha 0 al & Ateral .

appl i cation. of seré ?ééérnt/b fhe EFE‘ g’?ﬂ%g’ gﬁ%"er‘bl “ea’d's“t'(‘) Tarked
cor_cral ater ~ *t_g Yhi ggwggg Lnhi bl ted by corrpounds li1l

aCCON . a= ICtaC$f %éé%{ Ae 17" Ieret =on admn Istered el th_r Vis the
perltGneLgm or oralizrznia th@sevts%sea@orr@eun@snb@amrct@%nw t:thee
InVentl Cn are aCtl” Ve at dOSeS Varying irGn~.1 ng t0 3~ ng per kg 17

Mar ch 2003 22, Thicrd estdideshomeus hafor CONRAYDES bRagecekdar 6@ Wahh Jhe

i nvention pass through the blood-brain barrier and that they cat: b'. ock,
at the | evel maf ddwdicend rat order -t-::c~&‘sr§td:ByebbtaiaCt:b@prnSy’Y:<e¢~L‘%o6i to
~1:~3 reCeptOS. Ti.eV nGy thL: S 5 be used for the treatnent of a::y
central NK3- ¢ogpecurst . £ Pat Hol dagy, 2 ssrelpass psyehtat cowbdinsordér sheor an;r
pat hol ogy nedi ated cer_tra~iy by the NK3 receptor, such as psychosonatic
di sorders. | Ftggiefe®pilds RURCHT dat WQ?@W@n‘ehghtFC°an§ViEu®QIUgh
reSDOnSe | nduCed by GCitric aC| d has been Studied using the nodel described
by .S. Dadui et Sal 7O rtQ ViSalare mpdsp irgsine e Mooy ngs, o spormula. g,
Int his test the X3 e 10 conpou~!'d has show _ an activi ty 10 Mres
greater than (tcl)t ‘0 net an t . 25 Conpounds of the present -nvention
are usual 'y adm ni,st yuni. desage faor The aforesaid dosage units
are preferably forhnugagga’ a?jna%egt%l cal~ ’m oﬁn T n J?v\% T cH TR acti ve

prir~cipie ~gjpbxednwhtk~ n@dEBQ EE%QUEH%% é?“géafﬂﬁ'hyarox1de or

potassium hydroxide, or from among alkali mstal carbonaces

[
(93]

or bicarbonates such as potassium carbonate or potassium
Dicarbornate. Potassium carbonate is prefsrably used.

At stage b<4), in order to carry out deprotection, a
strong acid is used such as hydrochloric acid,
trifluorocacetic acid or formic acid.

20 Among the reactive derivatives of carbonic acid,

1,1’ -carbonyldiimidazole, phecsgens or p-nitrophenyl

chloroformate is preferred. 1,1’-Carbonyldiimidaczole is

I‘h

particularly pr red and, in this case, the reaction

takes place in the absence of base.



20 ] n accordance with another of its aspects, the p=~esent invention

i-nvol ves r~Zarmaceutical ccm ~obitions cor_tain~ ng, as tre acti ve pr
nciple, arorrnul ai | ) conmpound er one of its pharnaceutically
acceptaal e salts and scl vates. 17 March 2003 23 Formul a ({9 Mep&P o063 ds
and their ohar,aceu~_ca_ly acceptable salLS can be used at da' |y doses o.
0.01 to 100 ng per !.:g o namml body w=fight for treatne:~t, preferably
at daily doses of 0.1 to 50 nmg/kg. Ir. ~~~~_~an s, 5 the dose can vary
prererably fromO. ~ to k 000 ng per da_,r7 nore espec=ally from2.5 to
i,000 ng accordir_g to the age of the subject requiring treat;~ent or the

t _~e of treatmer:t: prophylactic or the=apeutic. ,Even though these dasages
are exanpl es of an Qwﬁwﬂﬁgﬁﬂitﬁu?tnr ?hégépﬁ%,f béqla‘gangburar%bggegg
wher e hi gher ¢r | ower doses Jay, e 2PPLo r| te, . suc sages al.sa.he rg
to the ~r veTL Pt £ 61151 9 *de SSrdance %ﬁ h ﬁéﬁoT %rgg ?ce 8theka%prolar:éate
dosage for eagh_patlezl, S\e5i.a /B Y Lmine € RPhySER! a0 Rgt O
age, bod-~r V\eggﬁt‘ a%lrl‘fg tRe %eszgjtﬁs'tego% e a“f@r/es?f %15 pati ent. C:Accordl ng

to anoth=_r oz |tsrg§g§%L§ thﬂggyvﬂuﬂﬂgwer tion concerns the use oz
formula (1) conpoﬁnas d} _e of their pharmaceutically acceptable salts

and sol vatses for t@gnaquaraklg%dgwdgﬁﬂdxhﬂﬁh’¥i§bhefﬂﬁﬁm&§h¢pra20 t he
treatment or any pathology where neurokinin E and human ~tK3 receptors are
i nvol ved. D=sgasesaEotret BE ureaki®loigeMmhiinte wieh compofmdsubad their
pharmaceutically acceptable salts can be used are, fO exanpl e, C2I1t~31
AN AVOUS S JSt~?1" )1 cZl Sc. 3a2S SIHCP aS 25 di seases associated with

dopam nergi ¢ s~rstem dvsfunct} 17 March 2003 24 Such aS

_ ,_, di SeaSeS associ ated with noradrenergic
and serotoni nerc=c systemd~fsfupnctio u as anxiety, panic attacks,
co::c~~t=at=or_ disorders, no i

ens, pa=ticularly dep=essior_, as ',

~r'- i roc=i 5w 1 as al~ ~yDe p_e~~c cisdthaé, n~dLCllaa
.-, t ; ~ ~rao-~i c a Gand epl |l epsv, dem.~~__a,
n~~._odeg~r_~rat_ve d_s_as_s-al 16 ~r! e=al ~IIneSSZS lri whlCh t~'1e
rol a G tiie Central nervOLS Systeﬁ{and/or peripheral :ler'vrQL:S
SVSt~l''l takes place vla neurCl. nfh B acting a3 a neurQOLranSmtte~ of

r_euronmpdul at&r SLICK aS SOmatl.C diSOrder3 related t0O St-eSS, Dr-.7.11,
m gralne, ~-ucute O_' ChrA!iC Inflamati On, c'c..="dl OvaSCLi | ar
di SOrders - hypertension in particul ar, heart fallure and .rhythm c
di sor der &9 H&ﬁﬂ*%ﬁ%ﬁ%ddW%oﬁdE?g £a5ThA) rh?r“PFP?u“éouﬁhalcﬁcFor ic
obstructive 15 bronchitis, g% § oS "I | ~er.S20Si tl Vit

pTlara

g~Strol.: 1t cRIeRage ths; I‘?trou QmPRFRE. £0 c&d Ptlélﬂm §Cése
-di sor~e_s su

~~ tr& ders rel ated
to stress (st"?ég_sp"rép C?L*rcr*dl soﬁjg; 5 tne roer gbl 5 %om@bﬁ% - drone (

. SS) , i =r i tab ?‘Sf Sb&ﬁgg»afécigoﬂ @ESQErQEEOHOQ%de'C 20
secretlon) ene5|s/nausea owi ng chenot:ze.ragy or postoperative, due

to travel sickioL9%Ms V@Stédd a=16isgrdeasyichodeahhefgess, emesis,
vom ting, nausea, travel sickness, diarrhoea, urinary tract di sor der s

(i ncontinence, r_etHiod Ogilosd i&@dﬂ@r%ulaﬂﬁﬂhecsmsbent is obtained in
the form of a free base, salification is achieved through
treatment with the chosan acid in an organic solvent. The
corresponding salt, which is isolated using standaxrd

techniques, is obtained by treatment of the

R
th
0
1
o
5
(U]
|

'3
,_‘
M

20 dissolved in an ether such as diechyl ethe

or in an alcohol such as propan-2-ol or in acetone or in



17 March 2003 25 d~sorde=s (rh=~amatoid art~~=itisi , anc, nora Se:-~eral =y
,+a.™.' ~ neurokinin B-dependent pathology. In the pha=maceuti cal
ccnpesiticr_s of the present ir'?Ventl On zo= oral, subli”gual, =nhal ed,
subcut aneous, 5 i:lt=amuSCu 1 ar , i n _.Y 3ve::0113, trai: ﬁq\,ﬁ?m IOCaI
O rcC-3~ adm :":I1Strutl0_"., ti:e aCtlVe pr'_nC~D eS C3:: CT~Ini
Sr.ErSd i n unl.t ~orms oz admre=strati O1, '! n mXtureS ~~ilth

Si . andard pharnmaceutical nedia, to aninmals and to human beir_cs. “he
appropriate unit =ornms O administration &dnsist cf oral 10 corns such as
tablets, gel atir_ capsul es, y owders, granules and SO utlOhS O C "'31
SuSpenSI O 1S, Subllnguai anCl buCcal rCrrrS O~ adni: 11St=aticri, aer(CSd S,
tOpl Cal i O nGiGIRRATREIa2R iQF 17| pFaht 3CS5aPEUt HAESUS, SPRtEaRRastul ar, |
ntravenous, ir_~ranasal or | r.t-~aocular fornms of ~5 adm “ist=ation a:~d
rectal forms C6F é?d"'rﬁsf'? G4t ioh. OVt B29Fi 8CLBRPESItion is prepared in

the formof tablets ttlﬁ% ent sugh as sodi ym_| aur~'I” ul phate can be
added to the acti \;e “ﬁrfl &% L I sh e %‘re%?ﬁe?wi_'ge 'éﬁﬂ fie Whdl e mi xed
wth a phar. eut scal, 20 qa rie= such as.silj ca, el at | tarc: ~

| act ose, 1r"ré%r hdP=dfgre -l e goLTmOa{“‘a%Tc Oreth ??1’2 = %T“ets can be
coat ed V\A_t2 charos Vari.Qus .pAl YIB! opriate materials, or
treated it sﬁlgﬁ ggm%y%%*ﬁa% t ey have a pro eo%h:?' F éTaye% activity and
can rel 2as? g..n1%- %Iﬁglﬂ ;003 26ﬁgr%qaet e.ratl " ’> '}@a y¢ "

O- dCL:. Ve prfrI I= PO a0t uous aSrglelO‘l B gte13tt1'ff "ES“%te’

preparat-. @béssckgﬁﬁa Elefhe g“bconatgpfgﬁéfgﬁﬁ53 L Me- prafeiple- e ~t~"1
a diluenL Sikh aS gi:iC1 O an 5 ester of g~_:cerol and by incorporating

th= mxture phétaiss8eHibhats0f ther bhdrdagel, atdHa rGsiHLene A Preparaticn in
the for of sy-up oy ell:{=r can contain the active principle in

conbi nati or _sukphonaasaeetraebenpeateudbhynaaleoriret fulee, net hyl paraben and
10 propvl paraben as an antiseptic, as well as a tas~e er_:zancer and an
appropr itat e z@a)t@mltmgnag‘ebphoﬁamders or granul es dispersible in water can

contain i ) ) .
At the end of the reaction, the formula (I) compounds

can be isclated in the form of one of their salts, fox

example hydrochloride; in this case, i1f necessary, the

[ ]

ree base can be prepared by neutralisation o the

13 aforesaid salt with a minexral or organic base, such as
socdium hyéroxide or triethylamine, or with an alkaline
carbonate or bicarbonate, such as sodium or potassium
carborate or bicarbonate.

Formula (II), (IV) and (VII) compounds are obtained

20 using knowrn mechods, particulaxly those which are
described in Patent Applications EP-A-0 474 561 and
EP-A-0 673 928.

Formula (III) and (IX) piperidines are known oxr

s
W
)
r
s
0
n
11}

prepared in accordance with known methods such

[\S]
u

described in EP-A-573 928 or WO 95/23787.



the. active principle in a mx~tu=a wts dispers~.ng agents, wetting agents

O suspension agents such as polw nyl 15 pyrYolidone, |ikewse with

sweeteners or taste correctors. For rectal adm nistration, suppositories

are used, which are prepared with binding agents which di Ssngﬁaréﬁ ohest al
0

tenperature, such as cocoa butter cr pol yethyl ene glycols. cor

oarer _teral, intranasal or intraocular adm nistration, aqueous suspensions,
isotonic saline solutions or sterile and injectable solutions are used,

whi ch cor _tain dispersing agents and/ or phaPmacol ogi cal | , ~ COnpat 1D12
d1SS01 ~'1="|lg age_'!'tS, LO exanple '"t7rOTJVI 21le ~ZVCOL 25 or butyl ene

gl ycol . 17 March 2003 G/ T ~~us , _in ord~= CC pr2par an au'_,1eCUS i:":

j eC tabl a SO uLl GBS GIPYRR? T4 I S TRBLC e SE=FePFL-ea™ L 2pd 1) 184
Such aS a n al GO 101, . et hana~ L& ei_Ca%F! e)_ O, a ~_JCO-_Such_as_

pol yet hyl ene GIBRGEE oA B TSI ERd"d 3= hyarophffi ctsutact ar t
such as T~aeep= 80. Ir vg:dq_rz.r:t.qap_repaarewan ojly,inégpygplgjsoLuLjon yi a

t he ir:LranustﬁVar“FOuF@f%ﬁﬂ??ﬁii\ﬂaﬁnﬁﬁ%i%ﬁé TAT_“Pe drisdl ved-i'R 8-
triglyceride qr lycerql _ester.. Faor tapical_ 1L _lstration, Ceeans,

oi ncrenls and‘Iﬁgagrsggég&‘%g ﬁgg .ﬁ#ﬂj%ﬂégﬁiégggﬂ_ééﬁééﬁETPﬁf§bﬁf pat ches

can be Lied |8-0uptllaginalad SO O AS & festinolizd sl s the active
:ri_~.Cr.De car.“be"ir. ar. alcohol i ¢ solution.” For adm nis~ratior. by
inhal ation, ags.s@efgsal ihspuseds 13-2li%Q G aigH g S taf triol eate or
oleic acid for exanple as well as ffichlorofluoromechane,
di chl ororl uor gpephanei2diechl oeetat-paklsuornaet kane =r-any otherzdi ol ogical |y
conpati bl e propul sion gas; a systemcontaini ng the active principle al one
0. 1.7, conbir~at [eni20parthcabaeie¢i prefirablihec-ersa a Sopaider(X3Er,.
a=so be used. The active principle car. also be present in the corm
formula (IV) or formula (VII) compound as a starting

Or'.n .

3

rh

10 material in an cptically pure

3

()}

nother of its aspects, the

L]
[1))

Thus, in accordance wit!
subjectc of the present inventicn is a stereospecific

a formula (I) compeoun

it

rrocess for the preparation o©

on

iguration, of its salts and its

o
o
<
’_l
s

Q
cr
o
o
u
0

15 solvates, characterized 1in that a compound with the

formula:

I
G-50,-0~(CH,), NC@
. I (i
\, cl
Cl

cr
5
1)

20 in which G is as defined above is used, in ths Zorm of
(+) isomer, as the starting material, and the reaction is

then continued in accordance with stage bl) cr,



of a complex with a cyclodextrin, for exanple a, ~, y-cyclodestrin,

2- hydr oxypropyl - ~3-cycl odextrin and nmethyl 2S (3-cycl odextrin. 17 March
2003 ~a The active o=incicle can a?so be fornulated i t~*.e fOmO=

m G OCa~SL. ~ 23 or il1" _CrvSD.'laraS, DOSS=i.iy '~nl~~h onoy: MarcA®gpacar -
iers cr addi ti~.res . InDl ants can be used anong ~le e, e~ s?om1r ~se ~0rns
5 use=ui 111 th CaSe C. 'Cng-~.eW1l t=eatnnt. These Ca_* LDe pra~at”™r
1~ni ~1~11i -r Da_inth. . ~=~o0o_ anhg ly susDs o._ 0. ~. ~ ~cimof
m crosDheri ca_ susper_sion in an isotonic dium In each dosage unit, th?
a~,.ive principle or formula (_) is ~resent ir: quantities adj~,:ated to
the dai'_y dos geg_.QiRgﬁ~seeL4. In_gfqgrgJ,4§ach_gosage,gnLt Lg)sthably
adj ust ed” accofdi-Tg o tHe dosdyE dnid The"Y . 1 oé 85%8am =i SOr &t cfS

f oreseen, forﬁgégqpknﬁ B%ngls, capsules ar_d simlar, sachets, anpoules,

syrups and si r,drc such that a given dosage ur:it contains 0.5 to

1,0QO.ng 0= 15 act&%g Eb&%@@ﬂﬂé% ﬁ&;t@?_ ﬁ%zqﬁ@%§:§oﬁoi§591Eg’akgcggr
admini stered or_e t0 fo~. Zr tines a dav. e aforesal d conbositlons car

al so cor_tai nsoLbersaetiive Subsiancesisend Japdhe desisedst hszaly, Such
as bror:chodilators, “antitusSives) antihistamn~cs, arai 20

ir_slammaiori e3) e8rbbGAS! ¢iehdsheanti)- &iERidiGfir LINHW! hef apys agent §. adhanks
to their very 'nigh afainity for DI~C3 =.uma:| receptors, and their narked
sel ectivity, cogpeobdatiks| abeeedaped zwid Hrt redneentd orcid]l av- e tised ~n
rad~oi abel 'ed 25 formas | aboratory reagents.

formula:
0]
|
HO-(CH,), N-C
g\ o
' Cl
Cl
10
in (+) Zisomeric form is used as the starting material, and

the reacticn is then continued in accordance with stages
a3) to ¢3) described above.
The subject of the present invention is also a

15 compound with the formula:

= 0
i
\__/ N%Cng\\/N£ﬁ<::>
HOOC
v
o (Llia)

‘ Cl
Cl



17 March 2003 29 or exanple, they per.-nit the characcer_zaticn,

| Ce:1L1flCat~O Tl and tile IOCallzatlO=: O td ::~.:iT,la:l 1~".~ receptor
____tiasue sections, or of the N~; re~eptcr i wno~e aninals by nmeara o

aut or adi ograpzy. 5 Conpounds ~r. accordance wth tha invensjog fﬁﬁﬁb@?r n=t
th selection er screen=na of nolec~~les according tO tiies.r aP tv iOr

Che hl~man N. TC3 rcceptOr . Thr.S 13 inplenented then by a displ acenent
reacticn oL the radiolabeiled Iigand, the subject of the preser ~ 10
invention, fromlts hu<i,an N~ receptor.2%he fol' ow ng abbreviations are
used in the t~reoaraLior_s and in the exantles: Hther. diethyl ether Iso
ether: di-isopropyl ether 15 DNt di nmet hvl ~or Tnam de DVBO di net hy' _
sul phoxi de DCRiS #iedfl Groridthatet %= : tetrahvdrofuran ~cO-T: et hyl acetate
20 Hoc: tert-butoxvcarborw acO: acetic acid hﬁdrochlorlc ethgav_saturated
soiutior. of RPdFGERTENE CAF PF ikt PR IC21%Y MBFeR 2063 365~7 =% ' . 7en
otrlaLol -1 jlI O--y: rlS (duleC' 1Y~ a ,__0 D L2 Cqé LLm
~": e ~C3 ~', 16FH 2 Fediastdf (the ReeRratRdg %G§ okt 3% 080 -,
~-dia~~bi f c OW& =. 0, Lnd. - ~ ze 1J rlLl ~er : bu Fr SolL;tlon
; Tl ~rket~d ~_F©° P&q€k~ aMBTi..DT) F: melti:~g ~ oint c~b: boiling point
TA: anbi e (roon) r.ac adC G i theaugel cABEk~ced ~y
’E g3 g@ﬁ. @”1_§§%5ﬂﬁﬁué 2 5ve 68Ts8

Ni er, ~k ( ~~"e rotatory power (ccD) ' _s neasured
a;. 2~C ~- R w Eghl B8 B e Bhid-dRSONANCE: FO6QT femat n208 Beshz in the
DVBG d5 15 8: "chémi cal shlft s: "slrglet; se: enlarged si:~clet; -, ; ; r a
hl a~- . ,~~ 1l.865-83 bytt%élﬂ Azdibadioire Tsotopd, criciug. o= quadoupl et

sepc: sextuplet' n: multinlet; m unresolved conplex. Pd; C paII adi ', ~m
on crarcoal 14 for example. Such labelled ccmpounds are useful in
research, mecabolic or pharmacokinetic studies and 1in

10 Dbiochemical tests as receptor ligands.

rh

The a finiﬁy of formula (I) compounds for tachykinin
recepotors has been evaluated in vitro by several
biochemical tests using radioligands:

1°) The binding of [**°I] BH-SP (P substance labelled

13 with 125 iodine with the aid of the Bolton-Hunter reagent)

to NX, rat cortax receptors, to the ileum of the guinea

pig and human lymphoblastic cells (D.G. Pavan et al., C.

Tmmurol., 1984, 133, 3250-3265).

2°) The binding of [**°I] His-NX; to NX; rat duodenum
20 receptors or guinea pig ileum.
3°) The binding of [**°I] His [MePhe’'] NKz to NK;
receptors of the cerebral cortex 0f the rat, the cereprzal
cortex of the guinea pig and cersbral cortex of the gesrbil

as well as to cloned human NX; receptors expressed zy CHO

25 cells (Buell et al., FEBS Lecters, 1992, 2393, 90-95) .



20, PTSr _: pa; a-tol ue: ~esul pi*.onic aci d LDA: |ithiumdiso~ropvl am de
PREPF RAT'IGN1 ~ (N , N, T' -Di methyl ureido) -~-~::enyl pir~er idi:~
p- ~.ol ue: ~esul pnonat e 17 March 2003 31 A)
s-Anino-l-benzyl-4-pheny|piperidins di hvdrochl oride. The st¢f \jdiéh PBo3Eri al
i s ~-aoetylam :.o0-i-benz~-1-= pher.~-loi oeridi r_e prepared I n accordance
w=th 5 EP-A-0 Qr4 561. 30 g oz
4-acetylamr_e-1-ber.zyl -~-phen<<| p=peridi::e and 58 m of HCl

corcer trated in 135 M cf water are refi#k~d nor s8 hours. The mixture is
evaporated and then taker. up using EtOH 100 and ~oi uer~e and e-raporated
again:. Th ~ Loar,1 10 obtained is dissolved ir_ 50 m ci MOH ti:en left
to crystal 1 ize 5 k Se “Add (GPHEUHED I BCEP ’%%e?%rwéb 228 SEQOBGSthe
desired conpound are obt ained._ H_1 -Eenzy | -s- N _-di metw urei do)
-~-phony I pid gr Fdi fé-r- t*o‘rueHeStﬂbﬁH&?atcel'l&%9ﬁ Cg_ﬁhea%h’p%%l)nd Obt ai ned
f=Omnth TJreC-CJ u-GJ''C ar. d 7.14 g of triet'~ylam ne are. nxed
at room t enper at u 8”gﬂd§t’fsm‘nof CEOSSHEG M rg} h%th‘e *T‘@ gt mareec-

N, N- di rrethyl carba vl.ch are ad dr.qo
di chl oroet' r= 'ah’e dLPéf uxegggo atgﬁﬂ Hrl% ““ cl\éf ZON{(hetrvI am ne

are added and. Lhe, Leflyx L3 UBEOLELORS fcorth%ntgnzg res% Uit as.

Concentration 1S carrred out - under a vacuum Trac

DCM tre organit £s~@§ebur§af4"a§h§ Jo Wi i, Wak 8Epe 830 %’%solluh' 88 :9ENaCH,

wader and a saturated solution of NaCl® the substar ce is dri ed 25 on MyS04
and evapor at@eshaduh ¢ hei r esi éleerélwrggatsogh@@h@dno iM, Mg €he 2003282 on

silica by elu~; ng w=th. "MeG: from( 9: /' ; v/iv) to (96/4, v/v)
1.3 g of the:cdmmrmls,comomlﬁl b&€n obbantiedha€) the (HhibitNon constan
- D=n2=i 1=J_L: r~| dO) ~. _prat™Myrl pi_'pe: Id_:! T.7-td Len SUIphOnateS

.8 g Cf the-tdmmnnutdlnzﬂrmmtélommrhecpNégeﬂemestags aseuslussbyved in 150
m of ~tO~T 95 1 .11 ¢ CI p-t ol uenesul phoni c acid are added and_ the
m.: {tor&0i sqmﬁ@'ermeeu 0 euhderant Bbe phahioipiessarasitanthd Kp) eSenCe
A'. gd&d ~C~Pd/C The M~C:.~al'e 1S fll tered G _ 10 Ce~ite=,
evapor at ed, ke W% \&i‘{fé:ﬁwf‘a@éfzoﬁ@ﬁ%%vaﬁp’éﬁ atad.c¥t9% Mfsssol ved in
25 m of acetone, ther, preC|C|tated in 2D0_m of ether_in order to obta_n
1.30 of she ‘FESHEF op AR TFI Y :S%FF b m DR Whi E8Y8LI §° 9= 19o- 123C

15 P-~c, P?~ATI ON .
%o mpounds in accordance with the present invention

have also been evaluated in vivo in animal models.

Ir. the gerbil, rotational behavicur is induce?d with

B
ut

the intrascriatal administration cf a specific NX;
recepter agonist: senktide; it has been found that a
unilateral application of senktide into the striatum of
the gerbil leads to marked concralateral rotations which
20 gr2 inhibited by compounds i1in accordance with the
invention administered either via the peritoneum or
orally. In these tests, compounds in accorcance with ths

inventicn are active at doses varying from 0.1 mg to 30 mg

ar kg.

e}



4- Phenyl - ~- (N - nmet hyl ur ei do) pi peri di na benzenesul phonate A)
1- Benzyl oxycar bonyl - 4- phenyl pi peri di ne-~-ca~-bexylic acid. 20 D ssolve 3.77
g of ~-phenyl pi peri di ne-4-carboxylic ac=d, p-toluenesul phonic acid and 1.0’
g of sodium hydroxide in SO mM of water and cool in ice. 1.4/QuaréH 26Enzy!
chloroformate in 10 mM of acetone are added and allowed to return to room
tenperature overnigrt. Tre 25 aqueous phase is washed twice with ether and
t hen 17 March 2003 33 acid=fied to a pa: of 2 using cor_cer.crated ::C. .
Tre white solid which precipitates is centfifuged, washed with water, then
dried under a vacuumand tritT.:=at_d ~n r an ether-z~e:LLane m xture
00/50; v/v) ir~ order to 5 obtain 3.05 of the cesired congound ir_ti:c
fo=m o= a wh?te s%"#i-’tj,rﬁ*-SUl:l:%h‘i%%C‘?hég COMBREINZF| dxly CAFHSM -4 "S6cy
anat e-~-pherylaiperid~r_e Prepare a m xture containi;~g 50.89 g of the acid
prepared in (€ proceti i Kage @eerdtathe oP oS BRG1163ChFEr 85 n 40C
m of 1,2-dichloroethane and bring to r efiy:_~ ugsL the_end ?f aseous
rel ease. evapordt & under a 2TATtun® t 7S 1 LFEEbver Fhitat&tondlaRd-4gaPn e:
;aporate to eli m:nate,gcaseous SO-.-D~shJ~II§/.g the c' 1 Obtained in 200 m- OL
1

aCet One, COOL 0S8l ST 971G tHeh 15 add at -t His *2Hpet atire, 'drlop- by dr op,

19.5 g CfS So%ieu@s%%ii %5r~Qh%0 trr_jeaq:fmé’i@g & é?\;eéegtpgwﬁfc&tder%edd: .
tenper at ur e, evapor ate the acetone t::en extract wih tol uene an wash with

a5 ~ sclurien.8biN=9: GQch Wd R Watierc.and wWdd-gsat usat £d, sok Ut yoke., 0.
NaCl . Dry over 20 Na=S0 ,, then evaporate the toluene to up to 30 % of  the
initial vol upedandelricent rz0 15 by Wihe NN, kekedtor Asurd esult oy

evaporation to d=yness, an Grange oil is obtained which crystallizes to
yi el d 54 g opsyheodesiatdccaipoudérs. 17 March 2003 34 ,, O 1--~e:lZy~
OXYCar DOnyl -~- (id" -iTlet_~.y~L:=eldC7 -i _ phenyl pi peridine D~SSO ve 25 g

Cr the Conpound Obhagnedeanptihge,; the Edfent straged rbr@@hitdiofaret her and
300 m cf DCM and cool in S ice, then bubble excess net..”.yl amine cas in
ro the APaCCro@ph: rabponepeindured Oye clitghic, adiadl m3d tBY1 magiqdadial ly

Cr~.'3LalllSed. ~vaDOrat2 tO.dryl:|l2ss, reh e3W="1 .
using the model described by S. Daoui et al., in Am. J.

Resp. Crit. Care Med., 1998, 158, 42-48. In this test, the

Zxample 10 compound has shown an activity 10 times greater
than that of osanetant.

15 Compounds of the present invention are usually
administerad in unit dosage form. The aforesaid dosagse
units are preferably formulated in pharmacsutical
compounds in which the active principle 1s mixed with a
pharmaceutical excipient.

20 In accordance with another of its aspects, the
present invention involves pharmaceutical compositions
containing, as the active principle, a formula (I)
compound cr one of its pharmaceutically acceptadble salts

and sclvates.



AcCET and then | eave to crystallize at roomtenperate=a by adding a half
volume’ of ether. 24 g of the desired 10 conmpound are obtained in the form
or white crys~als. D) 4-ahenyl- :- (N ~-nethylurei do) piper i dine
benzenesul phonaLe 23 g of the cor~, po~.~nd fromthe precedi qlgmgrg,ggogge
hydr ogenated ~n the presence of 9.9 g of 15 benzenesul phonic acid ir_ 3C0

m of =tOH 95 with 1 g c. 5 s Fd/C at 40C and at atnospheric pressure.
Filter over Celite~ - the catalyst, evaporate to dryness a:~d take up the
residue in acetone. 22.4 g of the desired2donpour_d are obtained, whic~".
crystallizes .n the form20 oL a white solid, F = 227C. PRE?P. RATION 3

4- Phenyl - 4- ur ei dop~pe==C=__"_e benzenesul phor_ate This conpound is prepared
b:r proceedi ng i n EEEBHRANER W PRAPPHEAEpaREt iCRG e PHGE TR+ Rl In
PK~PAR?TI ON 2 by 17 March 2003 35 repl aci ng nex: ~yl a*~i ne. gas by
are"~or_ia ga&SERSHYS Gity canaye UpREpas dallyoNeses oy 0. Ayt jj
etf:ylureldoa -4-~u'len\l Di ~~"ridln I>éQl_L;e,Q.gSLII D lOnate "~ 171 r z
n 1 _ A 1-~180% M9 PeX XF QL [rammay bYCY_WSidah GRIcAFFG T
_~p.__..r_pipesi~. n= -carbox;lic acid Place 1G0_g oz ,, _ o o e

4- phenyl pi pegi §i- é-“?-*é"a_ragto%Jﬁ% Cica‘%sms and g:?orﬁei‘gsﬁ‘%ﬁar. & &85 800
n? c. di cxane, add .10 15G m. .o waier. . A02 7,9-0f :37zCC3. Heap.cq_60C

t hen add%%dzgsebgvgéoﬁ%‘ 3%9*8E3“'13ﬁ§ﬂg Tﬁoﬁo%'ﬁibgf'C§§§aﬁ€.g%éa§€y§or 4
hours wit:- stiLria (<) then Lnhder Ha Us 5EoPQE 15 - BOUR.. oo

E vanora, .e xts%k%r\?r:f s??,’at'gge up t%'%tsow&'tce{%ﬁe i 7= wal %r? é?i ai'FyafS to a
pE of 3 by the addi ti.eRell 2Muixbhg ey -add edhafne Riberothe crystals
formed, wash themin water then in éet':er. Evaporate the etherified
filtrate to drzapess: :Lakepuplice iesiduhdfapaithes. ander ~Phetighhengtystal s
formed ar_d add to those alreadv obta=ned in 2G order to dry them 71 g of
t he desired ¢ospgas"dra=axaebpdesedf an average situation, there mav be

10 particular cases where higher cr lower doses may be
appropriate, such dosagss also belong to the invention. In

accordance with usual practice, the appropriate dosage for

age, body weight and the response of the aforeszaid

=
ul

patient.
According to another of its aspects, the present
invention concerns the use of formula (I) compounds, or
one cof their pharmaceutically acceptable salts and
solvates for the preparation cf medicaments intended fox
20 the trea:tment of any pathology where neurokinin B and
human NK; receptors are involved.
Digeases for the treatment of which the compcounds and
their pharmacesutically acceptable salts can be used are,

ucn as

n

for example, centrzl nervous systam diseszases

25 diseases associated with dopaminergic system dysfunction,



B) ~-_-=socyanat o- 4- phenr 1- 1-tent-but oxycar banyl pi peridi:~? Place 25 g of
tthe acid obtained in tre preced' _ng sr~age In 1 GO m of ace;.one and add
10 .35 ~ of t:letnylamr_2. Cool ir. an ? ce bath then a'aG ~, drCOD Dy 17
March 2003 36 drop) 8.7 g of meth_~~i ch?ororormate in 30 M7 Mar@f2bé® a

a nd C'~al ntain the tent~er3~ilr2 at b~?~O-N ~=ter 30 minL,i1teS
stir~irigi:1 an ? Ce bath, add Ir . 05 g o~ sodium azide drop by drop in
30 M o= water at a 5 tenperature below ~C and nmaintain sti=ring .or 30

m nutes, then pour over 500 ml e. iced Wat& . ~Xt~aCt 4 times usir_g 130
~,1 of toluene, wash the organic phase twice with a pu 2 bur=er using a
swtura~.ed solutjion or NaCl and dry over Ng%?—b&""A:‘I e=inan O ~ Dat~"L 10
ziltration, hEafltfRE PFREFEPETEB180CT P <IPHVurs BTt L1 T Shess to
yield 15.9 g e. the GES i =ed COM~-Ound . C-a (N-~N- ~ othyl, arei
_e% veeRt nBEt’:Sfy?E"Errb’dﬁyﬁ?% R O He T £06° 605 g o~

do? -~ -p~". ghRfPeias
the compound =i =om t he~previ pus_stage _i.n. 50 _ni. 0~ acet,che and add._.drop by
drop, 1.15 g °‘dT%§T1y?1Qaﬁ]i*ﬁ' PR 3 56< abétore aa%arczi%’m t%rﬁ)“‘e‘r'a“t'uar“e’.o“

Evaporate to dryness _and_then e t he _resi 1N, efher. o tag ce
W=CL~ a p~-~ 2*Huf2e=" Us?“;ig %Eg%l‘gggﬁl’at%ead'??g.li%"tfilofr?goﬁr"lsv' ag’, then d~ r
cver MgSOy ar_dh evaporai e.to. drypess: 1 LRe ;i esl;duedss o aken Jap-din AGet one
and evap(c))rgat e‘?ﬁ% %zgvéng*ss“%% %e%{d %.ﬁ’?—g‘ %FEt %ég(ltjbesi résfi cglnpﬂéﬁﬁd%ﬂ%i’t? Mar ch
2003 .~ 7 1 wrgdd 41 QYp11dpst G da@Bne€h, - nedfoBRokrehz@ i Ve Gizdi@es
Dissolve 7.1 ~ of the conmpound =romthe ~revioes Stage In 1&0 mM O ~leO-!
a:l.:~ add 2GAstde O KGalei Tine st $6l whikvapbsakeleoodr yhesseafiren or _e
r ch~ of stir; ng 5 at roomtenperature. Take up the rasidue in a 1 sol
ution of NaOmemrs:d hersc exdwdiod heneshenaECnekyvolaskhyshemorgarisc phase 3
t=;~;esw thalOasoluciono NaO, t~~er_ wth a saturated solution
0. Nad, dry pdwers ME0nsndleaporat actdndr §aessnesrocyapemihesroodes=r ed
compound are obta=ned. E) 4 - (N , N -Eie~hylureido) -4-phe:~y~ piperid,;
ne c-t ol W@nefEyesocaile Yac B aF cfornheleoRpdarRdeFFoRREAESHr B9 ous phase
in 10 M o. acetone and add, -drop by drop, 3.52 g of 15 —-tO0~

Ll e=' | esul ph&caeESacifdith PIFTH A dhe OF EvAt8Rafet 161 8FYRC288, t hen
ta:~ce up the residue with ~ cOEt, Add 5 ml _of MOH .o_the gum forned.
Evapor at e t o SGyeyes THET (HSF HF T he ?%%‘?‘dﬁeni-hoﬁ""r:lc?%ng‘fhf‘:%ve to stir
overn' _ght .. Evaporate to dr=J ; hen. Lph_the, - toyield 7.7
g of the des'F&le‘cdr?‘p"dﬁlﬁd‘;’ @Q’f%%%h (gc?ln géér(@-ér']é%i af-ég%%{;r%?)%%és descri bed
in ggg;ﬁ 1 $ﬁg%%ﬁ%§§pr&%%rh%,b&ﬁi9{ﬂ&%,ngcs&;?nppaaféﬁp@%bggm@@i@sscri bed
in ~. ~ ~.

15 bronchitis, allergies, hypersensitivity), gastrointestinal

‘s,

Al
0]
(]
-
t
o

(

system disorders such as oesophageal ulcsration, c

L

e

T

gastritis, disorders related to stress (stress-rela
disorders), irritable bowel syndrome (ISS), irritable
bowel dissase (IBRD), acid hypersecretiocn (acidic

20 secrecion), emesis/nausea (following chemotherapy oxr
postoperative, due to travel sickness or vestibular
disorders), food allergies, emesis, vomiting, nausea,
travel sickness, diarrhoea, urinary tract disorders

(incontinence, neurological kladder), immune system



17 March 2003 3a T. -~=~1\ ~ ~NH, PTA~/ ?~1 ~F. _ 0 PP, ~ =
A~AT=ONS-NR, R, -~ " C5~135- N5 ./11S~7~'\9 30U 5 PR~PA~.aTrON g '
N- Met hyl - N- (~- pnenyi pi peridin-=- _yl)pyrro _d~n carboxan de ~er_zyl

0" 4-phenyl -4-(pyrrol ~din-1 10 yl ca= bonyl am n_ _o) pl peridire- ﬁ7ﬁﬁ¥@ﬁgﬁb3c

acid Place S g of the conpou®~ obtained in P~~, P~?~ATI ON 2,
m o~ ether and add 1.0~ g o pyr~olic.ine dlluted ,nh 25 nmL 0.

prcd~.:ct which crystallizes inordr to obtain S . 23 g of
ccnp our _d i™ t'r_a formof a whi to sol:.d . 5 B) Be " zyl

ne- 1- car boxyl |s aqld In a at|:, |s olve 2.5 g of the conpou ~d

t 1

et hr.

ester
~- phenyl - a- (Eyﬁﬂﬁ S iﬂ@?““@ﬁf%ﬁ@Kﬁ@@#-*%Psﬁ né?ﬁyl”? TRa &SR G) 3gi~per iEdiY

oat ai zed fronPEREOPFreiLES IH &P ?Gﬁnhydrous THF Add

of .~. 5MLDAIN cycka exane and g& W CO_Facurr .
tenperature. Add, dfop’ byFH‘GEEQ?%?l*
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When a2 solid compesition is prepared in the form of

tablets, a wetting agent such as sodium lauryl sulphats

can be added to the active principle, micronized or

otherwise, and the whole mixsed with a pharmacsutical

20 carrier such as silica, gelatine, starch, lacto

magnesium stearate, talc, gum arabic cor the like.

Tablets

can be coated with saccharose, various polymers or other

appropriate materials, or treated in such a way that they

have a prolonged or delaved activity and can rslease a
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stage in 25 m of EtOH and 25 m of d~nethoxvethane, t~.en add 0.5 g 0. S %
Rd/ C and : ~ydrogenate G 40' C 25 under atntspheric pressure for 4 hours.
Filter through 17 March 2003 so C~' ite~, the-! evapo=ate the =iltrat_to
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~-dichl crophe yl ) -3_ (3-nethane-s~,11~,"JrlO?:1J~ G Cy~rOOvV~ ) D
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tours at SO0CHZFGEIEIIIRBEEENEETH 85 CAEFIVEURFINCIPianly & C(?“f“-vu%’a?(:t
w~ rl. DCM tr:e~ w~Ji: tl ara~o_ate to d _~.WsS X~ craar.:c phase 3 tines
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15 pyrrolidone, likewise with sweeteners or taste correctors.
For rectal administracion, suppositories are usad,
which are prepared with binding agents which dissolve at

rectal temperature, such as cocoa butter or polysthylene

glycols.

20 For parenteral, intranasal or intraocular
administration, agqueous suspensions, isotonic saline
solutions or sterile and injectable solutions are used,
which contain dispersing agents and/or pharmacologically

compatibla dissolving agents, for sxample propylene glycol

o
n

or butylene glycol.



E:tanmpls NR CCW R ~2 FC rs,ye;~~ c cr ao 2 -N~iCON (~t) ~ |l~c' racm ¢ T 3
-hriCON'| 151 dec . r acem ¢ 151 racenmic -NHCO T -~1-i'~CO0~-T 1 ~ 5 a"-
~ 7~.5 " (c- 0.5 hl~CE) -IV'riCONO 1 6 6 racem ¢ 7 ~G

-~ (CH3)Cd~1 rac=m c 17 March 2003 ~* 2 N.HR c. EKP. ~uHUHmamh20mppn)
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2.8 m 16H, 2.8 tc 4.5: m Isi-T; 6.1 . s l:z; 7.0to 7.8 m 13F; i0.1
s: 1~=. NP-IR cf ~~~IPLE 4. b (ppm) : 1 .$7to 2.7: m 18:i; 2.5 to 4.5 m
1~ ti; 10 5. 2 to 6.5: m 1:-i; 7.0 40 7.2: 3s: 13H 10.i5: s: 1H NWR of
E~.~~IPLE 5 : rg L Aat0 2 . 8¢ m, 1§H;~2 .8 to - 2o m 14ri;
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i soner. Cbol a~g of “oxa yI chloridein 25 nit Yog2n
to - 60Cs Add,adroR iy 5P 810210 HrerDMEO Twddndbgeh 2003-48-~Bo10 M o=

DCM at - 50C and fea-re to st=r Lor ~0 m nutes. =~dd, drop by drop, az -

50C, i3.5 g gfedarbenrovitl i3-jelabtie sdliuidn orophems | IncBamiScular
route, the active principle can be dissolved in a
triglyceride or a glycercl esterx.

For topical administration, creams, ointments and

10 gels can be used.

For transcdermal administration, patches can be vsed
in multilaminated forms or as a resexrvoir in which the
active principle can be in an alcoholic solutiorn.

For administration by inhalation, an aerxoscl is used,

1S also containing sorbitan trioleate or oleic acid for
example as well as trichlorofluoromechane, dicklorofluoxo-
methane, dichlorotetraflucroethane or any other
biologically compatible propulsion gas; a systsam
containing the active principle alone oxr in combinaticn

20 with an excipient in the form of a powder can also be
used.

The active principle can also be present in the form
of a complex with a cyclodextrin, for example a, [,
v-cvclodestrin, 2-hvéroxypropyl-f-cyclodextrin and methyl-

25 B-cyclodextrin.



r~.'GroxXf'prG.~VI~ plper Idi ~c, (+) |~One=, -prepared i.n S
a~=ccrtance with E?-A-673 928, in 30 nmlL cf DC?~? and 1C ml o. DVSO Alter
20 mn uses 0. stirring, add 20.8 g of triethylamne at - SOC and allow to
ret-urn to roan tenperature for ;;~ hours. Extract with DCM h
the orgar.~c phase with 2rT HCl, wager, a 5 10 sol uticn o.ngﬂégﬁbq§§
saturated sol uticn of ~ial , dr_.r ever Na; SO- and evaporate under a
vacuum ~'he desir'ed product crystallizes,fromthe per_tane/ether
rwt~~re. F---- 102-10iC. cc~ _ - 36. S (¢c=0. 5 MOH 15 3) -1- [3-
[1-Ber.zoyl _3_ (3,a_di,chlorophen_rlpiperidin_3_yl ~DOQ~fl~ _,~
phenyl p~. Der | dl ne- 4. carhox. .~ =¢ acid _ (#),isoperL~E=X 2,00, L -
4-pheny_piperidinef?%_?EdFBEXy‘lcﬁgéﬁH‘éﬁ%lgsggg g héoégﬁﬁBUﬁ obtairt _e
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0. ivaB::SC%ngﬁﬁ g'nﬁ‘gfgﬁ%%éfmfﬁgﬁgl3%%%“ﬁ§53?6b%'Eyg”ﬁ'ofjAgCFﬁ %Fger 2
hours, a mhitﬁrsHbggcggggnggz%giggaygﬂﬁége the crystals rornmed, was: i n
~rethano' , then 1n ether to obtain 3.8 g o~ the desired conpound, 25 ~ -
244~ 17 March 20@313s:6Elzan belused Eofag cdLlision VieRase BEFAD;, O
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ch dosage unit is suitably
adjusted according to the desage and the type of
adminigscraticn foreseen, for example tablets, capsulzss and
similar, sachets, ampoules, syrups and similar, drops such
that a given dosage unit contains 0.5 to 1,000 mg of

15 active principle, preferably Zxcm 2.5 to 250 mg, to be
administered one to four times a dav.

The aforesaid compositions can also contain other
active substances useful for the desired therapy, such as
bronchodilators, antitussives, antihistaminics, anti-

20 inflammatories, corticosteroids, anti-esmetics,
chemotherapy agents.

Thanks to their very high affinity for NX; human
receptors, and cheir marked selectivity, compounds in
accordance with the invention may be used in radiolabelled

25 form as laboratecry reagents.



15 lvaC~, w th a saturated soiuc~on or NaCl , dry over ~Ta~S04 and
eTfaporata tine DCM at ~5C, then b=ing to the toluene reflux for 30
m nutes. The croduct obtained is used ir_ she fcliow ng stage as such. D)

Bubbl e gaseous ammonia in 100 m of the to_uen i~c 20 sol ut i omy
the previous stage, cooled in an ice bath. After a f ew ni notes

tor etur~_

precipitate, whic® forns bet ween. the cwo 2pgzases teen 25 decan
t _~e orgar_ic phase in water, with a 10 O
alLG wit a Sa~|lr~t ed SO_L.:t

~=C03, water,

to room tenperature, then, after 2 hours, evaporate the ~
~~'~ ~ake up in water then wit': AcOEt . Fi 1 zer t he SO _,r

NaCl

=Y ~'

1 Crlé/g/ Nacl A over
P,i a~SCa and evaporﬁtee’{"‘T? Fir ra “EKY Brrat Ggr aptiy S PR OT TR B tre Cu-.

arentzageed '
ow

a: ~d’wash
17 March 2003 cs SOL L:t=CP C~

>

=or ned by elut g w:th DCM rom 3/2 v/\L) t.c,(95/5 v/\4) 5
-DI SSO ve the’ T**U:H’fl‘ M‘B" IE O(Cg BeStoe, " add 4 SrYof i A|
"n~r't a. y ,,_+_3aU-1 SL_ L a@aL L ri=l:
the precipita G y%??red 14’— Qd s® %& éem r%él ggnﬁou \ia‘ are - “al’\ & ir
t he cormoz a, sobigd gl,gg ﬁg g.c ;Qt&_ d 228, c=0. 5 MeC~) |vTI\/P :
8 (ppm )gﬁt’an" ? 5 °f lo:’ e y(m 10~; 5. 5: s :
2~, 6.c. §: 1?'7(béﬁbJL{Bsn‘rl§éco§‘§§c=5w éq EXn MR 2B -9 b a3b01 ~~Cl
-NRCCNR-R~ _ -N:: CCN (Cri3) 0Cri3, (+) -sourer This ccm-ou:~d i s arepared
i 1~ accordangMith dihe Psosessonlesersbedaf.rngeer~MBLE<81 kY akeagtinng, at
stage D, net hoxy net hyi am-ne hydrochl oride with the conmpound obtained .~
;e precedi it Staage,a ££inilGh' for 2Zha~human 20K{ cefcdontdeOffhisVAAMR @ S
(p:r’r) : ~0to 2.7 m 12~; 2.7to 4.~ : m 1S~ 7.0to 7.3: m 13~:;
10. 3S: s: | uimpdarerdtRd ey a S LI NRSGONR, RRactibn @G\I(:@EIB),, (+)
i soner 17 March 2003 DISSOIVC ~.4 g G 4- (T1~ ,1V~"d' -!.Tl 2t hylura="~0O
-=sF, y ~ ; erﬂodahe¢L*qillgaqgéithe.suo]eg%rﬁkn;hg BéaSQ“
n-to_u_.n _st~_pnon~t.. obta 0N Det~~ =~~ ~TT~] ~ | an d ~ CJ' OL
1-ber! ~1®v |1PV§:~|1§H: dird?ﬂt:llus RO XECeDFON 2  LOTi | et ~ i r i1~
Lror- o, -1 ?ﬂ) o ow;*g ésgrev1£gzanéﬂ%égrhéL£ in the
preparations and in the examples
Ether: diethyl ether
Iso ether: di-isopropyl ether
15 LMz : dimethyvlformamide

DMSO: dimethyl sulphoxide

DCM: aichloromethane

THF: tetrahydrofuran

AcOET: ethvl acstate

20 Boc: tert-butoxycarbonyl

AcOH: acetic acid
hvdrochloric ether: saturated soluticn of

hydrochloric acid in ether



5 EXP. MPLE 8, stage A, in 50 mL 0. ma~hanol. AdO.7 mlL of aCetlC ad d, then,
attar '5 mnorS, aG-C1 0.'3 g O ~Ja' ~a:3C-l 1rl ~ 0 m of methanol and
| eave tO Stlr Ovr "~ IGT:It at ?27 00T | tenperature, th en pOU the reaCti Cn

mXt'lre CnLO.SOmM O a ~ 0 o Na~C03 SAI.ltl0n. LXtraCt
tnlaSh t~' 1~710 organi c phase with water, then dry over ‘}gj\ﬁérgw 2803

evaporate. The residue undergoes chronmat ography or: si I~ca by eluting with
DCl ~I, ther: DCM MO ~ (iCO/1 to 100/7; v/yv) . The product obtained is
ta'~en '.~~ in hydrochloric ether and ~he ttys~als fornmed are centri uged.

6.38 g of 15theecpected conooun d are obtai ned. Cc~ _ + 22.9 (¢ = ~ ;
MeOH) NVR b (ppm_. 1_’Lt027 m, 12H 2.7 to ~. 4: r;l: 15i. 6.25: s:

1:~ 7. 0to 7 . 8PmPE8FF 128611 . s - la. 20 By following tre
operating net' _:od p WL BL _,I§_ confl I;_at',j on J{(R) ,conmpounds_in
accordance wth thé‘?n}véh%f’éﬁl i’é%éfﬂ'g A PR SRESE r'}dh nn;)TAIL:cL'E°3 17
March 2003 T~ ~' 3\ - é%._ CH . ~NC-)~~0OC~\/ (I) HO N R- ~R
~~CIC(Exanp|est> =~ 'cora~11' -lv orr.~.c~3~,0 = +~ 3 . 3 (
C=1,; MC=)cc~pa32 0 §=Nb AT Oﬂ(@ anﬁ|_7_g =) 5 ?v~-IE of
EXANPLE 11 - S (ppC: 13 0553 Yorolomt: 18 ,2.15toA:m10H
6.0 . s: dfi; 5-8%46 bl#zed: Opt9rdx B5olLic ;3,,, m;o;rls dSb-Abie L& DTMR o-
E~=u~t PLE 12: ¢S (ppm : 1.0 to 2. ~: ~~: 2.5to0 m 13H 6 . 8 . s :
1~ 6. 9 to 7. 7SxaMaTASE ; 10.4:s::.~.EX.~~IPLE13I,~:C1:

-NRBCC~RR2:NrCO\I(Cue) ( - ) sonme= A

1- 3enzoyl - 3- (3, s- @i :.chredrmiphereyine 3- (2 1S tornyl ethyl)pl pe=idire, (-)

i soner. 17 March 2003 ~s Ta=s co”“~pcur~~ ~ s ob=ainec' from1l -be-:z0 Y
1- 3 - ( 3, =~ Eb: boiling pecint

TA: ambient (room) ctemperature

4

10 silica H: 60H silica gel markected by Merck
(DARMSTADT)
The rctatory power (uD) is measured at 25°C
NMR: nuclear magnetic resonancse rscoxded at 200 Miz
in the DMSO-ds

15 O: chemical shift; s: singlet; se: enlarged singlet;
sd: split singlet; &: doublet; t: triplet; gd:
guadruplet; sept: septuplet; mb: multiplet; m:
unresoived complex.
Pd/C: palladium on charcecal

20 PTSA: para-toluenesulphonic acid

LDA: lithium disopropyl amids
PREPARATION 1
4- (N’ ,N'-Dimethvlureidc) -4-phenylpiperidine

p-toluenesulphonate



dicrl o=op! ~env? ) -3 (3-'~~; ~roxvp~op~,,|)pi ~e=~c~~e, (-) isoner, b,J ~0 i

~ ow-.rlg stage n o= E ~.~."~f?Ln 8 . a~ _ -35.a (c=0s; |ve~~~:~) s C TLle
uSSi ~eC~ Ccrrpound .S bt al ;' ?eG ~ bV Di OoC ecl' 1~ ~S . <'~ ~'~1?LE 10 .
a~ _-21. 0 (c=0. s; MO-) . Iv':"~IRo. EX. ~.~~I’>Lﬁm%rc|.92@(§5)n)
1.1to 2.8 r..: 12::; 2.3 to a.5 m 15H 1 G5 . 3. I to
7. 9: mi3~; 10. 1 : s : 1H. r romt:". e corrpoLr~d obtaned |n

E:~. ~~I?LE 13, s rage 4, COn=lgtlia~l0On (5) conDOUnds 1n auCCO ~an Ce W
t ti'! I.nden.".1'Jn CAeSC" _tJ e"l.." ~ I3t11~'."~T~E4 be~Orr7 a. =~
J?~_"~3=eC. is T~=LE N—(CH)-~N—C0C— ~~=f~~iHCI F.~ ~~ ~~C
Cl 17 I\/arch 2003 L. talrl | es NR3COVR, Ra ~c "1 ..or a~J 14 -il~CC-1

Ae~ ~y~ (C - 0.5; ’Mrcmm-@ %%’N-ﬁ@“tﬁe”ﬂm g5idgge. 0.5: MeC) NWVR C°

E~t ~—~I PLE 14: a (p? fi1 q_'7' 0 2 5 m 2~ 2. 0 to4.4 m 10H, 5. 5.

se . 2~i; o : - o= 7.8 : m 13z, 9. 9: s 5 ,ri. W
t. .

0fEFI~IPLE15_ ¢S ( p 1 .2 6. <. 15 | 01 "=
S SIS MEERXIAL 17 GGG INEIRCYR LY 75
= S
S

1J; 5. 9. s %
s 1H. 10 Exz=l I%JNB Ry h= a3 CJ:3p ~ (=) ~ sourer .
A) 15 (~) . Phgn 1( T QB tare ab'r‘epgrgglg cgjm Ainir g 300 M oy
~+) 1l-ber zQy._ (374 éjichl orophenyl ) -3-

e B 1 oxvprcpyi ) p=peridine, prepared in accorda_~ce with WO
97/10211, 110 m 0f Jvei# V4-4SObWiyhinc-1-benzyl-4-phenvipiperidine and

(B

"»1
( benzenesul’“phon

xed

=
(1)

58 ml of HCLl concentrated in 135 ml cf water are r=fli
for 48 hours. The mixture is evaporated and then taken up
using EtOH 100 and toluene and evaporated again. The foam

10 obtained is dissolved in 50 ml of MeQH, then left to
crystallize by the addition of 250 ml of acstone. AO.S'g
of the desired compound are obtained.
B) 1-Banzyl-4- (N’ ,N’-dimethviureido) -4-phenylpiperidine
p-toluenesulphonate

15 & g of the ccmpound obtained frcm the preceding stage
and 7.14 g of triethylamine are mixed at room temperature
in 50 ml of 1,2-dichloroethane. 1.9 g of N,N-dimethyl-
carbamoyl chloride are added dropwise in 10 ml of
dichloroethane and refluxed for 8 hours. A few cdrops of

20 triethvlamine are added and the reflux is maintained for
an additional 3 hours. Concentration is carried out under
a vacuum, the residue is extracted in DCM, the organic
phase is washed with water, a 10 % solucion of NaOH, water
and a saturated solution of NaCl: the substance 1s dried

25 on MgSO, and evaporatad and the residue is chromatographed



20-ketone and 28.8 a of the tent-butyl ester of
(4- phenyl pi perid~n-4-yl)carbamc acid followed by t):e 17 March 2003 50

additi or o~ 1 7.28 g oy potassi umca=bc_ " ate ~..~. ' _ 7 m cr r i ' -t
~Ft " % r ,,.,a1wa~eywth:~eat| __Gto 797 chQOBS’LS
~~em.t.... .. scooledto 50 C, L:m~ 2 70 r:i o= watsr areaddeda

the m X~L: re iSallONd tO r2turn to rOCmt _nmDe= utur "he Orgar:~ C phase
.S C-eC~~:ted, then d=led on maa?'!'eS L: Sul phat e an d COnCe’ _"ltrated.

69.32 g O- th_ deo’ _reC CO.'|IpQ,;nd are ained ir_the TormoT a
,fallowcolouy‘d oil. rPLCpur ity 90 VM, 12ppm s 9h 1824ppm

12=; 10 2
.mM X 61 g ofo?~$.l‘£%np%ﬁnd 'T‘Ié ’mqt H’é Sr@g:g[ppmé) ‘sdf é“ Q"P“l/S ’So\f/\dtl"O?'l in 200
m oz ~ol u~ r_(egﬁ/td AO m , Oz ,cregg ¥l.= ggglilt_%l Eé%éﬂ%qlem tar}een dd 1. over a
u

per_od o= 30 39 nﬂ 0z° hyarocﬁl CI’IC aci oW to Te urn 10 rook
t enperature, (th £n §,t|1\§ 394, m,t;noug a &P asg ds e:ctracted
usi ng 200 m of ac((5~' t to e lr’rf) %%NJ %a “are then added. r~

doubl e EXtI‘a(BJ«-(B’]_dQS-lJSQﬂI‘éI-%-%O@.t using 200 nil of tol uene ar_d then the
tolt.~e~e phase is trice washed with 100 Ml o~ water and 20 nl o~

CO 1~ M. entra. . ed TGl i 0 ddmSyuNat 8p:&: hedadeR thal erdtQgifhe

aqueous erase is decanted and 2? m of 10 N NaCa are added 25 to it. The
mxture is es_catgrea@t:eddaz%tdbm Mnorso AY darehog008 .~ 11 g of

d=C~' ?l pr' One~~ ?a:':e, drle~ Ove= magi ~eSl L: ~~i: Su~' Jhal. ., ~I ~t"=ed
and COW e: Ipr—abéﬁenegulpg‘cﬁ_d_la’tacﬂesm exbiddl | athdJtKs. chtL.reCJ.sra
obtained. ~P~C Dur=tY: 96 's. T~' ~R 0.8-1.6 ppm ~;: 12.i; 2-3.6 ppm m

1C~~; 7-7.5 Byppogeprted3al) 4Q°M@ xinges iatmysgreeic coneasntagi27thbeg of
carbor_yldiimdazole in 27S mM_of DCM T.~is is cooled to - 5Cand to it is
added a sol uPré‘ﬁeBF%OAglggoP—t AE F0 Rbifpolte rroritre bF ebbtisedtame ~n

100 M q.. DC~l| ep a 4--mnute period witroulL exceeding 0C. ~fle=

stirrir 2§ fore2158urseva905?t°do- CHIREL A AT g MBI B~ - 5C over
a 20- nmEn~~te_ erlgg_ g]xcud i_s .al | owed t_o return LO roomt eratur
and then 35~ OF A er r 85c3AEFEE V5 TThé offaric HRRES anted and

washed 3 tinﬁ?ec?p}Qthh in 200 ml of ether in order to obtain 1.85 g
of the desired compound in the form of a white solid,
F o= 120-122°C.
15 PREPARATION 2
4-Phenyl-4- (N’-methylureido)piperidine
benzenesulphonate

A) l-Benzyloxycarbonyl-4-phenylpiperidine-4-carboxylic

acid.
20 Dissolve 3.77 g of 4-phenylpiperidine-4-carboxyvli
acrd, p-toluenssulphonic acid and 1.8 g of sodium

hydrexide in 40 ml of water and cool in ice. 1.70 g of
benzyl chlorocformate in 10 ml of acetonsz are added and
allowed to rsturn to room temperatuxre overnight. The

25 agueous phase i1s washed twice with ether and then



of .water. Drying is over magr_esiumsul phate with filtration and
concept=ation. 53.6 g of the des=red conpo~~nd are obtained in the form of
a -.yellowcolon=ed oil . :-i?LCpunity: 96 . 2 0. 2 0 ~Yr .t'~lF~~ 17
0.93 g of fumaric acid .s dissol~red uncle= heat in 35 m of7 glar¢pp@d3 apd S
g of the Lxanpie 16 conpound in 15 m of etharo_ are added to this

soi ~ution. = flLer 15 mnutes, '.'." e salt precipitates ar_d tl”*~s mxture
is let ~0o 25 sti=for 12 '.hou.rs ac roonEBenperature. The sa=~ =o-ned is
17 March 2003 52 iil tered, t~"?a_'! WB3héd Wt~'1 10 nl O eL~a ':C

=il ~r?tlOn 1S aga' _n LI_"~ _derL.a~~n W-t~'i dr~~IInQui_C 1 'c=" a vaCE;I
ot -t LT g 055 the qdesi red.c u.’..dare obfaine-d, PELC ouritv: 99
0. E ~~~=JY 13 ?Q%\“sotf“ﬁt = g g’r%cﬁo“stlﬁlec’a < ar?Tspi‘nati“J'mrDG‘:i 2=d j .7
~0m O aCete;ls obyad Wity 53 :59:iWiQy U5 - cene D 8. Qe SUiw 0k C C
~ - r"An fter 1ZlﬁgL:rS Cx“St:PrrﬁCcacjdj?h _G'Tfi 0. a.. 1o .e. ATcom
tenperature, thg,sal§atermednks Birhter edddr @ deictiQr BB d-AgeadO—dhe
desired conpound. ~:?LC ouritv: 10 93.2 % E~~MP:~E 19 A solution or 8.02 g
0~ the conpoundzQredxaapPbentbneNm2R--0f(sa¢5l0r &andra ealasivan 0. 1.57 g

0= benzoic ac_d in ~5 ~;.~ or acetone are m _xed. After 3 yours o= stirring
15 at rom@ntenpsrasimes’ . tbegsakt tzear dediredf icbierachd tirerntidy ifed-wnafera a
vacuum at 50C to -,yield 7.~8 g of the desired conmpound. =~:?LC purity: 99

% E tavlPL~ 20w 80 s211d0TF!=CL42-244°B.g OF tile COmrOUnd OEXanple Ib
1:1 20 30 mL 0. dic::loronethane is prepay=d and acidi~ied to a pri of 1
t hrcugh the addit3re0iody agHpoeetil of rtsecrarasor E-pherylpApeai B@e
m:i?'.teSWth St'rri:~g at rOOmtenperature, ' t =S COlCerltrated and
ta::ell up Li SRIPHEF M THXFSEr €PV-218iR8r50.82 g pe 5bg~3Ciforned * S
il~ter'_d., tiled 17 March 2003 53. i L. ]
prepared in the preceding stage and 71.4 g of thionyl
10 chloride in 40C ml of 1,2-dichloroethane and bring to
reflux up to the end of gaseous release. Evaporace
undexr a wvacuum, then recover in acetore and again
evaporate to eliminate gaseous SO:. Dissolve the oil
obtained in 200 ml of acstone, cool to 5°C in ice, then
15 add at this ctemperature, drop by drop, 19.5 g of sodium
azide 1in 60 ml of water. After 2 hours at room
temperature, evaporate the acetone then extract with
toluene and wash with a 5 % sclution of NaECO;, with
water, and with a saturated solution of NaCl. Dry over

[+)

20 Na,S0,, then evaporate the toluene to up to 30 % of the
initial volume and bring to reflux Ior 1 hour. As a
resulz of evaporation to dryness, an orange cil is

obtained which crystallizes to yield 54 g oZf the

}

desired compound.

€]



dri=d a*d_r a vacuuma~ 50C i:: order ~o c'ota=~ 13.5"_ g or t:12 deS=r~d.
COCi'.DATli:d. tn"LC Or ? LV: .z . S E~MPLE 21 E xanpls 16 conpound 25 ma
S ~=e~elc.tii!l"~d S~arC~': m) Lactose nononyd.rate Q S. N agnesi
s~-eara~e 1 . 7 ;rc for a No. 3 caosu' _e filled to 220 no Lp;@a(mbgéf_ 2 2

n, ~xa:~p_a ~ 6 conpou:.d . C C ng Lactose no::orydrato c~ esi um
stearate 1.7 ng Pur~.riec water QS. 15 for a Duo 3 caosul a —iI|e~ to 170
rna 17 March 2003 54 C3~AIMs 1. A conpoqu with the formula: 0\ /

N (CHZ)s v /| 0~ ~ ~ (1) G Cl in which:"- Rl and R2 each represent,
|ndependently of one another, hydrogen or a (Cl-C3) alkyl; - R3 represents
hydr ogen; 83 |g§ sal.t t .0 C., aC|ds and its

sol vat es. 0 &o ﬁ'5355”H§%62 ﬁk £%%“?“ LQQQ he formof an (R

configuration ( $9 3
1- Benzoyl - 3- (3, & %dhcﬁlggrpgphe*r%ye) 3-[3-[4-(nl1', D' dimethyl urei do) - 4- phenyl pi

peridin-1-] propﬁtheb@%ﬁ ‘é's”% e éﬂa&@n%@émesm che 15B8020Ynd- 3
(3, 4-dichlorop enyI [ (D1'

di met hyl ur ei do) 54 Qbegylgh@eppdb@-kﬂdyunqu;ydgwﬁfh@m hdM thes fessr of 4t he
(+) isoner, and i1t3 solvates. 5. A process for the preparation of a formula
(T_) cor-~pou: ~ditA, acpendpueplw thc@sdi Mdrnydfanirte sAld siadyl iHs sol vates,

characterized in that: al) a ccnpound with the formila: 17 March 2003 ss
G SO, -0-(CHy) z deéctibh (Qikiu€e. Afcer one night, the medium has
artially cryscallised. Evaporate to dryness, reheat in
AcOET and then leave to crystallize at room temperature
by adding a half volume of ether. 24 g of the desired
10 compound are obtained ;n the form of white crystals.
D) 4-Phenyl-4- (N’ -methylureido)piperidine

benzenesulphonace

23 g of the compound from the preceding stage are

hydrogenated in the presence of 9.9 g of

15 benzenesulphonic acid in 300 ml of EtOH S5 with 1 g of

0]

5 % Pd/C at 40°C and at atmospheric pressure. Filter
over Célite® - the catalyst, evaporatz to dryness and
take up the residue in acetone. 22.4 g of the desired
compound are obtained, whicn crystallizes n the form

20 cf a white solid, ¥ = 227°C.

PREPARATION 3

15N
d

-Pnenyl-4-ureidopiperidine benzenesulphonate

This compound is preparsd by procesding in accordance

with the operating method described in PREPARATION 2 by



Cl in which Grepresents a nethyl, phenyl, tolyl or trifluoronmethyl group
Js treated with a piperidine derivative wwth the fornmula: \ / NH (lil) Ra
in which Ra represents an NR3CON~i Rz croup or a COCE? group, Fl, R= and Ri
being as defined in Caimlit bl) when RQ = COON, the conpotinMarthu@00dt ai ned
with the formula: \-/ _ ~ 0 h (C~)~1vC\ / HOCi (llla) ~A C is
converted to a fornula (I) conpound; cl) the conpound thus obtained at
stage al) or stage bl) is optionally con ted to one of its salts or
solvates. 6. A process for the preparation of a formula (T) conpound in
accordance with CGaim1l1, of its salts and solvates, characterized in that
a2) a conpound with the fornul.a: p C G 5390:105-65k ), h-Pr
(1V) O O tred€ed3c ehi e ¢ %?%% d%T?nég g99§1a|n1§, and Pr represa_nts
a protective group JCCIR ted fromthe trityl, tart-:uto~ycarbonyl or
benzyloxycarboﬁyF gﬁ%ugﬁis with a piperidine derivati-re with the formul a:
\' ~NH(Ill) R Q%MQ;QhH hrgpresents an NR3CO~7R1R~ group or a COON
group; b2) the protettivé group Pr of the compound thus obtained with the
formula: N_(CH)3,, 7 Pg vﬁ(y}rghL61lb§) sel-etfanvalpi peddidinat ed: ¢c2) the
conpound t hus obtai hed’ mntﬁ fhe” for nul a:

5 p-toluenesulphonate
A) 1-cert-Butoxycarbonyl—4—phenylpiperlalne-4-carboxy¢1c
acid

Place 100 g of 4-phenylpiperidine-4i- carboxylic acid
and p-toluenesulphonic acid in 800 ml of dicxane, add
10 150 ml of water and 109.7 g of KpCCs. Heaz to §0°C
chen add, drop by drop, 60.7 g oI (3oc):0 in 100 ml
of dioxane. Leave for 4 hours with stirring at s§C°C
rhen heat undsr reflux for 1 hour. Evaporace to
drvness, taks up the solid formed in water, acidify
15 to a pH of 3 by the addition of 2 N HCl, thern add
erhar. Filter the crystals formad, wash them in water

IS Y =2 -
then in ether. Evaporate the etherified filtrace to

1y

dryness, take up the residue in ethexr and filter th
crystals formed and 2dd to those already obtained in
20 ordsr to dry them. 71 g oI the desired compound are
obtained.
B)4-Isocyanato—4-phenyl-l-tert-butoxycarbonylpiperidine
Place 25 g of the acid obtained in thes preceding
stage 1n 100 ml of acetone and acd 10.35 3 ©

riethylamire. Cool 1in an ice batn then add, drop oY

N
(6))]
ct



17 March 2003 5? ~-~CHz)i NHR- ~ (~rl) ~ t! ~ct cl 1/ r is treated
urith-a benzoyl halide; d?) when the group R4 = COON, the conpound thus
obtained with the formula: * 0\ / ~~ N(CH)3 ~C\ | HOOCr 1 (Ilh,) C
C .is converted to a formula (1) conpound; e2) the corrpour_fa;:,?]g‘,{g1 sidpi ned
at stage c2) or at stage d2) is optionally converted to one of 1ts salts or
solvates. 7. A process for the preparation of a formula (1) conpo~_ind in
accordance with Claim1l, of its salts and its solvates, characterized in
that: a3) an alcohol with the formula: 0 H& (CH)~ N'C ~~~ (VZI) i C C

, 17 March 2003 ~s is oxidized; b3) the aldehyde thus obtained with the

formula: O a HC-(CHL )Z N—C / gylll) c ; , B
drod, 8. £ me,nzx cn_ oroformate in 20 ml of

5 temperature below 3°C and maintain stirring Zor 30

minutes, then pour over 500 ml cf iced wzater. Extract
4 times using 130 wml of toluens, wash ths organic
phase twice with a pH 2 buffer using a saturaced
solution of NaCl and dry over MgSO,. After

10 filcration, heat the filtrate to 90°C in an oil bath
for 1 hour.'Evaporate to dryness to yield 18.9 g of
the desired compound.

C) 4- (N’ ,N’'-Diethylureido) -4-phenyl-1-(taxrt-

butoxycarbonyl)piperidine

! 4

15 Place 6.05 g of the ccmpound from the'previous stage
in 50 ml of acetcone and add, drop by dreop, 1.16 g of
diechvlamine in 3 ml of acetone at room temperacure.
Evapcrate to dryness and then take up the residue in
ether. Wash twice with a pH 2 buffer using a

20 saturated solution of NaCl, then dry over MgSO; and

evaporate to dryness. The residue is taken up in

acetone and evaporated to dryness to vield 7.2 g of

the desired compound.



is treated with a piperidine derivative with the formula: h'F-i (lil) Ra in
which Fa is as defined in claim®6; c3) when R- = COON, the conpound thus

obtained wits the fornula: - O'~" ~ooc r {illa) ~Cl G is con;rerted to a
formula !'1) conmpound; d3) the conpound thus obtained at stagemapeh 20035t age
c3) is optionally converted to one of its salts or solvates. 5 17 March

2003 ~9 8. A process for the preparation of a fornula (I) conmpound in
accordance with Claim1l, of its salts and its solvates, characterized in
that: a4) a conmpound with the formula: 0 G7SG -0-(CH, )3 Iv'-C (Il1) I C C1
in which Grepresents a nethyl, phenyl, tclyl or trifluoromath:yl group is
treated, in the presence of a base, with the zest-butyl ester o.
(4- phenyl pi peri 8t 4(yl claf bareehgtidendoh-thphkoyielparidine ¢ of tax) J in
which ft' - (Cl-Co) al Kkyi; b4) thg conpound thus obtained with the
formula: 17 Mar ¢ 088U ~EC ~0L/ thecpmpoundCfrer-tRe previous
stage in 100 ml of MeOH and add 20 ml of concentrated
HCl. Zvaporate to dryness aiter one nigh: of stirrin
5 at room ctemperature. Take up the residue in a 10 %
solution of NaOH and then extract 3 times in DCM.
Wash the crganic phase 3 times with a 10 % scluticn
of NaOH, then with a saturated solution of NaCi, dry
over MgS0O; and evaporate to drynsss. 5.1 g of the
10 desired compound are obtained.
E) ¢4- (N’ ,N’-Diethylureido) -4-phenylpiperidins
p-toluenesulphonate
Place 5.1 g of the compound from the previous phase
in 10 ml of acetcne and add, drop by drop, 3.52 g of
15 p-toluenssulphonic acid in 3 ml of acetcone. Evaporate
to dryness, then take up the residus with AcOEt. Add
5 ml of MeCH to the gum formed. Zvaporate to dryness,
ther take up the residue in ZT.0 and leavs to stir

overnight. Evaporate to dryness, then dry in the oven

20 to yield 7.7 g of the desired compound; F = 95°C.

The intermediace compounds described in TABLE 1 below
are prepared by following the operational methed described
in PREPARATION 4.

25



Cl is deprotected by the action or an acid; c4) the conpound thus obtai ned
with the formula: a N(C~3 1~C~~~J ~~1| (~) C1L d is first treated by
a reactive derivative carbonic acid in the presence or absence of a base,
then with an amine with the fornula IVRIR2 in order to obtajnndien dessred
fcrmula (1) conmpound. 9. A process in accordance with aim5 or 8 for the
preparation of a forrmula (1) conpound having the (R) configuration, of its
salts and its solvates, characterized in that a conpound with the fornul a:

a 17 March 2003 hi ~I GS~~-0-(CH-)3 NNC38(Il) C1 d in which Gis as
defined in daimb5, is used, in the formof tha (+) isomer, as the starting
material. 10. A process in accordance with ~~laim 7 for the preparation of

a formula (1) conpound having the (R) desfizgura~ion, of its salts and its
sol vates, characterized in that an alcohol with the fornmula: 0 Ho-(Cx~),
Nlc ~/ (~~rt) ci Cl inthe formof the (+) isonmer is used as the starting
material. 11. A conpound with the Fornula: O~ (C~)3 ~"'"C ~/ HOOC i (llla)
A C inracemc formor in an opti\cal, form 17 March 2003 62 as
well as its salts. 1?. Pharmaceuti osi NIon rP®8Aai ning, as an active
principle, a conpound in accordance w of Claims 1 to ~ or one of its
phar maceutical |y acceptabl e sal;ﬁqﬁﬁa’sol~ra es.

R
PREPARATIONS -NR. Ra F2C |
5 / ] 135
N |
8 / \ 115
—N )
7 / \ 93
-N O
N/
5
PRZPARATION 8
N-Methyl-N- (4-phenylpiperidin-4-yl)pyrrolidine-1-
carboxamide
2) Benzyl ester of 4-phenyl-4-(pyrrol:din-1-
10 vlcarbonylamino)piperidine-l-carboxylic acid

Place 5 g of the compound obtained in PRZPARATION 2,
stage B, in 130 ml of ether and add 1.05 g of

pyrrolicdine diluted in 25 ml cf ether. Dilute with

}

100 ml of DCM, then stir for 30 minutes ac xoom



13. Use of a formula (I) conpound or one of its pharmaceutically acceptable
salts and solvates for the preparation of medicaments intended for the
treatment of anv pathol ogy in which neurokinin B and human ~TK3 receptors
are involved. 14. Use in accordance with Claim13 for the pj¢ R/?a@]i?@ﬁ of
medi canents intended for the treatnent of respiratory disorders %s
accordance with Claim 13 for the prepara~=ion of nmedi canents i ntended for
the treatnmenr_ of central nervous system di seases. 10. Use in accordance
with daim13 for the preparation of nedigaments inte.”.ded for the
treatnment ef pain. 17. G se in accordance with Claim13 for the preparation
of nedi canents intended for the treatnent of gastrointestinal system

di sor ders. temperature. Evaporate to dryness, then take up i1n
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C) N-Methyl-N-(4-phenylpipgeridin-4-yl)pyrrolidine-1-
carboxamide

Dissolve 1.2 g of the compound obtained in the previous
stage in 25 ml of ZtOH and 25 ml of dimethoxvethane,
then add 0.5 ¢ of 5 % Pd/C and hydrogenate at 40°C

25 under atmospheric pressure for 4 houxs. Filter through
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. o n . I W

o T L Gt i o M L s R T
Ul ca] cal] ca] call.calcatbllcal Galdralsal ga1h cal cal £al ealcal gapmal cakaapea] ghal c

aJ ca] ca] ca]ca] ca

“Yitaaaal b" beecgbdgdddaeneeed 341 &f sgugagruoie . Vhkealcakealenl-eal cha] ca
] ca] ca] ca] ca] ca] ca] c”*a] ca] ca] ca] ca] ca] ca] ca] caI ca] cMa] caJcaV] ca] ca] ca] ca] ca
] ca] ca! ghNhhl i ziphieisl bj: biedi jdliin¥ | kekdek 1 B A i newnd ve +gb] YWbhtbeadical ca
] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]
ca] ca] cal ca] ca] taknaeaaSaoao mpBpppp g weEH oxd reHlisnss sesiAtindg t fow nhic” X] | UU

c :
a] ca] ca] ca] ca] chbcakcafc8Péq] ¢a] ealidadsda]tcalre od]téa]ax dJa@l cgueaiical cal ca] ¢
al ca] ca] ca] ca]cfa]calcaltttttttt3ui uuuvv( WZwWh WWWXXKXXXXXX#Yyeyyzz7zuz~yt oj e_
ZU] ca] ca] c*a] caFrapesptq] £a] €4y e8F€a] Ca-daCatalc Ch] et d]xH] cHl®al cal ¢

! Y 0 .
T YLl Th VWb )} vt FEGR e BR8P EaP C T ERE) Mot al SRS SR ML A ca] caU
£2 Ucrelicel olen) cploalenlcploalcolgelcolsalenl el aolbgnnspoznaiy o
ool coje oo caled setd gl athcolcal g salhsaloall calen) el e

ia] cia] cia] cia] cg%g@&@\%@@l&%fal £abgal e8] ealeal galcal eakealerkeialcalicale al ca
ca] cal ca] ca!

PV | 3ew wr mhe” Yid s Wiled d el €ad cag ealcaheatealeakcgkcaheakealigakealkcal cal ¢/
aJ ca] cal c™a] ca]calcaU cal c aU ca]cal]cal]cal]calcalca N&] x}

Wt. cj kr { upkf " [ \fd=eadda] c/n]lxaf caf cabkcatsaled] cahpalnd] eapcabledhedl)] ca] cal
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! #UY{ J| "O05DFo| ~zt oi d_Zkf "[V]] ca
] ca] ca] ca] c”a] cal L& st decomposition.

a] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
L' 1 =S 088q% mo{ vg¥yB} W] [e23) cal e8] £8] @afcafcaled) ca] daltCafed|:cdl:cdl5Ea] ca] ¢
~a] ca] ca] ca] ca] cal ca] ca] ca] ca] cagca] cal ca] ca] cq]pc"a! 0
8&9<hkM eqQ b5} ~yt A a¥x| ab] V\qI]'] ]7(:  to 7.8 m: 1ZH; 10.1: s: 1H.

EX%U]EZ} 2?]3}"25 ]c%]aﬁ%?a"%]&?@%c% R U st o eief i ¢ au
a Uc ~aUc alc aUc . . . e i o N
a] caV] ca] ca] ca]accgj‘l‘:ﬂ(fg‘]a_élacjec"'v g]tga]tg"ea] TR A A c%{‘}‘ta]%atﬁ‘%‘a‘f C%UL]’tV:aU] call ca
9BI x| " (-5ej | val Lal W dl.X ghl ihU] qaleal sald e algal ¢ gl . ai 6 AU E

25 p-toluenssulphonate, as obtained in the PRIPARATIONS




aljc aUc a]Jcalc aJca]c”a]lca]c™a]calcna]ca]lca]lcalcalcalcaljcaUc aljc aUc a

Urc ~alUc

a*+36dnw7d . | vgl gb] XI gb] W U] ] ] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] c”a] ca] c™a]
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L3YyJdf | 6B~yt oj d_ZU] ] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca]ca]c

Na] ca] c™a] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca! BC*"*b8H3j 1?B% (67PT*{t nga

\Vjd _zU 1Y ca]cal ca Uc"aU ca

Ul cral] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca] ca] ca] ca] ca] ca] ca] ca]ca]Jca]ca
ca) cal cMa

l\df ]hi k]m/v} ~2P\ j kx| wgl gb] XSj d] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] c”a]

ca U c"al] ca] caboad caill ca] tapetraby ¢ af edl) e¢alddaldajogaidgad])ca -S5NH

I gOzupkf a\ W d] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”*a] ca] c”a] ca] ca] ca] ca] ca]caJca] ca

] c”a] ca] c”a] ca]ezdozng sal chohvhpsabfenyéabipgriqine, either 1n racemic

% ks%] " } w ngb] W d] ca] c”a] ca] ca] c*a] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca

WV] ca] ca] ca] ca]xa]€a) ca¥]en} €af th] EafCapcapedfevafealecsfcy PA@ wish

$. >DR _nwz_fytnid_zU ca] ca] ca] ca] caU]:c a] ca] c”a] caU] cal] c

a] ca] ca] ca] ca] &4 QR coAReFRR] ) ca]lcéj‘-eé]‘"cé] e#] é8PESFE&] daf cal KNn235

Pzupkf [ Vid_ZU]] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca

Ul chay cé] cal] c&]<¢&U] ca] cal] ca] caU] ca] ca] c*a] ca] ca] ca] ca] ca] ca]ca]calcalc a

78wx" ] H

y) Ld= Lyt oje [V]]ca]ca]ca] ca] ca] ca]ca] c%]‘%‘éi‘]‘c%] ca] ca] c™a] ca] c"a] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca! =f g~j / wW&3nAN} wr mhc*Yje [V]]c]c

aJca] ca] ca]cal calc”a] calc ca] c”a] ca] ca] cal ca] ca] cha] ca] c”a] ca] cal] ca] ca

] ca] ca] ca] ca] ca] ca] c™a]c 0

NP bdf m{ | Su@ef 9Vp~yt oj e’ ca] crl, aj ca] Q a] ca] ca] ca] cal]ca]calc
a)J ca] ca] ca] ca] ca] ca] ca] g]q;lf] ajcaly] ca] & ‘ca aI %(I I'b(gt}xsnid Z]

] ca] ca] ca] ca] ca] ca] ca] cal ¢al'¢a] ca] ca] ca]c ca] caJta] cal Q] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ga! HCI i
?) 24BER| w mhc”Y] ] c] ca] gaycalga] ca] ca] ca] &] ca] cal] ca] ca] ca] ca] ca] ca] ca
]c a] ca] ca] ca] ca]ca]ca aljcajc aVv]c |

a] ca] ca] cal Wdqgt " %®z- OANQ w mhb] X] ] ] ca] caVCta] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(
aJca]calcalcalc a]ca] ca]ca]ca]ca]calca]ca]ca]ca]ca]calc

aljcalca!] _mpu&G knalwrinhb] X]1]calcaV] calcalcalcalcalcalcalcalcalcalcalcalca
] ca] ca] ca] ¢a] ca<calda" a] £" a]NEaFENFeR] calic"a] cafc&l] cal ca' tafFer@d 08F oo
Ug& ()-!'"L, (10% U U& ()-#l 1p% U& ()-1s10% W& ()- &10% U&' () -y&10%

& ()-s| 7_dEy 10% & () -f & 109%6HdN )24 10% U&' (L4¥ 10% UR' () -dAP%émic

3 -NHCON ’ 151 dec. racemic

4 151 racemic
-NHCON
5 156 Cp=+20.6°
-NHCON ) (¢ = 0.5;
Ma0H)
~ VAR -
6 NHCON O 186 _
\ / racemic
g4

-N(CH,)CON
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B' N@ Y10% U U& () - S9*10% U&' () - @/(10% U&' () - y&10%

10% U& () -] dE!

F710% U& ()-f5 10% U& () -

, $3g 10%

U& ()-_
S$ 10% U& () -
1'110% U& () - /"10%u&'()-@!10%
2H JKN A~ @ @ 10%4| & ()-"Y10%4| & ()-!10% | & ()-

M 897" 10% U& ()-" \% aB~ @ 10%}| & ()-1y 109%| & () -

&'() #109%| & ()-!109%4& ()-1\110% | & ()-%] f k

F109&' ()-!
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10 U 19 Mardf 2805: 10%
[9~ @$0 F109X X

8 F10% | & ()-!h FLO%DD& ()-Z10%| & ()-| 10%| & () -

NMR of EXAMPLE 2: § (oppm) 0.8 to 2.7: m: 18H; 2.7 to 4.4:
m: leX;
5.8 to 5.2: 2s: 1¥; 7.0 £to 7.8: m: 13E; 10.1: s: 1H.
5 NMR of EXAMPLE 3: 6 (ppm) 1.5 -0 2.8: m: 16H; 2.8 tc 4.5;
m: 14H;
6.1 s: 1H; 7.C to 7.8: m: 13E; 10.1l: s: 1
NMR of EZXAMPLE 4: 8§ (ppm): 1.1 to 2.7: m: 18H; 2.5 to 4.5;
m: 14H;
10 5.2 to 6.6: m: 1H; 7.0 to 7.8: 3s: 13H; 10.15: s: 1H.
NMR of EXAMPLE 5; d (ppm): 1.1 to 2.8: m: 18H; 2.8 to 4.5:
m: 1l44;
6.5: s: IH; 7.1 to 7.9: m: 13H; 10.0: s: 1H
NMR of EXAMPLE 6: & (ppm) 1.2 to 2.75: m: 12H; 2.75 to
15 4.5: m: 18E;
6.65: s: 1H; 7.05 to 7.8: m: 13H; 10.1: s: 1lH.
NMR of EXAMPLE 7: & (ppm) 1.1 to 4.5: m: 33H; 7.0 to 7.8:
m: 13H;
10.0 to 10.95 2s: 1H.
20 EXAMPLE 8
1,HCl: -NR3;CONR;R; = NHCONH,, (+) isomer
A) 1-Benzoyl-3-(3,4-dichlorophenyl)-3-(2-
formyletnyl)piperidine, (+) isomer.
Cool 5.24 g of oxelyl chlorzde in 75 ml oI DCM undcer
25 nitrogen to - 60°C. Add, drop by drop, 8.05 g of DMSO



CdE~ @ $0f L6#10%4| & () -, YA10%| & () - @2 10%}| & () -yO0z
10%] & ()-.S10%H| & ()-, 10% & ()- )*+, .<>( ~@$
L 110988 ()-Y, s109B& () - #Y109B& ()-!f109BB& ()-s 104| 104| 104|,810%| & ()-(

\ X W= @f"!10%B& () - "109%& ()-! 109BB& ()-! P10% (17 NRHQVBEOE) -
109B& () -

61 GIE~_@ - Z10%B&' () - @-@0%B&! () - *S109B& () - S3(3109B& () -, f &10%B& () - f $109B&
"()-GF}~dE:/ 10B 10B910%B& ()- 37Y109B& () -, S5m

1098B& () - 3#109B& () -, 141098B& () - @ 1098B& £3- =suVv7/ 10y10% U& ()-10% U& () -
10% U ()- M 10% W& ()-"F10% U& ()-!y109%JU& ()-s 10BsLaB7/ 10y-10%

U ()-y' 10% g () - &10% U& () - yF10% L& () -! FOUIR () -

:n 10 ml of DCM at - &0° lsave to szir for 10
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minutes. Add, crop by drop
1-benzoyl-3-(3,4¢~-dichlcrophenyl) -3-(3-
hvdroxyprovyl)piperidine, (+) isomer,

accordance with E?-A-673 928, in 30 ml cf DCM and 10 ml

w

of DMSQ. After 20 minuctes oI stirring, add 20.8 g of
triethylamins at - 50°C and allow to return to room

temperature for 1% hours. Extract with DCM and cthen

o\

wash the organic phase with 2N HCl, wacer, & 5

[
O

solution of NaHCO;, a saturated solutiocn of NaCl, dry
ocver Na,S0, and evaporate under a vacuum. The desired

product crystellizes from the pentane/ecther mixture.

|
9!

= 102-10%°
Uy = = 36.8° (c=0.5; MaOH)
13 B) 1-(3-[1-Benzoyl-3-(3,4-di
vl]lpropyl] -4-
phenylpiperidine-4-carboxylzc acid, (+) isomer
Mix 2.05 g of 4-vhenylviperidine-4-carboxylic acid and
3.9 ¢ of the compound obtaired in the preceding stage,

0 ml of MeOH at room temperature; add 0.63 g of

m

20 in

NaBH;CN and 5 ml of water then, drop by drop, 0.6 g of
AcOH. After 2 hours, a white solid crystallizes.

Centrifuge the crystals formed, wash in methanol,

in ethexr to obtain 3.8 g of the desired compound,

25 F o= 244°C.



"10% U& ()-=z[<7/ 10,S)10% U& ()-s' 10% U& ()-f % 10%
U&"()-TOF109%U=U& ()-! DF10%QUQU& ()-!1F10% & ()-=H}.NdE7/ 104z10%

U& ()-,210% U& ()-y0"10% U& ()-,.g1l0% U& ()--10% U& () - SF+10% U& () - NbC
10Fs10% U& ()-"110% U& ()-y10% U& ()- 10 U 10 U 10 Uf 8s10%4fidrbn 2b630%
U8 () - ]2zX9bC 10@10% U ()-!>s- 10%KUKU& () -f10% U& ()-!
qOy10%+& ()-S! Jy10%&' ()-S! y10% : & ()- SGELC
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prhenylpiperid-1-yl) -1
propyl]lpiperidine, (+) isomer
5 Reflux a mixture containing 5.79 g of the compound

obtained in the prsceding stage and <.
chleoride in 100 ml of dichleroethans. After 2 hours,
when no more gaseocus release takes place, svaporate the

reaction medium, then tzke up in acetone and svaporate

tnder a vacuum. Dissolve the residue in 100 ml of

lo a
acetone, cool in ice and then rapidly add 1.3 g of
scdium azide in 15 mi of water. After 1 hour at room
temperature, evaporate the acetone, then teke up in a
toluena/DCM mixture. Wash the organic phase with 2N

15 NaQH, with & saturated solution of NacCl, dry ovsr Na.S0,
and evaporate the DCM at 45°C, then bring to the
toluene reflux for 30 minutes. The product odbtained is
used in the following stage as such.

D) Bubble gaseous ammonia in 100 ml of the toluenic

20 soluticn obtained in the previous stage, coolad in an
ice bath. After a f=w minutes, allow to return to room
temperature, then, after 2 hours, evaporats the
solvent, take up in water, then with AcOEt. Filter the
precipitate, which forms between the two phases, then

25 decant and wash the organic phase in water, with a 10 %



(10% U&' () - s&ml0% U& () ,$10% U&' ()-# 10% U& ()-9!10% U&' () - Y@.0%

) - 0OMELC 10@ 310% U&' ()-1 10% U&' ()-0' 10% U& ()- 3.10% W& ()-S, 10%
)-5*210% U&' ()-wW)*+9; bC 10, s10%&' ()-#l &10%& ()- 10 U 10 U 10 WS 10%
U& ()-710% U&' ()-S5!10% U& () -; [*kaBbC 17 March 2003
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solution of K.CO;, water, and with a saturated solution

5 Dissolve the product obktained in acetone, add a
saturated soluticn of HCl gas in AcOEt and centrifuge

the precipitace formed. 1.2 g of the desired compound

are obtainesd in the form of a white sclid, F =

15 I, HCl: -NR;CCNR:R; = -NHCON(CH;)OCH;, (+) iscmer

accordance with the

M-
a1

This ccmpound 1s preparsd

rocess described in EXAMPLE 8, by reacting, at stage
D, methoxymethylamine hydrochloride with the compound
obtained in the preceding stage, F = 185°C.

20 Op = + 22° (c=0.5; MeOH).

18]
~]
1

O

1
>
=]

' -5
[6)
I

NMR: § (ppm): 1.0 to 2.7: m: 12K;

7.0 to 7.8: m: 13E;

[
HH

10.35: s:

ll'.l

o

XAMPLE 1

25 I, HCl1: -NR3;CONR;R; = -NHCON(CHi)., (+) isomer



10 109 ()- 109 ()-9!109%& ()-109% ()-"F10% ()- @ALOY% ()-' adEYNC 10
109 ()-yz 109& ()-ylLz 109& ()-fY@LOY%& ()-y1l09%& ()- !109% ()-}[<YNC 10,
109& ()-1 " 109 ()-g!C'" 109 ()-g" 109 ()-g'c " 10%A# & ()-g@O0% ()-3 h
aVK@ 10 10 10 10SS510%& ()-!nSS5109%kké& () -, 210%& () - LOMLO%& % MdreVBEEE () -
I>Tr1 aBVK@ 10 |1 10% & ()- 10% & ()-!& 10%/ & ()-& 10%
& ()-t10% & ()-#Y10% & ()-r! 1111 "{\=VK@10" Y 10% & ()-! 10% & ()-

“LS109& ()-z' 1 LS10% / /& ()-z! LSI09KK& ()-2 10% & ()- "T'A"""##dEVK@
10f- & 10% & ()-, 10% & ()- L*f 48

10% & ()-yl (10% & ()-&10% & ()-$, 10% & () - #$P$$$$$$SbC 10t 109K () - #109%& () -
10/ 10/ 10/ @910% & ()-SI 7! 10% & ()-y5 10% & () - $$908&l &JELC 10&

109& () - F109& () - {098 Ye 35 189& CF- &--(N109%K -Oimg chylog@ei 49 1 &&&U' ' ' ' dEbC
10' 109% ()-L3% 109%& ()- 10%& ()-S 10%& ()-ss"10%& ()-

109 ()-'"' "' 7CRGH(RERZIPE 1D- 19l ggnesulphonate obtained in
107MLO%&' () - ! * 10%m&! Q} 5]10%&f()-|+&10%&f()-| {+&10%bb&f() n({( ((((( BPE
10 PRZPARATION 1 and of l-benZovl-3-(3,4-cichloropnenyl
3-(2-formvlethyl)piperidins, (+) isomer, obtained in
5 ZXAMPLE 8, stage A, in 50 ml of mechanol. add 0.7 ml of

acetic acid, then, after 5 minutes, add 0.8 g of NaBH;CN
in 10 ml of methanol and leave to stir overnight at room
temperature, then pour thes reacticn mixture cnto 150 ml of
a 10 % Na.CC; solution. Extract with AcOZt, wash the
10 organic prhase with water, then dry over MgS0, and
evaporate. The résidue undergoes chromatography on H
silica by sluting with DCM, then DCM/MeOH (100/1 to 100/7;
v/v) . The product obtained is taken up in hydrochloric
ether and the crystals formed are centrifuged. 6.38 g of
1s the expected compound are obtained.
Cp = + 22.9° (c = 1; MeOH)
NMR: & (ppm): 1.1 to 2.7: m: 12H; 2.7 to 4.4: m: 164;
6.25: s: 1H;
7.0 to 7.8: m: 13H ; 10.4 : s: 1H.

y following the operating method of EXAMPLE 10,

w

20
configuration (R) compounds in accordance with

invention are prepared as described in TARBLE 3:



10s109%& ()-!] 109RRE& ()-3@LO% () -
109 () - 3109 ()-"Y109%& ()-(4)e))))) <PE. 10 ! 109%& ()-! 109%& ()-!
10%2e2& ()-109& ()-y3MLOY& ()-S 109& ()-))) ******}[MP1 10 10

10! py. Z109& ()-&'y. Z109%& ()- & y.Z1098 8 17 March 2003
&()-8& +10%&' ()-1)10%& ()-*& (*JI****dBM?1 10 1!K(

&10%eFeF& ()-z109B& () - 109B& () - &10%B& () -| @OYB& ()-" 109B& ()-****3+n++} A2
MP1  10#! 1098B& ()- 9!

1098& () - YL09B& () - yMLOYBE ()-! &10%r & ()+7z! &10YBB& ()-z++ ,.,D, P, Z, "<MP1
10! P+10% " & ()-!+10% B B& ()-!1z+10%+& ()-y(109B& ()-f& 109B& ()-$

1098& ()-2,9,,,,,,,,bC 10' F@OY%& ()-"1' 109& ()- ,10%& ()- 10B 10B
10B, 99' 1098B& () -f Y71098B& () -, , , - -+ M} [BAEE 3

10F" 109& () -! S109& () - Zt 109%& ()- S

109& ()-!LF10%4H& ()- @ LF109%& ()- @4 ---- - - ~\:bC 10! ,@10%& ()-!P

, @ 10938 ()-!, @ 10%=& () -

I "l HCl
N\~ ~
~
R, R, i C
Cl
Examples NR;CONR1R; racemic or op
11 - NHONHCH, Cp = +23.3°
(¢ = 1; MaCH)
/ \ Cp = +20.9°
12 -NHCON 0 (Cd= 1. M:-?_CH)
./ "

10 MMR of EXAMPLE 12: O (ppm): 1.0 to 2.7: m: 12H; 2.5 to

6.8 s: 1H; 5.9 to 7.75: m: 13H; 10.4: s: 1H.
EXAMPLE 13 I, ECl: - NR;CONR;R, = NHCON(CH;),, (-) isomar

L) 1-Benzoyl-3-(3,4-dichlorophenyl)-2-(2-

15 formylethyl)piperidine, (-) isomer.



10! 1096&f() "Y10% & ()- 10 10 10,9

109%&' () 7G'10%&' ()-@510%' ()-z.././Q//dELC 10! 10% & () -,

10% & ()-,#10% & ()-,L110% & ()-S'10% & ()- 10% & ()-//201P1S1Z1dBbC 10!
I P&& 10%&' ()-z %40% & () 17 March 20 3
10% & ()-y@!'10% & ()-" " '10% & ()-10% & ()-Zlalgl111111}~SH= 10! 10/
10/ @1 10% & ()-,3 10% & ()- 110%W & ()-!< && 10%t#& () -z! P&&

10% / & ()-2z1222! 2#27?2} [ <SH= 10! 10% o0& ()-!4 10%H& ()-mnl 84

10% 0 0& ()-m,4 10%8S& ()-m 10% o0& ()-"Y 48% o0& ()-?2r2t 222222} [ 9SH= 10!
"9109WVE () -z!F

910%rono&' ()-z!910% ' & ()-z!910% ()-z s10% o0& ()-1"'10% o& ()-22333/ 3<3"<SH
= 10!'!'L9* 10% oTn&5 (Fempel8E 1s oktained from 1-benzoyl-3-(3,4-

dichlorophenvi) -3 (3-hydroxypropyl)piperidina, ({(-)

isomer, by following stags A of ZXAMPLE 8.

N
o
3

l,_.l
I

10 5.3 : s: 1H; 7.1 to 7.9: m: 13KE; 10.1: s: 1H.
From the compound obtained in EXAMPLE 13, stage A,

configuration (8) compcunds in accordancs with the

invenzion described in TABLE 4 below arz prepared.

/\
./ B Ve

N-(CH,) wc
=C-NR ™~
O le\j
l ﬂ HC

N ! i
N
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10' 0 10' 0 10' 0S| 710% 0& () - Sy5 10% 0& ()-!L9* 10%' & ()-- 34" 4Y4s444aB~_ @
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109&' () - 445555' 6°6dE~ @ 10!!f!10%&' ()- @ 109%& () - f
109& ()-#109%& ()-M 10%& ()-s M 109%& ()-s*6667C7s77bC~_@
10! ! @@ @.O0% ()- @ *109%& () - (109%& () -
@QRBy109%& ()-$"109& ()-S'! 109& ()-778888888BC 10!! 10% & ()-Y

10% & ()-"VY10% & ()- 10 10 10/ F10% ()-y. 10% ()-8799990: 3: } A?bC

10! | SF- 10W[& () - a&@%&n(:)-'&SH%\&' (YR, CEBO%A | & () {59! LOAL (J -5 o,
10% & () - 39— u——dEbC LU"' 0N & () &F 0% & (Yo &3
10% & ()-s10% & () - Q%Q%& () -5 Cly; Z<<<<gs@frz, 10 Cp = - 26°
{c = 0.5; M=0OE) i
15 -NHCONHCH, ! Gp = - 22.4°
{c 0.5; M=CH)
NMR of EXAMPLE 14: & (ppm): 1.05 to 2.6: m: 12H; 2.6

5.5 : se: 2H; 6§.8: s: 1H; 7.0 to 7.8: m: 12H; 9.9: s:

wn
0
wn
o
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~
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e
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~
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10 EXAMPLE 16

(I): NR3CONR;R; = NHCON(CHi3)a2, (+) i1somer.

15 (X): R3 = H; R’ = tBu.

l-bernzoyl-3-(2,4-dichlorophenyl) -3-(3-
benzenesulphonyloxyprepyvl)piperidine, prepared in

accordance with WO 97/10211, 110 ml of methvl iscbutyl
’ - -

20 ketone and 28.8 g of the tert-butyl ester of




10\ f10% & ()-2610% & ()-5G'10% & ()--Vy

10% & () -+ 10% & ()-)10% & () - <<<<¥%R===xY: 2  10109%&' ()-y10%& ()- S10%& () -
mMLO%& ()- 109%&' ()-"110%& ()- 10\=>E>>>>37aB:2 10, 10%&' ()- 109%& ()-yS

10, (109& ()-,"' 109& ()-

09! 1098 () - @B#Y10%& () - Ss! 10%&' () - SI0%&' () - GAGARADAAE: 2 10
() - AAAAAABB>BHC

410%& () -, 2f 10%& ()-9010%& ()-yY. 109%& ()- ,10%& ()-,* 109%&
10 10%v& ()-Y 10%v& ()-"110%v& ()- 10 10 50

10, 710%& () -5310%& () - >B{ BCDCCCODa?bC  10!- 109%W& () -
@10%vE ()-!+@B10%MVE ()-L10%VE ()-y 109%W&' ()-9910%w& ()-0
10! &Y10%VE' (p-dRIdid0%R 17-28LYy of potassium carbcnate and
10%& ()-z10%v& ()-10%v&' ()-LGLO%WE' () - EEEEEEE"?DC

water with heating to 70°C for 5 hours. The mix

DMDDDKEEEaBbC

cooled to 50°C, then 270 ml of water are addsed and the

mixcure is allowsd to resturn £o rocom tamperaturs. The

u
0
H

w
W
3
l_l
O

sulphate and concentratad. 65.82 g of

are obtained in the form of a ysllow-coloursd

urity: 90 %.

g

NMR: 1.2 ppm: s: 9H; 1.8-2.4 ppm : m: 12=

(XI): R; = H.

Mix 61 g of the compound from the precsadi

15 solution in 200 ml of t2olusrne and 120 ml of met:

-

isobutyl ketone, then add, ovar a period oI

39 ml of hydrochlcric acid. Allow to raturn Lo :

temperature, then stir for 13 hours.

extracted using 200 ml of AcOEt to which 49 ml

0

car

20 NaOH azre then added. A double extrazction is

using 200 ml of toluene and then the toluene pi!

twice washed with 100 ml of water and 20 ml of
concentrated HCL in 100 ml of water ars added
- 10 N Na

agueous phase is decantad and 22 ml of

to 1t. The mixture i1s extracted with 200 ml of

39}
(8]

phase 1s decanted, then drisd cn magnesium

f the desired compound

oil. HPLC

risd out

hase is

OH are added
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T0%VE ‘() - EAFj Fl FnFnFoF} FFeF  10F10% & ()-"110% & ()- 10M 10M

1OM: 109V () - YSLOf 109’ () -1 7 109%VE () - FFFFGIGG =eF

10! @ 10%z& ()-!3Y10% U: U& () - S10% & ()- SL0%& () - S10% & (37 March 2

10% & () - GGGHHHH) [ <eF March 2003
10#10% & () - ! - 10%&' ()-! - 10%& ()-1-10%f: f& ()-Z10% & ()- GLO% & () - H_H{ HHHI 2

| aBeF
10,, @O0% & ()-SL*10% & ()-y(:10% & ()-&10%1& ()-!&10%9 ] & ()-$'10% & ()-2111

UXIYIZITIiT11}oPl 10% & ()-#10% & ()- 10{{ 10{{ 10{{!'A
V@ 10%{& ()-Fly@10%& ()-f!y@10% s:s& ()-fl111-J K7KuKdEoP1
10%10% &' () -G&HPHRO (g =hd 08 &) e30b10%U &aghePi2HW&E {2, Ziltexe;

710%& () - UKKKLNLLLAEOP1 109% 10% & () - &
10% & () - L$z#AIBNR IS 1109684 () 491 1084 &< ( rhyl temig's(d) -ddnivBMAVNLEOPT 1093
10% & ()-1f 10% & ()-/10% & ()- &3.10% & ()-,, S10% & () -

s*10% & () - MoNGNOiNESd NERRARER ity : 96 3.

NMR: 0.8-1.8 ppm: m: 12F; 2-3.€ pom: m: 1CH; 7-7.5

A mixture is prespared containing 27.5 g of

carbonyldiimidazole in 275 ml of DCM. This is cooled to
- 5°C and to it is added a solution of 44.48 g of the

10 compound from the preceding stage in 100 ml of DCM ovear a
43-minute period without exceeding 0°C. Afcer stirriné for
2 hours, 14.57 g cf dimethylamine gas are added at - 5°C
over a 20-minute period. The mixture 1s allowed to rsturn
to room temperature and then 350 mi of water are added.

15 The organic phase is decanted and washed 3 times in 100 ml

water. Drying is over magnesium sulphate witch

ih

o
filtration and concentration. 53.6 g of the desired
compound are obtained in the form of a vellow-coloured
oil. HPLC purity: 96.2 %.
20 EXAMPLE 17
0.93 g of fumaric acid is dissolved under heat in

xample 16 compound in

{1

35 ml of ethanol and 5 g of the
153 ml of etharnol are added to this solution. Afcer 15

res and “he mixture is left cto

W]

minutes, the salt precip:it

25 stir for 12 hours at room temperature. The sait formed is
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10% & () - NN, OcOO0PzX6b@ ! ' f @109 ()-!=f @H10% [f[& ()- ~ 1"10%& ()-z!"

| "10%Q& ()-z!'* 1"10% & ()-z!, 1"10%v& ()-zPEQxQQORSzX6b@

@l "10%d& ()-@ @l "109%&' ()- @ @H10%&' ()-!f@H#10%f nf& ()- k7 March 2003
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LU, $10%& () -J!, 1! $109%& () -J@>! 109&' () - SH10%I& () -f! S#10% } & () -f
#109& () -[\ $]rreenpdodyhen"vaohked witn1@010l of ethanol. Filcration is

in undercaken with drying under a vacuum. 1.87 g of the

)
W

g

compound are obtained. HPLC purity: 935 %.

i

ira

N

u

2
EXAMPLE 13

5 A solution of 5 g of the Example 15 compound in 10 ml
cf acetone is mixed with a solution of 0.9 g of succinic
acid in 40 ml of acetone. After 12 hours of stirxring at
room temperature, the salt formed is filtered in order to

obtain 4.87 g of the desired compound. HPLC purity:

A solution of 8.02 g of the compound of EZxample 15 in
25 ml of acstone and a solution of 1.57 g of kenzoic acid

cetone are mixed. After 3 nhours of stirring

f

in 15 ml of
15 at room temperature, the salt formed is

dried under a wvacuum at 50°C to yield 7.48 g of

oo

desired compound. H2LC purity: 959

EXAMPLE 20

ay
(=]
fa

A solution of 14.8 g of the compound of Example 1

20 30 ml of dichloromethane is preparsd and acidified to a pH

of 1 through the addition of a hydrochloric sther
solution. After 30 minutes with stirring at room

temperature, it is concentratecd and taken up using 50 ml

of isopropyl ether. The salt formed is filtersd, then



10,i!° $109& ()-J!,i! $10%& ()-J!i,i! $10%r& ()-J!,i! $10900& ()-J9("_"_W
tz[9dY: !1z#109B B & ()- "10% X& ()-!9 "10%s& ()-! "109%@a& ()-!(
"10%VbV& ()- 10% & ()-t_aaabcccz[ <1:

10: f010% & ()-&"10% M&' () - @ &" 10%& ()- @ &' 10%&' () - @#10% & (¥ M&#AH83() - cc
ccdEdgdddmV 10% o0& ()-10% o0& ()-10%0& ()-& M10% o0& ()-Y

10% 0& ()-"10% 0& ()- 10:

10: def ] f f =gugdEMN 10% 0%4.0% 0&' ()-10% & () - 10% 0& () - 9#10% 0& ()-@! 10% o
& ()-s 110% o0& ()-uggghNnhiijikidE / 10" o SD' 0S&0y

10% o0& ()-Y.10% o0& ()-y,z10% o0& ()-*10% o0& ()-(310% o0& ()-f&10% o0& ()-kiliz
iYiiijzjxVv7/ 10" YI09%&' ()-!.y-10%& ()-Z10%& ()- & 10%& ()-

109&' ()-"F 109&L¢Y-un0=57p) VRRJKRk@E7L0f@ ¥ order co cktain 13.54 g of
109%&' ()-' 109&' ()-10%& (),-fs10%& ()- , 10%& () - Lt 10}V&'é)- kkk1l gl I 1 dE7/ 10' Y@
109&' () - $f #1098 (FSFH#IBIRCPFPPYNS. HPLC puricy: 294.5 %.

109 ()- Sl 109%& ()-y10%& () -1 mimSnmonnnndE: / 10 10y7Z 10%: ()-, 0

109&' ()- 3. L0%E“DY=1, $109& () - Ss*109%& () - S(109%&' ()- nnnnnoSooxY7/ 10! Yf

10% & ()-yy 1098 () 10988 () v 109 ()~ 1098 ()" VRLONBS -

—_

5 Pregelatinizad staxch 78 mg
Lactes=a mononydrate Q.5.
Magnesium scearace 1.7 mg
for a No. 3 capsule filled to 220 mg

10 EXAMPLE 22
Example 16 ccmpound 100 ﬁg
Lactcse monohvdrate Q.S
Magnesium stearate 1.7 mg
Purified water Q.8
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109B&" () - Yf 109B& ()-ppg>qvqql rdE7/ 10! Yf &&! 109B& ()-sy$@
109B&' () -#109B& ()-9!'109B& ()-,1109B& ()-S109B& ()- IrrrrrilsnsdE7/ 10! " Yf 5
10988 () -3109B& ()- 110%B& ()-010%B& () - @. 17 March 2003
109B&' () - &&! 109&' () -snessssssstbC 10! "Ys 10% & ()- 10% & ()-3

10% & ()-#8&10% & ()- 10B 10B 108710%8&?%& t4at Xtitttt~<bC 10!'! 10% (& ()- '3
10% & ()- &s!'10% & ()-!F109%H&' () - F109 ()-f10% & () -t 3ui uuuvvdEbC
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10% & ()-@10% & ()-y&10% & ()-$ ! 10%Ra s XX KxxxxxxxdYNC 10!! 10t 10t

10t 7 10% & ()-@! 10% & () - @910% & ()-1'10% & ()-S0-10% & () - xxxeyyyuz"<YNC
1011 Y1 109& () -A Y2dR9@2¢4 (ot mo%& £ord1£40% : & ()-

10% & ()-#10% & () - uzz{Y{n{{{}[gY

10! 1 SOT10%& ()- 'y9!'10% : & ()- 'p9l10%& ()- !'109& ()-10% & ()-10% & ()-{{]|O

Q. 10:

| [1v|w x]y|}"SH= 10!
() 'V@SlfJ%&' Oyl TG

10: 310% & () -, 1@0% &

SHE 10!1!y #109& ()- +!
(D

in which:

- R; and R; each represent, independently of one avotva,
hydrogen or a (Ci-C3)alkyl:

~ Rj3 represents hydrogen;

- as well as its salts with mineral or organic acids and its
solvates.

2. A compound in accordance with Claim 1 in the form of an

(R) configuration (+) Lisomer.

3. l-Benzoyl-3-(3,4-dichlorophenyl)-3-[3-[4-(N',N’~

dimethylureido)—4—phenylpiperidin-l—]propyl]piperidine and 1its

salts and solvates.

4. 1-Benzoyl-3-(3,4-dichlorophenyl)-3-[3-[4- (N’ , N’ -

dimethylureido)-4-ghenylpiperidin-1l-]propyl]piperidine in the

form of the (+) isomer, and its solvates.

5. A process for the preparation of a formula (I) compound

in accordance with Claim 1, of its salts and its solvates,

characterized in that:

al) a compound with the formula:



109&' ()-"Y 109%& ()-G}}}~N~~xV4ASH= 10!y

#1098 () - +1y #10%x& ()-+ y #109& ()-+)!Hy #10%{& ()-+~~b, -. W= 10I
101 fy #109& ()-+ oy #109B5& ()-+'y #109B5& ()-+'y #10%0=0=& ()-+'y

#1098 () - +. /=@oN, =! f #10%hé& ()-
10% hé&' () -

"Y10% h& ()- 10ZzUt"?, =I'f #10%&z 10% h& () - @" 10%

& ()-o! @"10%a& ()-o! @"10% ()-0 10% hg ()-f #10% & ()- UAYZ[\j}rg\ =f
#10"1" 109 ()- 10 h 10 h 10 hO#10% h& () - ! 0#10%h& () - ( S#10%
(& ()- ' (S#10%HH& () - j m) @ bCg\ =f #10f10%&'() y1094& ()-F 10%& ()- F

109%& () -

#10! & 10%& () - $10%& () - %ng&@ég;

10%3@& ()- paB7=f 10@10
"109008& ()- @ 10%&' () - & 10%& () -

109 () - 10%& () - [ 8GYa?g\ =f
0%&' Py 0%\1& ()-1}s

n (yg 0

Cl

Cl

in which G represents a methyl, phenyl, tolyl or triflucromethyl

group is treated with a piperidine derivative with the formula:

O o
R'4

in which Ry represents an NR3CONRR, group or a COOH group, Ry, R:
and Ry being as defined in Claim 1;

bl) when Ry = COCH, the compound thus obtained with the formula:

Cl

is convertad to a formula (I) compound;

c¢l) the compound thus obtained at stage al) or stage bl) is
optionally converted to one of its salts or solvates.

6. A process for the preparation of a formula (I} compound
in accordance with Claim 1, of its salts and solvates,
characterized in that

a2) a compound with the formula:

#109% [ & ()-+'y #10% & ()-+!Ly

10%&' " 10%%11( MLOYKE' () -

10

f #1094 & ()-!f #109%& ()-!$F MEHOYUES () -
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& ()-h 1"05r sS4l

Cl

treated in which G is as defined in Claim 5, and Pr represents a
protective group selected from the trityl, tert-butoxycarbonyl

or benzyloxycarbonyl group is with a piperidine derivative with

QCNH (110
R,

in which Ry represents an NR3CONR;R; group or a COOH group;

the formula:

b2) the protective group Pr of the compound thus obtained with

>< N'(CH:)3 N-Pr
R4

the formula:

is selectively eliminated;

c2) the compound thus obtained with the formula:
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f 109M 90K ()- fyl0%M 90VE ()-s fyLlOMGMEY-Sci” 1098 98 ()-Meq| [:vUaf f f°
4S109M Ve ()-f fL@GLOYM %AVE () f f7°09109%V %v& ()- fS. 109 %VE () -
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S 10% Y & ()-@jvUasf f 11098@& ()-( fFS 1099@& ()-( f#1098& ()-(10?! 107!

' 1
HOQC

(Tlla)

pibbg & ()- % q#10% & () - 984 | [: -

Cl
Ci

is converted to a formula (I) compound;

e2) the compound thus obtained at stage ¢2) or at stage d2) is
optionally converted to one of its salts or solvates.

7. A process for the preparation of a formula (I) compound
in accordance with Claim 1, of its salts and its solvates,
characterized in that:

al) an alcohol with the formula:

wociy L & C@ -

Cl
Ct
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#10%-$~& ()-svU410 &10% (& ()- . 0 &10%& ()- ff,10% L(: & ()-
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110% V$, & ()- /&@10% V$/ & ()- ,&@10% ,& ()- ,,10% V$, & ()-

’ d
,910% V3, & (): ,YV10% VS, &, (V)_‘d>ABCDMNA4 01010 Y(

415&1 in c

)-9( f*

c3) when Ry = COOH, the compound thus obtained with the formula:

i
-(CH,); z«r-c:@
HOOC

Ci

is converted to a formula (I) compound;
d3) the compound thus obtained at stage b3) or stage c3) 1is

cptionally converted to one of its salts or solvates.
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in which G represents a methyl, phenyl, tolyl or trifluoromethyl

group is tresated, in the presence of a base, with the cert-butyl

ester of (4-phenylpiperidin-4-ylcarbamic acid with the formula:

N )
R
y NR,-ﬁ/
X
5 (IX)
H
in which R’ = (C;-Cg)alkyl;

b4) the compound thus obtained with the formula:
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is deprotected by the action of an acid;

c4) the compound thus obtained with the formula:

8]

( N{CH,), m&@
R,HN

al (XD

Cl

is first treated by a reactive derivative carbonic acid in the
presence or absence of a base, then with an amine with the
formula NR;R; in order to obtain the desired formula (I)
compound.

9. A process in accordance with Claim 5 or 8 for the
preparation of a formula (I) compound having the (R}
configuration, of its salts and its solvates, characterized in

that a compound with the formula:
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10. A process in accordance with Claim 7 £or the preparation
of a formula (I) compound having the (R) configuraction, of 1ts
salts and its solwvates, characterized in that an alcohol with

the formula:

0
I

Cl

in the form of the (+) isomer is used as the starting material.

11. A compound with the formula:

i
N-(CH,); NC@
HOOC

(M)
Cl

C

in racemic form or in an optically pure form,
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as well as its salts.

12, Pharmaceutical composition containing, as an active
principle, a compound in accordance with any of Claims 1 to 4 or
one of its pnarmaceutically acceptable salts and solvates.

13. Use of a formula (I) compound or ore of its
pharmaceutically acceptable salts and solvates for the
preparation of medicaments intended for the treatment of any
pathology in which neurokinin B and human NK; receptors are
involved.

14. Use in accordance with Claim 13 for the preparation of
madicaments intended for the treatment of respiratory disorders.
15. Use in accordance with Claim 13 for the preparation of

medicaments intended for the treatment of central nervous system

diseases.

16. Use in accordance with Claim 13 for the preparation of
medicaments intended for the treatment ¢f pain.
17. Use in accordance with Claim 13 for the preparation of

medicaments intended for the treatment of gastrointestinal

system disorders.



