; ghi j kl me3eT<(6PT4} WD 00/ 58292 1 NOVEL MORPHOLI NE DERI VATI VES, PROCESS
FOR PREPARI NG THEM AND PHARMACEUTI CAL COVPCSI TI ONS -GONTAI Nl NG THEM The
present invention relates to novel 5 norp ollnawﬁerlvatlves to a proce

for preparingid hem=gbs o phar maceuti cal 1conpo mmwwnmmm,mrgid‘geg goyas

active principle. Mre particularly, the prese
nor phol i ne derivatives for therapeutic use in 10 patdvot ogi cal phenonena

i nvol ving the tReWwki nORPEYSIRM DERIYAGSVEY) PRIVEDS MOR NMRAMOAG pain
(L. Urban et al., TINS, 1994, 17, 432-438; L. Seqguin et al., Pain, 1995,

61, 325-343; SrTHEMBaAGD PHISMACHEr IR yEOMPOS ReTeps oOCSNTAUNENG PHENS,

Tot owa, New Jersey)) allergy 15 and inflanmation (S. H Buck, 1994, The
Tachyki nin Receptors, Humana Press, Totowa, New Jersey), gastrointestina

di sorders (P. Hol zer and U. Hol zer Petsche, Pharmacol. Ther., 1997, 73,
173-217 and 219263) Thee gpiasairdr Wrdiesurider sc¢latés zrahmoeelal ., 20

Phar macol ogy, 1982, 25, 39-50; C. Advenier et al., Eur. Respir. J., 1997,
10, 1892- $90@orohoAdvenidar ived iveEndirisa Abrocdss nberar §r @har kmgothem1996,
9, 329-333), urinary disorders (S. H Buck, 1994, The Tachykinin Receptors,

Humana Pr essanfiotew®hamewcarsarl IBMpsi MRS , Co byiebag | Fheru®bi ol ogy,
199S, 45, 1-98 neur ¢l ogi cal di sorders and neuropsychiatric di sorders

(C. A Maggi 8&F ave, PYingdPdfoni ¢ Pharnmacol ., 1993, 13, 28-02-2001 3 July
2003 10 15 . .
More particularly, the present invention relates

to novel morpholine derivatives for therapeutic use in

10 pathological phenomena involving the tachykinin system,
such as, in a non-limiting manner: pain (L. Urban et
al., TINS, 1994, 17, 432-438; L. Seguin et al., Pain,
1995, 61, 325-343; S.H. Buck, 1994, The Tachykinin
Receptors, Humana Press, Totowa, New Jersey), allergy

15 and inflammation (S.H. Buck, 1994, The Tachykinin
Receptors, Humana Press, Totowa, New Jersey),
gastrointestinal disorders (P. Holzer and U. Holzer-
Petsche, Pharmacol. Ther., 1997, 73, 173-217 and 219-
263), respiratory disorders (J. Mizrahi et al.,

20 Pharmacology, 1982, 25, 39-50; C. Advenier et al., Eur.
Respir. J., 1997, 10, 1892-1906; C. Advenier and
X. Emonds-Alt, Pulmonary Pharmacol., 1996, 9, 329-333),
urinary disorders (S.H. Buck, 1994, The Tachykinin
Receptors, Humana Press, Totowa, New Jersey;

25 C.A. Maggi, Progress in Neurobiology, 1995, 45, 1-98),
neurological disorders and neuropsychiatric disorders

(C.A. Maggi et al., J. Autonomic Pharmacol., 1993, 13,

T

*166166*



20 Am (CHZ)mi -CH -N-T (A) Ar ~ 25 in which in particular: AMENDED SHEET
2 3 July 2003 23-93; M Osuka and K. Yoshi oka, Physiol. Rev. 1993, 73,
229-308). Mamy-oces@arich studi es have been carried out in recent years on
tachykinins and their receptors. 5 Tachykinins are distributegkmﬂﬁaohg t he
central nervous systemand in the peripheral nervous system e tachykinin
receptors have been recogni zed and are assified into three types: NKi,
NKz and NK3. Substance P (SP) is the endogenous |igand of the NK1
receptors, 10 neurokinin A (NKA) is that of the NK2 receptors and
neurokinin B (NKB) is that of the NK3 receptors. The NK1, NKz and NK3
receptors have been denonstrated in various species. A review by C A Maggi
et al. (J. Autonom c 15 Pharmacol ., 1993, 13, 23-93) and a review by D
Regoli et al. (Pharmacol. Rev., 1994, 46, 551-599) discuss tachykinin
receptors and their antagonists and present the pharmacol ogi cal studies and
the applications in human therapy. 20 Many patents and patent applications
descri be conmpounds that are active on tachykinin receptors. Thus,

I nt er nat izonal Application WO 96/23787 relates to the conpounds of fornula:
Am (CHz)m i -CH -N-T (A Are 25 in which in particular:

10

15

20

Am-(CHZ)m-(II-CHz-N-T (A)
Ar,

25 in which in particular:

AMENDED SHEET



28-02-2001 3 July 2003 3 - A may represent the bivalent radical -0-CH2-CHz-
;- Am m Arl and T have different values. Patent application EP-A-0 776
893 relates to the 5 conpounds of fornmul aZ Rb LANG -~ N-A-B-Ra (B) DE in

which in particular . - DE nmay represent a bival ent radical 30@@0@12- ;

J
- L, G E,L A B Ra and Rb have different yalues._ 10 Applicati P 11
043435A rel at @ 96 is&t-uthBH haA doy cF LB PouRB¥S AT chREVe g{ﬁtgégoni sts

of both substance P r tors and neurokinin A receptors. Novel conpounds
have now been%our?&g\ﬁﬁi%%ﬁ ‘have a very strong affinity and great selectivity

for the 15 human NK1 gecepte%resércg sL!:tl)lséflensc%fvgr}gegwh‘?%ag{gd?ﬁﬁgggﬂi sts of

the said receptors. Euplyhgrrmre, e conmpounds” accor e present

nvention have geqd Yl dy uhen, they srespdmabstered orally. 20

These conpounds "can be "use are medi ci nal product at are useful

in the tregt n%ﬂ%h%?(\:}gg%sp%gﬂéolﬂ%ziirbﬂg& I'l?]é:‘é‘rpsfﬁn@ﬁe Peapdriiendlons

receptors are I'nv “in particular in the treatment of pathologies of
the respi ratol’sgst%%ha' rihe%tﬂe,:”'%eri HA Y ndAPBINS, s25: &AT dfgascul ar and

central nervous systens as well "as AMENDED SHEET
tachykinin receptors have been recognized and are
classified into three types: NK;, NK; and NKi. Substance
P (SP) is the endogenous ligand of the NK; receptors,
10 neurokinin A (NKa) is that of the NK; receptors and
neurokinin B (NKg) is that of the NK; receptors.
The NK;, NK; and NK; receptors have been
demonstrated in various species.
A review by C.A. Maggi et al. (J. Autonomic
15 Pharmacol., 1993, 13, 23-93) and a review by D. Regoli
et al. (Pharmacol. Rev., 1994, 46, 551-599) discuss
tachykinin receptors and their antagonists and present
the pharmacological studies and the applications in
human therapy.
20 Many patents and patent applications describe
compounds that are active on tachykinin receptors.

Thus, International Application WO 96/23787 relates to

the compounds of formula:

Am-(CHZ)m-(IZ-CHz-N-T (A)

Aq

25

in which in particular:



3 3 July 2003 - A may represent the bivalent radical -0-CHZ-CHz- ; - Am m
Arl and T have different values. Patent application EP-A-0 776 893 rel ates
to the 5 coppoopdgoofi formula: L~ NG-~ NA-B-Ra (B) DDE in which in
particular . - D-E may represent a bivalent radical -O CH2-CHZ j;v20863 G

E, AL B) Ra and Rb have different values. 10 Novel conpounds have’ now been
found which have a very strong affinity-and great selectivity for the human
NK1 receptors of substance P and which are antagonists of the said

receptors. Furthernore, the conmpounds, according.to the 15 present invention
have gogd bFoagﬁiWﬁHLF?P?eﬁﬁgﬁ Fﬁﬁy}%ﬁ?%ﬁﬁﬁrﬁ%@bf%étEP?Fﬁyfcﬁﬁé?él -
conpounds can be used to prepare. nedici, products that are useful in the
treat ment of an@mptho%5gya?§ @hbéﬁesgﬁgggﬁgg VZid'SSre NK1 receptors are
20 involved, in pagticular_in.the.tre nt logies of . th
respiratory, gastr ?‘ﬁ?lél tiaﬁgﬂ,lcﬁ‘ WL y,ﬂzﬁ‘nﬁ%%?éjgéagr]ﬁd)i%‘\%Ja%gﬁfatfoaﬁaecentraI

nervous sys I he treatnent of pain, mgraine,
ianannatio%ggﬁﬂgﬁgggggngg6§%% i'ng, and skin diseases. 25 Thus, according

to one of its aspects, a subject of the present invention is conpounds of

formul a: R
L N-G—’/\ N-A-B-R,  (B)
{ a
—  D—E

in which in particular
- D-E may represent a bivalent radical -0-CH,-CH,;- ;
- L, G, E, A, B, R; and R, have different values.

10 “Application JP 11 043435A relates to saturated
heterocyclic compounds which are antagonists of both
substance P receptors and neurokinin A receptors.

Novel compounds have now been found which have a
very strong affinity and great selectivity for the

15 human NK; receptors of substance P and which are
antagonists of the said receptors.

Furthermore, the compounds according to the
present invention have good biocavailability when they
are administered orally.

20 These compounds can be used to prepare medicinal
products that are useful in the treatment of any
pathology in which substance P and the NK; receptors are
involved, in particular in the treatment of pathologies
of the respiratory, gastrointestinal, urinary, immune,

25 cardiovascular and central nervous systems as well as

AMENDED SHEET



28-02-2001 3 July 2003 4 in the treatnment of pain, mgraine, inflammtions,
nausea and vomting, and skin diseases. Thus, according to one of its
aspects, a subject of the present invention is conpounds of fornula: 5 ~~

CH, ~ CHL RL X~N-CH, -CH, - i CHz N I I CH Ar O R~ |n mhlch %NﬁypéeogﬁEET

4 3 July 2003 O CH~ CH R ~ X~N
in which: - A~ §?€hF§R¥?ﬂﬁﬂﬁMtnﬁnR%XE%ﬁWTLE%QPEE15 9|§ﬁb Hautied with

a hal ogen atom a_(Cl-C3)alk represents a u ; a group R3-
\ ;- Rl représenﬁ& ‘a ch%ﬁﬁlﬁﬁda?oﬁF %Fﬁ?n§tgﬁﬁ4%?(ﬂ.CB)alkyl or a

AT TR RS %@%ﬁ&sé%esora% o Huisiaeer o e rs

repr esent thec%%ggu5%g|%§l gﬁﬁﬂifron1a

5
N-G—}/\ N-A-B-R,  (B)
D—E
in which in particular
- D-E may represent a bivalent radical -0-CH,-CHp- ;
- L, G, E, A, B, R, and Ry have different wvalues.
10 Novel compounds have now been found which have a

very strong affinity and great selectivity for the
human NK; receptors of substance P and which are

antagonists of the said receptors.

Furthermore, the compounds according to the
15 present invention have good biocavailability when they
are administered orally.

These compounds can be used to prepare medicinal
products that are useful in the treatment of any
pathology in which substance P and the NK; receptors are

20 involved, in particular in the treatment of pathologies
of the respiratory, gastrointestinal, urinary, immune,
cardiovascular and central nervous systems as well as
in the treatment of pain, migraine, inflammations,
nausea and vomiting, and skin diseases.

25 Thus, according to one of its aspects, a subject

of the present invention is compounds of formula:



met hyl, an ethyl, an n-propyl or an n-butyl; 15 - or alternatively RQ and
R5, together with the carbon atomto which they are attached, constitute a
( C3-CE ) cygtoalkgbl; - R6 and R~ each independently represent a hydrogen;
a( aG-c& ) alkyl ; 20 - or alternatively R6 and R-, together 4 +?

nitrogen atomto which they are attached, constltute a heterocyclic radlcal
chosen from 1-azetidinyl, 1-pyrrolidinyl’, 1-piperidinyl, 4norpholinyl,

4-thi onorphol i nyl or perhydro-1 25 azepinyl; 5 3 July 2003 as well as the

possi bl e salts %hegeof mnth i n|c or or anic.a 'ds %he sol vat es
t her eof and?8r “Pfie hﬁ&?ﬁf@% Oﬁp et %Unhg FBFAATE (1) according
to the 5 |nxgggggnaﬁang i%é %th(ﬂﬁ %33A36£§g§g Soners and m xtures

0 €

t hereof in any prop ortlon It's conpoun s of formula (1) can be

formed. These salt§%§gnpgbggrggh§ EQP crysta léggggtgr Qr%@g%gc90|ds

which allow a suit e separatio on of "t onpounds of
forml a (l)ofsfsfﬁ?@ ﬁ?e@bﬁ&' gn@«ehfél% Qéa|d09n;ﬁﬁirfhé)ro§3fc9ﬁﬁﬁfé‘l ly active
acid, for exanple a nmandelic or canphorsul phonic acid, and those which form
pharnaceytically acceptabl e salts, such as the hydrochl ori de, hydrobrom de,
sul phate, 15 hydrogen sul phate, dlhxﬁ{ogen phosphate met hanesul phonat e,

nmet hyl sul phate, oxalate nal eat €)™ funa suc #%

2- napht hal enesul phqrfat e, cit i SE ona{e, benzenesul phonat e
or para-tol uenesul onale%hgdBﬂg .a?ﬁ |s uRder/4

tood t@) nean a
chl orine, brom ne, rine or |ne ato In thé pyesent description, the
al kyl groups are stralght or braﬁﬁhed Accordlng to the present invention,
the 25 conpounds, of formula (1) in which Ar represents a 3, 4di chl or ophenyl

are preferrigdwhigns July 2003

AMENDED SHEET



According to the present invention, the preferred conpounds of formula (1)
are those in which the substituents Rl represent a chlorine atom a nethyl,
an ethyl, an isopropyl or a trifluoromethyl. 5 According to the present
invention, the preferred conpounds of formula (1) are those im ydN 2boX
represents a group R2-N in which Rz represents a (Cl-C6) alkyl or” a
(C3-C6) cycl oal kyl . Particularly, the preferred conpounds are those in which
R2 represents a cycl opentyl 10 or eﬁ&ﬂpQngl. Accorong to the present
invention, the preferrgdxonpounds of fornmul?a (1) t hose in which x
represents a group RzgN i an(t;chtn-;RZT;epres@iLﬂC‘aCIaI2 -CRARSCONR6R~ . 15 In
this case, the preferréﬂ_¢onpounds pr@E@ osd in i R4 an& 5 each
represent a nmethyl or alternativelyy, togethér w th theRgarbon atomto which
they are attached, constitute a cyclohexyl. Particularly, the conpounds
which are als pwﬁggﬁred 20 are those in which R6 and R~ are simlar and
represent hydrogen or a nethyl. According to the present invention, the
preferred conpounds ,afpfosaata 413nés zgltﬂeﬁeshﬁs%tﬁhe§ pepresents a group
R3-N in which R3 represents a group CONRER~ 3 July 2003 In this
case, the pref er rgROUNES] a5 Ech hOSIEal Bguhi §PoRQ andcRe gaakyepresent a
methyl or alternatively) together with the carbon atomto which they are
attached, constitute a cyclopropyl or a 5 cyclohexyl. Particularly, the
conpounds which are also preferred are those in which RG.and R~ are simlar
and represent- hylnogeresenas rmtdrwd:up]JQ-N\ ; a group R3—C\H;

- R; represents a chlorine atom, a bromine atom, a
(C1~Ci)alkyl or a trifluoromethyl;

10 - R; represents a (C:-Cglalkyl; a (C3-Cg)cycloalkyl; a

group -CRyR5CONRgR7;

- R3 represents a group -CRyRsCONRgR7;

- Ry and Rs represent the same radical chosen from a
methyl, an ethyl, an n-propyl or an n-butyl;

15 - or alternatively Ry and Rs, together with the carbon
atom to which they are attached, constitute a
(C3-C¢)cycloalkyl;

- R¢ and R; each independently represent a hydrogen; a
(C;-C3)alkyl;

20 - or alternatively Rg and R;, together with the
nitrogen atom to which they are attached,
constitute a heterocyclic radical chosen from
l-azetidinyl, 1-pyrrolidinyl, l-piperidinyl, 4-
morpholinyl, 4-thiomorpholinyl or perhydro-1-

25 azepinyl;



According to the present invention, the conpounds which are preferred are

those of formula: R,-NONCl in which . O CH2, CH~ Ry -li-CH 2 OR~ C1

(I") - R1represents a chlorine atom a ﬁethyl, an ethyl, an isopropyl or

atrifluoromethyl ; 15 - R 2 represents a cyclopentyl or a cygkﬁmfgg¢3; as
SO

well as the salts thereof with inqgrganic or organi¢ acjds,_ the vat es
tEerggf an?/oPSéW@HHy&FaﬁQ§1ﬂﬂﬁ%§§f£/ﬁ§%ﬁ%iﬁﬁgf%ofh l%ﬁe%%ﬁfg?ﬂﬁgn?Fon)

t he preferred conpoun are those aof formula S o Ju
2003 R R CH~ ﬁr,gaﬂl&aﬂ%is' ‘the. ﬁﬁ’?é’_%ﬂe%ﬁ}f\ﬁﬁ%f . g Whgatef Y
I (1") / OR k Cl CLinwhich . - R1 represents a chlorine atom a nethyl,
an ethyl, an |§85F8 yl or atrifluoronethyl ; 5 - R4 and R5 each

(5 esent 5 IO BEeCLEFEPAHACOR SCBAEIET 2 eddiasag s aom o v of
5 invention comprise both optically pure isomers and
mixtures thereof in any proportion.

Salts of the compounds of formula (I) can be
formed. These salts comprise both those with inorganic
or organic acids which allow a suitable separation or

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

15 hydrogen sulphate, dihydrogen phosphate,
methanesulphonate, methyl sulphate, oxalate, maleate,
fumarate, succinate, 2-naphthalenesulphonate,
gluconate, citrate, isethionate, benzenesulphonate or
para-toluenesulphonate.

20 Halogen atom is understood to mean a chlorine,
bromine, fluorine or iodine atom.
In the present description, the alkyl groups are
straight or branched.
According to the present invention, the

25 compounds of formula (I) in which Ar represents a 3,4-

dichlorophenyl are preferred.



- R6 and R~ are simlar and represent hydrogen or a nethyl ; 10 as well
as the salts thereof with inorganic or organic acids, the solvates thereof
and/ or the hydrates thereof . According t& the present invention, the

preferred conpounds are those of formula . R-a~ ~ ~s O~ CH~~ %Hﬁy%dﬁa/
i i .-

NCOC NNCHZ-CHI-C~- CH ,NI_I CH~~(I"") /| - OR -d 15 C

R 1 represents a chl &CCR&BImta The MAISSemt et HyPRt 80 sbPropyl of a
trifluoronmethyl ; - R~ and R S each represent_a nethgl or 20 ,

al t er nat i vel y PTESGEEIRE CHTRIPUHE & it B bin D) 2923th8aF§ 2B0osHAlCh they

are attached, constitute a cyclopropyl or a cyglohexyl ; - R 6 an ~ are
sinilar and ré&pfesSs tﬁﬁﬁ?ﬁﬁéhrﬁrrﬁgﬁﬁFﬁFF a g Fﬁﬁ% o 4u§sﬂﬁ{h;1hereof
wi th inorganic_or organic acids, the solvqﬁgs %hereof and/ or the hydrates
t hereof . AccofHfi ﬁégé’ 't RE prESEPY nWEntd ot HHEETTRF Y £d conpounds are
those of formula (1), (L) 300 thelrlsare ikl 5al ! Yepure form The
foll owi ng Conpounds: ’ '

preferred compounds of formula (I) are those in which X

represents a group Ig—ﬁ<’in which R, represents a (C;-C;)alkyl

or a (C3-Cg¢)cycloalkyl. Particularly, the preferred
compounds are those in which R; represents a cyclopentyl
10 or a cyclohexyl.
According to the present invention, the
preferred compounds of formula (I) are those in which X

e
represents a group RQ—N\in which R, represents a group

-CR4R5CONRgR7 .

15 In this case, the preferred compounds are those
in which Ry and Ry each represent a methyl or
alternatively, together with the carbon atom to which
they are attached, constitute a cyclohexyl.
Particularly, the compounds which are also preferred

20 are those in which R and R; are similar and represent
hydrogen or a methyl.

According to the present invention, the
preferred compounds of formula (I) are those in which X

7
represents a group RG-N\in which R, represents a group

25 -CR4Rs5CONRgR;.



2-[2- (4-cycl ohexyl pi perazi n-1-yl)ethyl]-2-(3, 4di chl orophenyl)-4-[2-(3,5-dim
et hyl phenyl ) acetyl ] nor phol i ne, (-) isomer * 15 -

2- [ 2- (4-cycl ohexyl pi perazin-1-yl)ethyl]-2-(3, 4di chl or ophenyl ) - §J[.|? 2(0% 5-di c
hl or ophenyl) acetyl]norpholine, (+) isoner ; y

2- [ 2- (4-cycl ohexyl pi peét &2t 1C5§/5F§et‘Ff‘}‘?]PQefngﬁiicﬁP@PBBﬁéﬁyP§f§4tF’E’S[ES 5-bi s

trifl t hyl 20 t hol
ey ﬁ%‘i”&%&#ﬁw < I%pe a%{ihép%gpéép‘%a%s%%fy% m%yﬁezvqg 4-di chi or ophen
4-[2-(3,5 t h t hol
2. 5-(g-ca qﬁﬂ?{*ﬁ Ce %W%%?Bg}g :ﬁh§2é %bon aEom’ to which
et hyl ] -2- ( 4 d| chI orqc%d%éé/é) Stltl.’lSdl et h)yci)hengl gli\cet yI ] mor phol i ne,

ner |

y

(0]

5561 if?v el o )0 Bt e VLGV 29 0Ll g gghory )
3| ](120??%f%ycﬁl%%glp{erﬁ{yi)r?2ﬂ%%lﬂ 124 R, are similar and
y
4-
3,

—_—

-[
) -
[
]
-)
-] 2-
-[ 2-
[ 2-
]e

| pheny laceiWnl- ML Bhelde?e oA -2 :ﬁé&%ﬁ‘l’
(1-car )ggm)yl cycl gﬁexﬁ )ploper azin-1-yl ] et hyl ] 2- (3, 4-di chl or ophenyl) -
5-di net hyl phaayblraceby lkbmhh@rdayent -inveivim, He -
4- (1- car banoyl - 1- net hyl et hyl ) pi perazin-1
yI ]- 2 ( 3phpduabkowbplanpre drieferd;dnl diret MHgzheyt ) fmeinyld nor phol i ne,
oner -
4- (1ON N-di net hyl car banoyl - 1met hyl et hyl ) pi perazin-1-yl]ethyl]-2-(3, 4

i chl orophenyl) - 4- [2 (3,5-diet hylgbﬂﬂzl\)ceﬁ:etyl] nor ptppl ine, (-) isoner ;

- (4- cycl ohexyl pigpegazi |_ret ] 2- Q\B@Qthenyl) 4 [2-(3,5-die
phenyl ) acet yl ] mll){rgN nNJCI? & srre ;720 - ‘

-[4-(1- carbam)ylcyclopropyl)pl'd|n 10 R,
thyl]-2-(3, 4-dichl orophenyl) -4 3, 5di net hyl phenyl )acetyl ] mor phol i ne,
i somer ; -
2- (4- (1- car banoyl - 1- net hyl et hyl ) pf per&ki n- 1yl ] et hyl ] - 2- (3, 4- di chl or ophen
I -4-[2-(3,525 bis(trifluoronethyl)phenyl]acetyl]norpholine, (+) isomer ;
2 3 July 2003 - 2-[2-[4-(1-carbanoyl-1-nethyl ethyl)piperidin-1
yl]ethyl]-2-(3; 47164 &hl or ophenyl ) -4-[2-(3, 5di chl or ophenyl ) acet yl ] nor phol i ne,
(+) isoner ;

CDI\J_I\)

v.—-\_zl—n—|\< —

- R', represents a chlorine atom, a methyl, an ethyl,
an isopropyl or a trifluoromethyl ;
15 - R's represents a cyclopentyl or a cyclohexyl ;
as well as the salts thereof with inorganic or organic
acids, the solvates thereof and/or the hydrates
thereof.
According to the present invention, the

20 preferred compounds are those of formula :



4-
-[

as the salts theR

2-(3,5 10 diis progylphenyl)acety }&dtphaline, (-)
Q? tes therepf and/ior2 t he hyeH
more particularly p ﬁt@ft Acqargliog anot NeC-CH,+¢ ppect s, ;he
present 15 |nvenqlaﬁ rel ateQ__p a procéss € préparln. houndsI'3f

formula (1), the salts thereof, the soly

t her eof ,

(I'1) Ar 20 in which Ar is as defined f
represents hydrogen or an O-protecting

derivative of an acid of formula . R~ H4CO-CHZ ~ ~ (IIIl) R~ 12 3 July
2003 in which RL is as defined for a conmpound of fornula (1), to give a
conmpound of f anégcg ~ R EOCHCHZ ~ NCOCH ~ ~ (IV) "~ R~ 2a)
optionally, en represents a protecting

-[4- (1-carbanoyl - 1-nmet hyl et hyl ) pi peridin-1 5

| ]-2-(3, 4-di chl orophenyl)-4-[12-(3,5
fIuoronethyl)phenyl]acetyl]nnrpholﬁne (+) isoner; -

(1- car banoyl - 1- net hyl et hyl ) pi perazi n- 1yl ] et hyl ] - 2 (3 ASQUI?Q'O@EOphen

are

characterized in that: la) a jpund of fornmula . E-O CH CHZ ~ NH

- R'; represents a chlorine atom, a methyl, an ethyl,

an isopropyl or a trifluoromethyl ;

5 - R'y, and R's each represent a methyl or
alternatively, together with the carbon atom to
which they are attached, constitute a cyclohexyl ;

- R'g and R'5; are similar and represent hydrogen or a
methyl ;

10 as well as the salts thereof with inorganic or organic
acids, the solvates thereof and/or the hydrates
thereof.

According to the present invention, the

preferred compounds are those of formula :

R' R'4 R'5 O/ CH:,'\ CH R'l
™ co\ / N-CH,-CH é N-C- CH,
R'/N 'C ‘C 2'C 2" \CHZ/ ” (Im)

7 )
R

Cl

15 Cl

in which :

- R'; represents a chlorine atom, a methyl, an ethyl,
an isopropyl of a trifluoromethyl ;

-~ R'y and R's each represent a methyl or

20 alternatively, together with the carbon atom to

8L ghconpound of formula (1) and E
gf oup$l is treated with a functional



5 group, it is renmoved by the action of an acid or a base, to give the

al cohol of formula . O~ RlL HOCHzCHz ~ NCOCH ~ ~ (IV, E=H) R 3a) the
al cohol obtained in step 1a) or in step 28) of fornmula (I1V, E=H) is
treated with a conpound 10 of formula . Y-SOz-Cl (V) in which r ents
a nmethyl, phenyl, tolyl or trifluoronethyl group, to give a c&%ﬂﬂ f
formula . O~ R~ Yh$OR- Ohem-@re NG ~ consituRe 1% dvglepeoryhpound of
formula (VI) is reacted with a conpound of formula . X~ H (VII) in which X
is as defined for©o4 @ofg6dRted lformula (1); 13 3 July 2003 5a) and,
optionally, the conpound thus obtained is converted into gne of the salts
thereof with an iRof @R cRor Sryahilel 1o RROWePPESF ¥k cl¥dregsn or a

O- prot ecti ng group, %hks 5 group is chosen from conventional O-protecting
groups that are W8FF™Khown to those skilled in the art, such as, for

Ta Tt {AncEPORA -aBE: DREI FBIER. CHETRE AN FIor Batith T TBAPIS the
acid itself or aéter tivehx one %E theffun tional deriyatives which react
with am nes, F6r9@xanmpFe®8n" anhydride, -a %F@é&ré%ﬁ§aﬁxﬂ£aEﬁﬁcichloride or

an activated @ﬁ%g& such as para-nitrophenyl ester. 15 When the acid of
formula (111) 7 ??'is used, the process is performed in the presence of a

coupling agent used in.pepihgdecEheAbshi¥sefitCindéntion, the
1, 3di cycl ohexyl car bodi 1 m de or

benzotriazol-ﬁyé@gy}éaS&amg@ﬁﬁaéaa&aOLabgépB@nE@Emhgéaﬂ&uqrqghQSDhate_20 in
the presence of a base such as triethylam ne or N, Ndiisopropyl ethylam ne,

in an inerd spfvendrspch' psidi 6pt dcabeihpaeeofokn\N- di net hyl f or mani de, at a
tenperature of between OC and room tenperature. Wien an acid chloride is
used, the reaction IBh&5 chrowiaty cudmpoumdst nert sol vent such as
di chl oronet hane or benzene, in the presence of a base such as
- 2-[2-(4-cyclohexylpiperazin~l-yl)ethyl]l-2-(3,4-
dichlorophenyl)-4-[2-(3,5-dimethylphenyl) -
acetyl]morpholine, (-) isomer ;

15 - 2-[2-(4-cyclohexylpiperazin-1l-yl)ethyl]-2-(3,4-
dichlorophenyl)-4-~-{2-(3,5-dichlorophenyl) -
acetyl]morpholine, (+) isomer ;

- 2-[2-(4-cyclohexylpiperazin-1l-yl)ethyl]-2-(3,4-
dichlorophenyl)-4-[2-[3,5-bis(trifluoromethyl)phenyl]-

20 acetyl]lmorpholine, (+) isomer;

- 2-[2-[4-(1l-carbamoyl-l-methylethyl)piperidin-1-
yvllethyl]-2-(3,4-dichlorophenyl)-4-[{2-(3,5~
dimethylphenyl)acetyl]lmorpholine, (-) isomer ;

- 2-[2~[4-(l-carbamoyl-1l-methylethyl)piperidin-1-

25 yllethyll-2-(3,4-dichlorophenyl)-4-[2-(3,5-~

diethylphenyl)acetyllmorpholine, (-) isomer ;



14 3 July 2003 triethylam ne or N-nethyl norpholine and at a tenperature of
bet ween -60C and room tenperature. The conpound of formula (1V) thus
obtained is optionally deprotected in sté® 2a) according to the 5 nethods
that are known to those skilled in the art. For exanple, when 35 eppggents
a 2-tetrahydropyranyl group, the deprotection is carried out_by acidic
hydr ol ysi s using-hydiléchiloFrebasioy Licy cd dwmienPiRes dd et nek] ¢y hbnol  or
a mxture of these saolvents, or using 10 pyridiniump-tol uenesul phonate in
a sol vent suc%“ééfﬁé@hﬁﬁéPF°8P9§N9éF%§ﬁ%ﬂQ%/QEH%ﬁfﬁgﬁé%ﬁﬁﬁ9WEﬁh§ﬁkTn in a
sol vent such aﬁ neiganol. he rgaﬁtion is.carried out at a tenperature

bet ween room PRABEL ARGREY AAECERECOME Fux (fenpEMifir € of the sol vent. Wen E

(epresents & 15,0epz0pl gup SR (gl onband araum,_ the
exanpl e, agra*#r%%%gftng2§?%gékgﬁlgggghg§¥§§qu zhw%n%xjde, pot assi um

hydr oxi de rn—an rner ol'vent 'such as water, 20

nmet hanol , eth gﬁ%t?ﬁggggﬁfagg%gﬁg%¥ﬁggﬁgggghggsq_gohgga&&,.at a tenperature

of between O fatu the 'solvent. |In step 3a), the

reaction of the,al ol (of oLepgMba1ELYI ofieyl) piipkhaisulinhanderghijor i de of

25 formula (V) 1s carried out in The presence of a base such as

triethylam ney_ Iéiﬁi@hl&%&?ﬁéﬁ?@ﬁOmykzthsLanumme@hympm&hﬂmbﬂorpholine, in
an 15 3 July 2003 inert solvent such as dichl oronet hane, benzene or

tol uene, at aad&tpErdipioDindet Wepnisa@f€rand the reflux tenperature of the
sol vent. The conmpound of formula (VI) thus obtained is 5 reacted in step
4a) with B0 conppui- pf- { brcatlaafiayl 1l -maehydathyohpipecarined-out in an
inert solvent such as N, N-di net hyl formam de, acetonitrile, methylene
chloride, tolwkrethorlj-soptdphndl chheréphenel préséhcé3ob-absence of a base.
When a base is used, it is chosen 10 from organi c bases such as

tri et hyl ani néligghylnhesupk pse et hinerphel HReN- el hyFRBEENG! i ne or from

al kali netal carbonates or bicarbonates such ai gotassiun1carbonate, sodi um

carbonate or ot A i cEr Pht &M Y HAEBABAYE 0 a base, the reaction is
19,0011 o0 o SIS 0SS ol LD epBOUDYof fopmila (VI1) and in the
{emer at Uro 14 TO0CE BIAUCH o 501 o Shes T RaT b TRe Rrbcess: 1b) it i
For mil a (1v, "EEN ke OBt A el T ¢ oxi dized in ordel to prepare
compound of _ >_[2-(4-cyclohexylpiperazin-1-yl)ethyl]-2-(3,4-
dichlorophenyl)-4-[2-(3,5-diethylphenyl) -
acetyl]morpholine, (-) isomer ;

20 - 2-[2-[4-(l-carbamoylcyclopropyl)piperidin-1-
yljethyl]-2-(3,4-dichlorophenyl)-4-[2-(3,5~
dimethylphenyl)acetyl]lmorpholine, (-) isomer ;

- 2-[2-[4-(l-carbamoyl-l-methylethyl)piperazin-1-
yllethyl]-2-(3,4-dichlorophenyl)-4-[2-(3,5-

25 Dbis(trifluoromethyl)phenyl]acetyl]morpholine, (+)

isomer ;



25 formul a: 16 R 3 July 2003 HCCHZ NNCO-CHZ ~ ~ (MI1) ; R 3b) the
conpound of formula (MII1) is reacted wit 1@ conpound of formula (VII) as
defined above, in the presence of an acidy followed by reduction of the 5
internediate imniumsalt fornmed, by nmeans of a reducing agenQ#J@ﬂboagd,

ti Iy, th dth bt ai ' t Lnto. | t
Cher cof w ih dn 4 GOl £ O BrNaY £ ach a0 REES) BILRG2E 0 PR var | ant of
th , t b h f I = i bj ected t
an oxi dat 1 on, oo G508 o ol trehy DR bt ST RERH VAT 13- 308 i dat | on 1 eact i on

is carried ouhfgﬂ#Q%o ﬁ&$ﬁéﬁgggﬁaﬁygg%ﬁ%gP%gfigghagggﬁg yl. sul phoxi de and

15 triethyl am ne, o) as ronet hane and at a tenperature

of between -78026%_r[qanolt-_edm%qwf_-:[]_Hlﬁééh¥i§tﬁ§ff1% én&?ﬁriwound of

formula (M) is reacted with an al dehyde of formu VITT) in the presence

of an aci dssugh jagngaqtizc @cigd.gildh @y dd¥esdy 2P- 60 ¥ept, such as net hanol or
di chl oromet hane, to formin situ an internediate rmne which is reduced

chenmical |y usbAg,(tkafF 1e63dRlethySQ@HHEREY Physhigs] Die sodi um
triacet oxyborohydri de, or reduced catal ytically using hydrogen and a
cat al yst suchisgsmeal;| adi um on-charcoal 25 or Raney~ nickel . 17 3 July

2003 According to another variant of the process . 1c) the nitrogen atom of
a conpound of -f 8rif@ld4€I([L) casbamotydctlesham iyl etrhyN: wigteacd 2 vg- gF oup i n or der
to obtain a conpound of formula . OE-OCH CH NPr (XXXV) 5 in which Ar is
as defined fovlaetbmpouidd (8f 4f-diwiilarophery Ilegrelsent> Srydrogen or an
O-protecting group, and_Pr represents an N-prqtectin% group ; 2c)

optional | 0 mgehSEPréBYé§bﬁﬂ§ aagesddmorphrd igoup| - )i t1S@Ne%enoved by the

action of an acid or a base, in order to obtain an al cohol of forrmula . O
as well as the salts thereof, the solvates thereof

and/or the hydrates thereof, are more particularly
preferred.
According to another of its aspects, the present
15 invention relates to a process for preparing compounds
of formula (I), the salts thereof, the solvates thereof
and/or the hydrates thereof, characterized in that:

la) a compound of formula :
O’A\j
E—O-CH2CH2—-I\/NH an

Ar

20 1in which Ar is as defined for a compound of formula (I)
and E represents hydrogen or an O-protecting group, is
treated with a functional derivative of an acid of

formula :
R

)
HO-CO-CH, —Q ()

R,



HO-CH CHZ -~-~ NNPr (XXXV, E = H) Ar 3c) the alcohol obtained in step 1c)
or in step 2c) of formula (XXXV, E = H) ii treated with a conpound 15 of
formula . Y-S02-Cl (V) in which Y represe s a nmet hyl , phenyl, tolyl or
trifluoronmethyl group, in order to obtain a conpound of fornul 2003

Y- SO, - O CHZCH, . N-Fr. 1) 20 4¢)_the.c ound of formula

reacted with a'to {}h%flﬁ oaﬁnﬁ: .lnqugp\]"ﬂl90136613“960({%%3"1“}1 a\/\/rﬂil‘rih X is
as defined for Qnpoun f a .-Ln_order to obtain a compound of
formula ~N CIL%—?C}Q‘K%)F‘# %&g&ﬁ’%n&% gé’%%")ll%‘hé N-protecting group of the
conmpound of formula (XXXVII) is rermgvetNin order to obtain a conpound of

formula . ~N -CH-CH~ ~ NH_(XXXVI.I1)}] Ar c& t he cdnpowynd ofI\l;orrmIa
(XXXVIT1) is treated 10 BEaPrHAHymces F (aé;’lflyaivgf of arg Acid of formila
Rl is as defrnm&d for a conpound of

. R~ HOCOCHZ ~ ~ (lIl1) R~in whic
fornmula (1); 7c) and, optionally, the conpound thus oBjfained

2a) optionally, when E represents a protecting
5 group, it is removed by the action of an acid or a
base, to give the alcohol of formula :
0™ R,
HO-CH,CH, ‘—}\/ N-CO-CH, (IV,E=H)

Ar R]

3a) the alcohol obtained in step la) or in step
2a) of formula (IV, E = H) is treated with a compound
10 of formula :
Y-S0,-Cl (V)
in which Y represents a methyl, phenyl, tolyl or

trifluoromethyl group, to give a compound of formula :

O/A\j R,
Y-SOz-O-CHZCHz——'\/N-CO-CHZ (VD)

Ar R
15 !

4a) the compound of formula (VI) is reacted with

a compound of formula :
/- N\

X NH  (viD
_/

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



is converted into one of the salts thereof with an 15 inorganic or organic
acid. When Pr represents an N-protecting group this group is chosen from
conventional N-protecting groups that areldell known to those skilled in

the art, such as, for exanple, the tert-butoxycarbonyl, 20 0
benzyl oxycar bonyl, trityl or benzyl group 19 3 July 2003 Fi %é{HyyZ 0tane
conpounds of fornuhaiﬁb %RwaQﬁ?&Pn%liﬁe Fh@eﬁPWEﬁuﬁﬂetBHFaPﬁééln?ﬁe

conmpounds of fornula (1) thus obtalneg are isolated in the formof the free
d

base or in theé$ GG A LaFe, OB cor dFRg £8lESnvBREPSAaWILECRRAI ques. When

t he conpounds .of fornulq%é 3 are, obtajped in the formof the free base, the
salification 'S BPPRYeatnENt with the acid chosen in an organic

solvent. Treatnent o the ree base di ssol ved,, 10, for exanpl e n an et her
such as diethyl ethe% TP B %ﬂuﬁ1%@?5@%ﬁ%ﬁ%n%¥og$ Ehéietone or

in dichl or NG 1Y d d{‘ ﬁo@éﬁ%&{&en%\iéﬁ?ﬁeécé 6&8&9%%5?0 dmﬁ{‘gf}e”

in one of the abo enentlone ., gl rrespon

is 15 |solate@ %%c%g@ ?% q%%%ﬁ%ate Sin TONS, a;gr g gﬁplethéhe

hydr ochl ori de, e hydro rom ydroogen sul phate

di hydrogen phagphai.e. d%%ﬁﬁﬁgfuﬁuﬁﬂﬂﬂHHyﬁﬂé? EJH&I“”$@%2§§ip8§t£ the

oxal ate, the mal'eate, the succinate, the funarat e,
2h2aphthalenquLp@gQ§m§y1é5Eb$ﬁymenesulphonate) t he para toluenesulphonate
t In step la), the functional derivative of the
10 acid (III) which is used is the acid itself or
alternatively one of the functional derivatives which
react with amines, for example an anhydride, a mixed
anhydride, acid chloride or an activated ester, such as
para-nitrophenyl ester.
15 When the acid of formula (IIT) itself is used,
the process is performed in the presence of a coupling
agent used in peptide chemistry, such as 1,3-
dicyclohexylcarbodiimide or benzotriazol-1-
viloxytris(dimethylamino)phosphonium hexafluorophosphate
20 in the presence of a base such as triethylamine or N,N-
diisopropylethylamine, in an inert solvent such as
dichloromethane or N,N-dimethylformamide, at a
temperature of between 0°C and room temperature.
When an acid chloride is used, the reaction is

25 carried out in an inert solvent such as dichloromethane

or benzene, in the presence of a base such as



gluconate, the citrate or the isethionate is prepared. At the end of the
reaction, the conpounds of fornula (1) can be isolated in the form of one
of the 25 salts thereof, for exanple the h§drochloride or the oxalate; in

this case, if necessary, the free base can be prepared by HGUtQ%hw%pﬁkthe
said salt with an 20 3 July 2003 inorganic or organic base, sucC
sodlun1hydroxﬁﬁ?Qﬁhﬁ¥qmﬁQRﬂQﬁnmﬂﬂ%ﬁhvﬁmﬁrﬁho&FRﬁlﬁnﬁﬁﬁélacarbonate or

bi carbonate, such as sodluq%q%ﬁfota55|u carb nate or bicarbonate. 5 The
conpounds of FEHRMATRTUEY 9 VP TR %s%ﬁ sTRYWr BEEREBALRACO- prot ect i ng

Fepr esent SLe%aL?St TG 3% DS et THBH AnboL 1o E, ORORLABGr tFoul arl y
rodi um Pro ¢ SBEESERSTa TRt Thg %%%ih HEOHa beabre e
L A Mt SRR B4 AN o 8B £
example, when E represents a 2-tetrahydropyranyl group,
the deprotection is carried out by acidic hydrolysis
using hydrochloric acid in a solvent such as ether,
methanol or a mixture of these solvents, or using
10 pyridinium p-toluenesulphonate in a solvent such as
methanol, or alternatively using an Amberlyst® resin in
a solvent such as methanol. The reaction is carried out
at a temperature between room temperature and the
reflux temperature of the solvent. When E represents a
15 benzoyl group or a (C1-Cs;)alkylcarbonyl group, the
deprotection is carried out by hydrolysis in alkaline
medium using, for example, an alkali metal hydroxide
such as sodium hydroxide, potassium hydroxide or
lithium hydroxide, in an inerxrt solvent such as water,
20 methanol, ethanol, dioxane or a mixture of these
solvents, at a temperature of between 0°C and the
reflux temperature of the solvent.
In step 3a), the reaction of the alcohol of
formula (IV, E = H) with a sulphonyl chloride of
25 formula (V) is carried out in the presence of a base
such as triethylamine, pyridine, N,N-

diisopropylethylamine or N-methylmorpholine, in an



| al OGPry Pr,-O(CH,),-CCH -NH, (Xl) I Ar gl ~el CHOPr Oi

,-O(CH),-CCH-NH, Pr,-O(CH),-C CH, NH-C-CH Hal | A Ar
(XI11) (XI1) hil§ f1°1 22 O4OPri-o eH, CCH NH- C- CH, - Hal’ ArinI
O- CH ~ C O Pr, O(CH)-~C~NHCH~Ar cw :Pr)3Ju|33ﬁW§o@3<|
O CH~ G OHO( “C~- ~ hHCH A ~=70

Pry- O (CH), mem @.ﬂv% EuppyaSSdg ﬁg@eéhaa% héno%v&\?r = H Pry
ou PrJ E-C>(C§g Eegg, aykgct%mg%rg%ure ofC%%tween -20°C and the
reflux temperature of the solvent.
The compound of formula (VI) thus obtained is
5 reacted in step 4a) with a compound of formula (VII).
The reaction is carried out in an inert solvent such as
N,N-dimethylformamide, acetonitrile, methylene
chloride, toluene or isopropanol and in the presence or
absence of a base. When a base is used, it is chosen
10 from organic bases such as triethylamine, N,N-
diisopropylethylamine or N-methylmorpholine or from
alkali metal carbonates or bicarbonates such as
potassium carbonate, sodium carbonate or sodium
bicarbonate. In the absence of a base, the reaction is
15 carried out using an excess of the compound of formula
(VII) and in the presence of an alkali metal iodide
such as potassium iodide or sodium iodide. The reaction
is carried out at a temperature between room
temperature and 100°C.
20 According to one variant of the process:
1b) it is performed as in step la) and
optionally as in step 2a);
2b) the compound of formula (IV, E = H) thus

obtained is oxidized in order to prepare a compound of

25 formula:



E-O(CH )2-C~ ~ NHCH2 Ar C(Il) : E=H Pry ou Przl In step al of SCHEME
1, the synthesis of a cyanohydrin (XXXX) _ from an al dehyde (XXXI X) is
carried 23 3 July 2003 out according t §®net hods wel | known to those
skilled in the art, such as for exanple that described in O ganjfy 250t heses
. Wley, New York, 19320 Coll(g ~Vvol. 1, p. 338, or by adaptation of this
met hod using the 5 acti din of di um net abi sylphit e ar}g( lr}gt.assi um cyanide in
aqueous solution. In ﬁ-@pCH;,"Fb\e/NyGOdf(@iL aroup of tNHonpound (00 s
protected according to nethodsi known to those—4killed in the art. 10 The
conpound of formula (1X) thus Abtained is treateg.in step cl with a strong
base such as lithiumdiisopropyl am de, potassiumtert-butoxide or sodium

hydri de t i banj whi ch i ted wit I
- (G2 50 prz. 1R WHAERSPEPOYES, BB GLeNPeoa Wataden s Ararci sty
brom hl prine, i d btakn t : X). Th
eaction | s CATFRen GUTPPR anOFnEPt RaRy I 0o S et St e (3 or bxampl ¢

Letrahydr ofurag, gl el byl ceLberof1a? dLTRLliRRy skhanglucars n micdes (f of

exanple 20 N, i PET or mam or an aromati c hydrocarbon (for exanple
t ol uene orgxy . dcberpenabir 620F betwean bi0@ear@ t0G The nitrile
derivati veSOfiéf?tg%%rrﬂ al%&) I's reducegl1 in step di ?g order to obtain the
primary am neré)éuggnéog g, (Xl). This reduction can be carried out by
means of hydrogen, 1n the presence of a catal yst such as Raney nickel, in
et hanol m xed with agueausd, @dtBodalyy?206Beammpbandorthg wbdasneld a
reduci ng agent such as |ithium alum nium hydride, diisobutylalum nium

hydri de, borane édndéFzednintsobuenvfsubk asltsl abeaeofesatd afet r ol eum
ether, xylene or tetrahydrofuran. The 5 reaction is carried out at a

t enper at ure ofndwegawecn GC anda?dC. athdstep el) the conpound of formula (X)
is reacted with a conpound of formula Hal.-COCHZ-]F;laI in which_ Hal
represents0a hal ogerAcqRediR@bty EREoYRRE2BE 26 BREPRECSFR t HE §F&%ence of
a base such as a tertjary am ne_(for_ex le_triethyl am ne,

N- et hyl mor phéR ) r@o?lcb@h?ﬁiﬂg)féﬁmﬁ}ﬁe?wo Ebfa?{a %‘{ﬁes g’ﬁfg&ﬁg &P formul a
(XI'l'). The reaction_is, carrjed out in an.iper I C

chlorinated s vER9RFHT™ exbBRpftY$5°4i %EFSEde%t %gn\é?’%ﬁu@% gy%étlﬁéne or

chloroform A, sthet, (for exampl et pLralydegbupas gesdborany) or an am de

(for exanple of mani enperature of between -70C and
roomtenperature., 1o oxalyl chloride, dimethyl sulphoxide and

15 triethylamine, in a solvent such as dichloromethane and

at a temperature of between -78°C and room temperature.
Next, in step 3b), the compound of formula (VII)

is reacted with an aldehyde of formula (VIII) in the
presence of an acid such as acetic acid, in an inert

20 solvent such as methanol or dichloromethane, to form in
situ an intermediate imine which is reduced chemically
using, for example, sodium cyanoborohydride or sodium
triacetoxyborohydride, or reduced catalytically using

hydrogen and a catalyst such as palladium-on-charcoal

25 or Raney® nickel.



The O-protecting group Prl is renmoved fromthe 20 conpound of formnula
(XI1), in step f1, by acid hydrolysis according to the nethods previously
described. Alternatively, the O protecti né7group Prl is renoved fromthe

conmpound of forrmula (XlI), in step gl, 25 by acid hydrol ysis, agd Mﬁ@%he
conpound (XII1) thus obtained is reacted, in step hl, with a c r‘}’H f

25 3 July 2003 for nul 2°FRASEeS - RRP tREE oM G o OEh& Nt e Sfestr i bed

bove in step gl Th d of formula (XIV) th tained j clized
" the. pr osencis b AC HALEEPHSGr AP BLoBL SPPSHPHS torbgoah ot (ki o

(XV). When it is desired to obtaj.n_a compound of fornula (XV) in.which E
represents a protecsH ﬁ+gﬁpa5?§7p5°g§ggl§€cﬁré’élpaﬁnal%zﬂ(ﬁr &t 4°Erbonat e
(for exanpl e pot i o] r. an al kali netal hydride (for exanple
sodi um hydri de':") @é%ﬂpb%%gsfﬁ%ﬁ %%t-’but oxide, is used in an inert solvent
such as an aromati c hydrocarbon (for exa xyl ene or toluene) or an am de
(for exanple N, N-dinethylfor 'de‘): or pan ether (faqr. exanple
tetrahydrofuran), at a tenpéﬁ’nérnt}r{e Hﬁ‘%‘w&e@nﬁ- 308 VY5 the refl ux
tenperature of the solvent (step il). en it is desired to obtain a
conmpound ofs forrmula (XV) in which E re;ﬁ“’esents hydr ogen, a base such as an
al kali metal hydroxide (for exanple sodi um hydroxide or potassium

hydr oxi de) i s imsediiigh &xcort e %J‘eﬁl%u@%sawo@@@u@ﬁoﬁfi fAogmydRvent such
as an al kanol %or exanpl e 2-pragpanol) or an anm de (for exanple

N, Ndi et hy! f or{@eni de ) e o6 qRtd JREldIoehede 3| Yot StastangecHperRt ure of

bet ween roomtenperature and the reflux tenperature of the solvent (step
j1). 25 OptiofEd ¥* LG G Aol SENT i S MR ch E represents an

O-protecting group Prl .is _prepared in 26,3 July 2003 step k1 according to
met hods known to thoég)sﬁ'rpl e ailﬁyi’hévhaeﬁ%lrnepsﬁgespe%? ot %&ﬁ&gﬁ?ga
conpound qf, f a (xXV) I seht s, an.0-protecting
5 group, gtg)t a?%ggbéCEMisngewv%g&%%%?{eei S rleoﬁcéej%%f’ﬂaég%%dﬁﬁt?on is

carried out by,gRang oh ALCUCIRG AN SHCLIASL [d4 NEdimal 4 ni um hydri de,
di i sobut yl al um ni um hydri de, sodi um bggohydride, borane in THF, in an inert

sol vent such as tetrahydrofuran, dié&hyN ether, 1,2 10 di met hoxyet hane or
toluene at a tenperature pf en|roony kenper difyhe refl ux
tenperature of the sol ver}lg’ d%f??@xp C %gnpouﬁ%xg&’ or rﬁjl a (Il) is thus
obtained. In particular, when in the conpound of fornmula (XV) E represents
a benzoyl group, a mxture of 15 a conpound of formula (Il1) in which E = H

d of d of_f I [1) i ich = b l, i bt.ai ned duri
fhe redicti on. These’brpBtnabeabeloeBSPaPed ABcaraPng Yo Tordbrishal -
techni ques, {9t exprpLenby. clioupt oar aphy. 120 Ths somaunds, ofconmul a

(1r1) are commercral Ty avarl o6r "are préparéed accor
methods. 15 of formula :
Y-S0;-Cl (V)

in which Y represents a methyl, phenyl, tolyl or

trifluoromethyl group, in order to obtain a compound of

formula :

0™
Y-50,-0-CH,CH, ——,\/ N-Pr (XXXVI)
20 Ar

4c) the compound of formula (XXXVI) is reacted

with a compound of formula:



Thus, for exanple, the conmpounds of fornula (I111) are prepared according to
SCHEME 3 bel ow. 27 R~ ~R-a 3 i / Br (Xvl) 3 July 2003 SCHEME 3 R~ \ R~

b3 R~\ R~/ -~ ~/ CNCOH (XVII) (XVIII?BC 3R \ R~ d 3 R ~R~1/ ~
CO-R CH,OH (XI X) ; R = CH3, CH~CH3 (XX) f 3R\ R J89%§83
(XXI'')y a3 R \ R1 -=---~1  Z=d, CH380~- '%

CH COOH (I1l) Steps a3 and b3 of S avHre vﬂnrled out 5 according to

the methods described in J. Am Chem\_Sof., 1941, 53, 3280-3282. In step
c3, an ester of fornmula (XIX) is prepared fron1an acid of formula (XVII1I)

according. to B NAS-knewns 9 t Bosenall kbedal Bkl ol Gl est ef) (X1 %)

thus obtained is reduced in step d3 to the al cohol of formil

according to nef hodsekneywotathosecskbbled be themantk. .

"\ O
X N -CH,CH N-P (XXXVII)
~r,L i, -rr
L_/—f\/
Ar
5 5c) the N-protecting group of the compound of

formula (XXXVII) is removed in order to obtain a

1 //\\\] (XXXVIID)
X N -CH,CH, NH
Ar

6c) the compound of formula (XXXVIII) is treated

compound of formula

10 with a functiocnal derivative of an acid of formula
R
1

HO-CO-CH; n
R,
in which R, is as defined for a compound of formula (I);
7¢) and, optionally, the compound thus obtained
is converted into one of the salts thereof with an
15 inorganic or organic acid.

When Pr represents an N-protecting group, this
group is chosen from conventional N-protecting groups
that are well known to those skilled in the art, such
as, for example, the tert-butoxycarbonyl,

20 Dbenzyloxycarbonyl, trityl or benzyl group.



Steps e3 and f3 are carried out according to the nethods described in J.
Med. Chem, 1973, 16, 684-6B7. 28 3 July 2003 The phenyl acetonitrile
derivatives of formula (XXl 1) thus obtaidéd are hydrol ysed i nto conpounds

of fornmula (I11) according to the nethods described in J. 31968,
33, 4288 or in EP-A-0 714 891. 5 The brono derivatives of fornﬁﬁhF?QVI) are
known or are prepareﬂlacééydlﬁbet§0m@@MﬁdﬁHQﬁxﬁP¥ﬂHﬂ?zﬁ?krﬁﬁﬁp¥@%%9|bed in
J. Og. Chem, 1971, 36(1ly, 193-196 in J. AmM Chem Soc., 1941, 63,
3280- 3282. Theo cBRPoLRNSNER ORORHE ab(cvprl)eq n which X | 10 represents a

group RZ-N in which R2 represents a 1-C6) al k r (C1C6 cl oal kyl are
comerically avallabT%eoFOEP@uﬁgépSfe oF, Pleé Qﬁﬁqé;ﬁf%uc% as

t hose described in J. m 1957, .22, 713 .or J 199 35,
15 2688- 2696. l#%afé%ﬁpbﬂnalé‘eo OF gy Rl HPEVERFS PARS c?rif >%r+e eersT’}ec?ﬁI% % gr oup

RZ-
[ SOHEME B DRI 0 265338%35%14%%%“§0pvenﬁwnﬁ6 Secrlifg£pared according

When the compounds of formula (I) are obtained
in the form of the free base, the salification is
carried out by treatment with the acid chosen in an
organic solvent. Treatment of the free base, dissolved,

10 for example, in an ether such as diethyl ether or in an
alcohol such as 2-propanol or in acetone or in
dichloromethane, or in ethyl acetate, with a solution
of the acid chosen in one of the abovementioned
solvents, gives the corresponding salt which is

15 isolated according to conventional techniques.

Thus, for example, the hydrochloride, the
hydrobromide, the sulphate, the hydrogen sulphate, the
dihydrogen phosphate, the methanesulphonate, the methyl
sulphate, the oxalate, the maleate, the succinate, the

20 fumarate, the 2-naphthalenesulphonate, the
benzenesulphonate, the para-toluenesulphonate, the
gluconate, the citrate or the isethionate is prepared.

At the end of the reaction, the compounds of
formula (I) can be isolated in the form of one of the

25 salts thereof, for example the hydrochloride or the
oxalate; in this case, if necessary, the free base can

be prepared by neutralizing the said salt with an



/ NHI O(XXIll) 3 July 200 RIE R\ as | N~NCNa4 R-Rs\ N~N COH It-
R(XXV) 4 s 5 c4 ~R~ (XXVI) e4 (VII):@g:R~:H RA Rs (XXVIITI) g4 (VIl) f4
Il \' N~N CONR6R7 In step a4 of SCHEME 4, %npound 1l is reacted with a
ketone of formula (XXII1), in the presence of 2-hydroxyisobutygg@JéQQ;L

) - 615.

according to the nethod described in Eur. J.. Med. em, 1990, 7

The nitrite deMFEAVE G FFIAREE (BFRH THTR ?%x?%ilaﬁ‘ Pygrﬂxi el

OOVIT) RRs 1000030184 e dY Aoy sgd 1k 51 ePnbéaoeoialng Lo pet hods
bicarbonate, such as sodium or potassium carbonate or
bicarbonate.

5 The compounds of formula (II) in which E
represents hydrogen or an O-protecting group are
prepared according to SCHEMES 1 and 2 below in which Px;
and Pr,; represent an O-protecting group as defined above
for E, more particularly Pr; represents an O-protecting

10 group which is hydrolysable in an acidic medium, Pr;
represents a O-protecting group which is hydrolysable

in a basic medium.



30 3 July 2003 known to those skilled in the art, to give an acid
derivative of fornmula (XXV). The acid ( is reacted in step c4 with an
am ne of fornmula (XXVI) according to the <onventional 5 nethods of pepti de
coupling, to give the derivative (XXVI11). Alternatively, in séqﬁwpﬁ %%he
nitrite derivative of formula (XXIV) is_hydro] ysed according t e Q wn
nmet hods, to give the carboxam de deﬂ\ﬁﬁﬁ%ﬁﬁl of forrmula (XXVII), which is
optionally deprotected in step e4, according to the conventional nethods,
to give conpound (VIl) in which R = R~ =H 1In step f4, by reacting the
conmpound of forrmula (XXVII), in therfggénce of a strong base, 15
respectively, with a (Cl-C3)al kyl halife, erxxugressively with two
(C1-C3)al kyl halides, or with a dihali{de of fornula Hal -R6-R~-Hal,
according to the conventional al kylation nethods, a conpound of fornula
(XXVI11) is prepared in which, respectigyely, R6 20 represents a ( C1-C3 )
al kyl and R~ = H or RE and R~ each i phdépendently represent a ( C1-C3 )

al kyl , or R6 and R~ , together with The nitrogen atomto which they are
attached, constitute a heterocycl egolfgcponpeedxf XXVI 11) thus obtained is
2S deprotected in step g4, according f{to the known nethods, to give the

expected conpound (VI1). 31 Ar
lhl
Pr,-O-CH-CN
(IX)
Ar
l cl
O-Pr,

PryO-(CH)-C-CN - (X)
Ar

lﬂ
5

?-Pr,
Prz-O-(CH:)2~(|3-CH2~NH2 (XI)

AT
gl l l el
(I)H 0-Pr, o)
i
Prz-O-(CHz)z-lC—CHZ-NHZ Prz-O-(CHz)z-(IZ-CHZ-NH-C-CHZ-HaI
Ar Ar

(XIID) (XII)
h | BE:




3 July 2003 The conpounds of fornmula (VI1) in which X represents a group -i
H CRaRSCONR6R~ are prepared according to SCHEME 5 below. 5 SCHEME 5 ~T ab
CN2 HROe5 (MIl) : R- and/or R~ ~ HN% b5/ / R& CNR4 ~' Hz Rs Rs (~)
Ods () cE HNNRI NR-R~- R4 NHZ Rs ORs O (M) : R~ = R~ = SJIB, ng ab
of SCHEME 5, the reaction of conpound 2, ©H the | esence of a &t n%é se
such as sodi um 10 hydride or sodju i de i ivel a |inear
(C1-C9)al kyl halide, or with a dtl)rh'arq—?(gp& %51‘:'(¥idlo?r'rml'a'%lﬁg'l(ifa )FT):(MI in which m
= 2 to 5 and Hal represents a halogen atogg in an inert solvent such as

N, N- di et hyl f ormam de or dichl oronet hane pnd at a 15 tenperature of between

0C and room tenperature, acc al kyl ati on net hods,
gi ves the conpound of formulajf XXI X) in which, resp?lcti vely,

- CH (,:40 O/ CH C¢O
| l
Pf:'o'(CHz)z'IC\ — NH HO-(CH:)Q-?

"

Ar i Ar

[XV:E:PrJ l'l (xv:E-n)

|
Pry-O-(CH)C _NH

Ar 2

[ xv:E=Pr,]

5 SCHEME 2

~CH 490

O
| [XV ‘E=H, Pr,|ou Prg
E-O-(CH,),-C NH
1w,
Ar

lez

CH,
o~ T CH,
| | [(II) :E=H, Pr, ou Przj
E-O-(CH,),-C NH
> cn”

Ar

In step al of SCHEME 1, the synthesis of a

cyanohydrin (XXXX) from an aldehyde (XXXIX) is carried



32 3 July 2003 R~ and R5 each represent a linear (Cl-Cs ) al kyl or,
together with the carbon atomto which t are attached, constitute a
(C3-C6)cycloal kyl. The nitrite derivativ XXI X) thus obtained is 5
hydrol ysed in step b5 according to the methods known to those Llﬂyl '0 din

the art, to glvethec boxam de t |
tretpyrldlnedPlﬁgaHSiﬁﬁwﬁbéﬁhfgﬁ: VSﬁéfg %%%%%etgp£%8§§ta %% suc paES
pl ati num oxi accordin t convent

conmpound of fg (VI I 2: ﬁ/\/rfoﬁ eﬁ%‘aelélﬁlag%ag % %d EﬁSQkéﬁﬁgFat i on
reaction, acc anve d ly, of
the conpound ftg’%rsru ( ey'f orﬁ%vg\/\nlzddﬂg‘; ir\@'ﬁij‘%c‘t ?;éﬁ(?]ﬁ 5912{7%13%50%/ °
convent i onal %at§5 '8rh8$“%§a5%dé¥bn(Hftgﬁi§QH99Hﬂglﬁ ) thBus obt ai ned

gi ves a conpotind of 'f ormulFa I'n which and/ or R~ ~ The conpounds

of formilas(VhLLibh Wh chalfeRaseilad o %W&aﬁﬂﬂeal so be
obt ai ned according to 20 SCHEME 6 bel ow. 33 5 SCHEME 6 / N a6 O OEt 3

in agueous solution.

In step bl, the hydroxyl group of the compound
(XXXX) is protected according to methods known to those
skilled in the art.

10 The compound of formula (IX) thus obtained is
treated in step cl with a strong base such as lithium
diisopropylamide, potassium tert-butoxide or sodium
hydride to give a carbanion which is reacted with a
compound of formula Hal- (CH,).-0-Pr;, in which Hal

15 represents a halogen, preferably bromine or chlorine,
in order to obtain the compound of formula (X). The
reaction is carried out in an inert solvent such as an
ether (for example tetrahydrofuran, diethyl ether or
1,2~dimethoxyethane) or an amide (for example

20 N,N-dimethylformamide) or an aromatic hydrocarbon (for
example toluene or xylene) at a temperature of between
-70°C and +60°C.

The nitrile derivative of formula (X) is reduced
in step dl in order to obtain the primary amine of

25 formula (XI). This reduction can be carried out by
means of hydrogen, in the presence of a catalyst such

as Raney® nickel, in ethanol mixed with aqueous



/ _d6 Nc6 (V1) ~ HNRBR~ (XXVI) R ~6R~ 4 ROs (Xxxlv) NR4 OH Rs 3 July
2003 (XXXI'1) b6 NROH 4 Rs O (XXXI'l1) Irbftep a6 of SCHEME 6, reaction of
conmpound 3 with a suitable organolithium’™r organomagnesi um derivative such

aﬁl foa exanple, methyllithium ethylnmagnesi um chlori de, prOpyéwﬁﬂQﬁﬁa¢]d
1

Gosori bed 1 n EBRG0S Et B e R AE Jag B bR b ) - T aa g

Jul'y 2003 Theﬂ%k?w 20 B hand Wﬁ/%ﬂ%ea' Qﬁdlé dﬁés%gﬂabﬁfuﬁtﬁf%?%émo an

acid of formu ) accord to the net ed in vetica

Chimca Acta, pd94de 28 Ak, 243% s%l%cacé&r( W'ddﬁuééer%&:k%qe' n step c6

with an anmine of formula (XXVi) according to the conventional nethods of

peptide coupl phBgrol eusl é@h@QWM@n@(M et XaRoE k2xXI Mo i s deprotect ed
in step d6, according to the known nmethods, to give the expected 10

conmpound (¥ 1yeaConpAuUnE Sakgipuepared by rt@@éxrega&té%fiks@mmocw(te with
benzyl bromi de, in the presence of a base, according to the conventional

al kyl ati on meghgdsoec.

In step el, the compound of formula (XI) is
reacted with a compound of formula Hal-CO-CH;-Hal in
which Hal represents a halogen, preferably chlorine or

10 bromine, in the presence of a base such as a tertiary
amine (for example triethylamine, N-methylmorpholine or
pyridine) in order to obtain the compound of formula
(XITI). The reaction is carried out in an inert solvent
such as a chlorinated solvent (for example

15 dichloromethane, dichloroethane or chloroform), an
ether (for example tetrahydrofuran or dioxane) or an
amide (for example N,N-dimethylformamide) at a
temperature of between -70°C and room temperature.

The O-protecting group Pr; is removed from the

20 compound of formula (XII), in step fl1l, by acid
hydrolysis according to the methods previously
described.

Alternatively, the O-protecting group Pr; is
removed from the compound of formula (XI), in step gl,

25 by acid hydrolysis, and then the compound (XIII) thus

obtained is reacted, in step hl, with a compound of



During any one of the steps for preparing 15 conpounds of formula (1) or
the i nternedi ate conpounds of formnul a (Ileg (rrr)y or (M1), it may be
necessary and/or desirable to protect th 2eactive or sensitive functional

groups, such as the am ne, hydroxyl or carboxyl groups present gn 03of
t he nol ecul es 20 involved. This praqtection may be carried out %I PW?B/

conventional pFRFTREE AR lGiSlpdie—&gdh ass e de&s D iHPER ot ect i ve
Groups in Organic CEE%;S ry, J.F.W MQm e, ed. Plenum Press, 1973, in
Protective G G&FET* giaﬂyvce ShtHER 2 T. W Geene et P.GM Witts, Ed. 25
John Wley and sons, . 1991 or in Pr ting G , [Kocienski.P.J.., 1994,
Georg Thiene Verl ag. T’%‘ﬁecf’ér\?(?\?é’lf@%t fff?é: e@%g Bup rr‘r‘ﬁjyn%% t3rried
out at a 35 3 July 2003 subseqguent appsopriate stage.usin t hods
known to the FH’S“sléZé% Illne&%en%tr%%eéqr € acg%l %1%% ¥ ortl no d%sz%%téltt’lﬁeél est of

the rel evagt ugLegulsy. The GOTONAS, ofyf O Rl (IV): d 1hd, epaat igrer i cal |y

pure formor inrace rmareé novel "and formpart o € 1 nvention.

compounds of £eeauLAa Liholinthioah do-henresenns hydhonsn arsprelesred. The

conpounds of fornu are prepared 1n 10 step la) of the process

according to ghgrbp¥eRtihgngrbhe @egpoungssel shiehmikaaaVelikali metal
enantionerically pure formor in racemc formare novel and form part of

the inventioncafbenae8PQERESs ekbmblemMbot aE¥iundice iyceRaied dn akb step 3a) of
t he process according to the invention. The conpounds of formula (VIII) in

enant i omeri cakliyapirmetal nhodrider dcem exbopheamediawe hyatrd degr ropart of
the invention. The conpounds of fornula (VIII) are prepared in 20 step 2b)
of the vatDanpovésshempteresbuaosofiéi ngst usele innventiner.t solvent

such as an aromatic hydrocarbon (for example xylene or
toluene) or an amide (for example
N,N-dimethylformamide) or an ether (for example
tetrahydrofuran), at a temperature of between -30°C and

15 the reflux temperature of the solvent (step il). When
it is desired to obtain a compound of formula (XV) in
which E represents hydrogen, a base such as an alkali
metal hydroxide (for example sodium hydroxide or
potassium hydroxide) is used in a concentrated agqueous

20 solution in a solvent such as an alkanol (for example
2-propanol) or an amide (for example N, N-
dimethylformamide) or a mixture of these solvents at a
temperature of between room temperature and the reflux
temperature of the solvent (step jl).

25 Optionally, a compound of formula (XV) in which

E represents an O-protecting group Pr; is prepared in



The resolution of the racem c m xtures of the conpounds of fornula (I)
maekes it possible to isolate the enantiomgss. 25 It is however preferable
to carry out the resolution of the racemic mxtures fromthe conmpound of

formula (Il . E = H which is useful for the 36 3 July 2003 %E&aéu on
of a conmpound qf : t ! om,apyjnLe g ‘conpound
whi ch is usef Sﬁe%gﬁnhgﬁége%lar%t%n’ﬁéotfrﬁ%aéégir%%%dggf E?%re%}u%gg? ). l?lt r

particular, thedesql ution is carried out of 5 the racemc mxture of the
conpound of: OH Pr2-O-(CH,),-~-CHZ-NHZ (XIl1l) I Ar Wien the resolution of

the racemates is carfghedcey QN dMesduhes Tedi ateororpeands sbrheigul a
(XI11) or 10 (1) (E=H), ity be carried out according to known net hods

by formation qkyva sal twniichh poRtdGAden BEthwer sdiiSor O exgaptecwihl () -
or (-)-tartaric acid or (+)- or (-)-10-canphorsul phonic acid. The

di ast er eoi SoMgEBLR, € obltan neepaciad iy cvsoHENmal , 15s neédedsd sutheas
crystallization or chromatography and then, after releasing the base) the
optically pureednantbangss care iehl autedy Terconpbundseddc frog naden€!) above
al so conprise those in which one or nore hydrogen or carbon atons 20 have
been repl acedsuchhashéithiadi edetmiive ums divisha)de ordiskaotph by 131 whimien
carbon-14. Such | abel |l ed conpounds are useful in research studies, of

met abol i sm or hpfir pAar naedkReboesohyidy iieoc IRarage et asih dieptleert

| i gands. 25 The conpounds according to the inventiqon underwent biochem cal
tests. solvent such as tetrahydrofuran, diethyl ether, 1,2-

10 dimethoxyethane or toluene at a temperature of between
room temperature and the reflux temperature of the
solvent. The expected compound of formula (II) is thus
obtained. In particular, when in the compound of
formula (XV) E represents a benzoyl group, a mixture of

15 a compound of formula (II) in which E = H and of a
compound of formula (II) in which E = benzoyl is
obtained during the reduction. These compounds are
separated according to conventional techniques, for
example by chromatography.

20 The compounds of formula (III) are commercially
available or are prepared according to known methods.

Thus, for example, the compounds of formula

(ITI) are prepared according to SCHEME 3 below.



37 3 July 2003 The affinity of the conpounds for the tachykinin receptors
was evaluated in vitro by nmeans of severah-biochem cal tests using radio
ligands: 1 ) The binding of [ 12SI ] BH SP ( substance P 5 |abelled with
i odi ne- 125 using the Bolton-Hunter reagent) to the NK1 receptog; &f(ggpan
| ynphobl ast cells (D. G Payan et al., gdygMgmynol ., 1984, 133, E(f )

2 ) The binding pf [ ] Hi s-NKA %P hunan cl oned receptors expressed
by CHO cells (Y. 'Tq g'et ak. . 1N\et m, 1892, 5%, . 3)
The binding of [ 12 Hi sfmeEhe' ) o the_NK3 recept r at

cerebral cortex, o #fnea pig cerebral \coptex and of gerbi
cortex as well as to|the human NK; cl oned]receptors expressed Py CHO 15
cells (Buell et al., BFEBS Letters, 1992, ZR9, 90-95). The test soug
carried out accordiggvbo X. Enonds- Al t %k gb (Eur. J. Pharnmacof., 1993,
250, 403 413; Life Sci 1995) 56, PL 2F%Y The conpounds aeWRi ng to
the invention 20 strongly inhibit the binding of substance P to the NK1
receptors of human I MP | ynphob) ast cells. The |nh|b|t|on const ant K| for

[
[

t he human Iynphopgasﬂz\- ocept Qrs i R,Q
i nhi bition constznt s Ki phe h n NK2

(oned 12 ept or N of t he

order of 10-8M and the Bi t i O conat an f or “tire—man ) ¢l oned
CO.R CH,OH CH,-Z
(XIX): R = CH,, -CH,CH (XX) (XXI): Z = Cl, CH;S0,-0-
[ . —
e
CH,CN CH,COOH
(XXII) a1

Steps a3 and b3 of SCHEME 3 are carried out
5 according to the methods described in J. Am. Chem.
Soc., 1941, 63, 3280-3282.

In step c3, an ester of formula (XIX) is
prepared from an acid of formula (XVIII) according to
methods known to those skilled in the art.

10 The ester (XIX) thus obtained is reduced in step
d3 to the alcohol of formula (XX) according to methods
known to those skilled in the art.

Steps e3 and f3 are carried out according to the

methods described in J. Med. Chem., 1973, 16, 684-687.



receptors are greater than 10-'M 38 3 July 2003 The conpounds of formula
(1) are powerful and selective antagoni stgsgof substance P for the human NK1
receptors. Thus, the conmpounds of fornula %I) were also 5 evaluated in vivo
on animal nodels. In guinea pig striatum the |ocal applicatio 3
agoni st whi ch is speeifd GOy e N £ LLEP L S: vE P vEXaBR! 8ok ég

Met (QOz) i ] substance P, | creéges t he réﬁgase 0 l%cety?cho ing. I's rel ease

i's inhibited Q%Déﬁ)0%ﬂuéﬂbﬂﬂﬁfﬁgﬁ”éféﬁﬁﬁéréﬁwgéﬁSiﬁééiQBm?BuEBE genpounds
according to the present invention. This test” was adapted fromthe nethod

descri bed by Reorgh@isnhernt jeta dordihg Nedrgeh et stéds 4896ribagd 2843- 2548.

These results show that the conpounds of 15 fornula (I) are active orally,

that they crogs the .blopesr.hr aigsdaryi erazgel dhain tieyaapercapgbl e of

bl ocking the action specific to thé NKL receptors in the central nervous
system Thg conpoundshef biemaulderike nirfee el fmined.d N(320I ¥ heré elshowh
bronchoconstriction in guinea pigs, according to the nethod described by X
Enonds- Al t et oal areEprepeard] eworaldiofy Rirarkrenol opthd®93su@blas 403- 413.
The conpounds of fornmula (1) adm nistered intravenously strongly antagonize
t he broncho 25heoerstiescribrd aduded g .i ftheavenddy ladd i Bt r at I D16,

septide to guinea pigs under these experinental conditions.
or in J. Am. Chem. Soc., 1941, 63, 3280-3282.

The compounds of formula (VII) in which X

|
represents a group R,—N—
10 D g P kK,

in which R; represents a (C:-Cglalkyl or a (C:-
Ce¢)cycloalkyl are commerically available or are prepared
according to known methods such as those described in
J. Org. Chem. 1957, 22, 713 or J. Med. Chem., 1992, 35,
15 2688-2696.
The compounds of formula (VII) in which X

represents a group

/
R.-N in which R, represents a group —CRJ%CONRJ%.
2 N 2

are prepared according to SCHEME 4 below:

20




39 3 July 2003 The in vivo pharmacol ogical activity of the conpounds of
formula (1) was al so evaluated in the nod of hypotension in dogs,
according to the nethod described by X nds-Alt et al., Eur. J.

Pharmacol ., 5 1993, 250, 403-413. The conpounds of formula “M%ﬂﬁ?iﬂo%‘ ered
intravenously strongly inhibit the hygg#@ﬁiﬁog i nduced by intravernous
admnistration of [Sar9, Mt (02)11]sub nce i n anaest heti zed dogs under
t hese experinental conditions. 10 These results show that the conpounds of
formula (1) block the action specifig,to the NKL receptors in the

peri pheral nervous system The conmpoyindgXodIl) he present invention are, in
particul ar, ac I g 5

R of ph ceuticz Q tions, whose
toxicity is copp ith {heir Rgse d% ned al prdduct3. The conpounds
of formula (1)Nabd be NHed -at—dai+y=—dog ’;f fromO0.01 t e 00 ny per

R

kilo of body weight of the mammal tmgbe treated, prefe aily 20
doses of fromO.1 to ng/ kg. I n human bei ngs, the dose c ef erabl y
range fromO0.1 to 4000 ng per day, nore particul y from 045 td 1000 ny
depending on the age of the individual to be eat ed OQX5§Q)type of
treatnment: prophylactic or curative. 28 Fg heir use asinedicinal

products, the conpounds of formula (1) e generally admjni stered in dosage
units. The said dosage units are pr rably 40 3 July 20@3 formulated in
phar maceuti cal coppmsi tens i~ which the active principl# TS mxed with one
or nore pharnmace exdY¥ pi ents. Thus, according tg.another of its

aspects, the 5 p e inﬂgg;; rq@@ to phg ;-utlppf\b?npositions
cont ai ni ng, as acti™e pri ncl ei?z: h%iund of la (1) of one of the
pharmaceutical ly acceptabl e sah{ , “Rol vat es andi« ydr Nhep&6INH] n t he
phar maceut i cal conpo§' i¥Ons of ‘the 18 present invention for or

subl i ngual , inhal ed, subcutaneous,\in scul ar, XYHvenou®,s tRansder mal,
| ocal or rectal administration, the 7princi pl es can/be adm ni stered
inunit forms of adm nistration, ™ xelkwxRvepnventiona)/pharngceuti cal
supports, to 15 aninmals and to human behngs. The appropriate unit¢4forns of
adm ni stration conprise oral-route forng such as tabfets, gel gapsules,
powder s, granul es and oral sol uti- ¥si ons, sublinguall and bucca
adm ni stration forns, aerosols, igtration 20 f6VHE; R rRanik,
subcut aneous, intranuscul ar, intrayef , 5 asATONRRnt r aocul ar

adm nistration fornms and rectal adm nistration f . Wen a solid
conposition is prepared in the formof tablets Ry d&l €33MIBs, a nixture
of pharmaceutical 25 excipients which can be conpgsed of diluents such as,
for exanple, lactose, mcrocrystalline cellulose, |s}yarch, dicalcium
phosphat e, binders such as, for 41 —

(VII)

5 In step a4 of SCHEME 4, compound 1 is reacted
with a ketone of formula (XXIII), in the presence of
2-hydroxyisobutyronitrile, according to the method
described in Eur. J. Med. Chem., 1950, 25, 609-615.

The nitrile derivative of formula (XXIV) thus

10 obtained is hydrolysed in step b4 according to methods



3 July 2003 exanpl e, polyvinylpyrrolidone, hydroxypropyl methyl cellul ose,
crunbl i ng agents such as crosslinked polygbnylpyrrolidone, crosslinked
car boxynet hyl cel | ul ose, flow agents such as silica or 5 talc, and

| ubricants such as magnesium stearate, stearic acid, glyceryl éghg%k@@ate

or sodiun1stegg%gw%&ggﬁéﬁﬁéﬁi§kfgggg 19 Eﬁgaﬁ%gtoggzsgv%ra%?%ﬁgkg oni Zed

active princi gents  or surfac S’'such~as so | auryl

sul phat e, polx§£{¥3g53¢g)é¥ {?Qﬁ%fQEYX§§§ can be added to the fornul ation.

The tabl ets can be prepared by various techniques: direct tabletting, dry

granulation, vet gramflations potyyreld rdfcdbe 1ablets gmyybennaked or

sugar-coated (for exanple with sucrose) or coated with various pol yners or

ot her suitabl emBierdflfrmhe t gbtet 5 £8fohayvegachl 8a8, cdalanedonnl
sust ai ned rel ease by preparing polynmer matrices or by 20 using specific

filmng polymeholie Felpainisid esowsini ke, sebtgove hend, dandvaeaed with
filmor otherw se, so as to have flash, sustained or delayed activity (for
exanpl e via anxevrers)c form. They can contain not only a solid fornul ation
25 fornul ated as above for the tablets, but also liquid or sem-solid
formul ati ons. 42 3Altleyn2003eAypr éparstdmm4 n the fotmibé a syrup or
elixir can contain the active principle together with a sweetener,
preferably a cairdviagifeeeisieatarda | (X3E\hy | markisare by drapyd patadehoas
antiseptic agent, as 5 well as a flavouring agent and a suitable colorant.
The wat er - di s58€Es KBCEPBRIECSSor t§r SV Sharraht@ T dacleriYoelvei ncipl e

as a mxture with dispersants, wetting agents or suspending agents, such as
pol yvi nyl ﬂ@rr@!fi _éBﬁ@,u &s (%élvlné_s \)bihtlﬁg%\R;e'setoéﬁ?e‘r%n Lﬁ)gd{]?ﬁﬂ?g/%?f?t% hrethcer s.
T Eotal 2L aLSLLRlLoNe e STRde oL SUBRASLLN LSS LN o pr g o
or polyethyl eng g ¥68! $v11) in which R = R, = H
In step f4, by reacting the compound of
formula (XXVII), in the presence of a strong base,
15 respectively, with a (C;-Ci)alkyl halide, or
successively with two (Ci1-Ci)alkyl halides, or with a
dihalide of formula Hal-Rs-Rs-Hal, according to the
conventional alkylation methods, a compound of
formula (XXVIII) is prepared in which, respectively, Rs
20 represents a (C;-Ciy)alkyl and R; = H, or Rg and R; each
independently represent a (C;-Cs)alkyl, or Rg and R,,
together with the nitrogen atom to which they are
attached, constitute a heterocycle.
The compound (XXVIII) thus obtained is

25 deprotected in step g4, according to the known methods,

to give the expected compound (VII).



15 Aqueous suspensions, isotonic saline solutions or sterile, injectable
sol utions which contain pharnmacol ogi cal |y Eonpatible di spersants and/ or
sol ubili zi ng agents, for exanple propylene gl ycol, are used for parenteral
i ntranasal or |ntraocular 20 administration. Thus, in order tog &

suc

aqueous sol ution whi ﬁﬂ@gcégd P&£§¥e?99§3y1n h71:19c:§105(ven

for exanple, an alcoh suc as ethano such ‘as polyethylene

gl ycol or proq@ pggsa 25 hydrophlllc surfactant such as

pol ysor bate 80 I d a egt ily
solution for iH?éé@%égé arﬁaﬁnlnl |%%§ ?ﬁ%8r8£§83E§u$§H§g53gag??§e
principle can be dissolved with a trlglyceride or a glycerol ester. Creans,
oi ntnments, gels, eye drops and sprays can be used for |ocal adm nistration.
5 Patches in nultilam nar or reservoir formin which the active principle
can be in a coholic solution, and sprays;@an He used for transder nal

adm ni stration. An aerosol containing, for exanple) sorbitan 10 triol eate
or oleic acid as well as trichlorofluoro nethane, dichlorofluoronethane,
dlchlorotetrafluor et hane, freon sulgtitutes or any otqer biologically

conpati bl e prop gas 45 usedpforpdm nibstrati o y~ynhal ation; a
system cont ai ni t he actiiepsingi pl ¢| 15—arone—er nbined with an
exci pient, in po form can als used. =
R
NH,
2 5
~ (XXIX) O
ds (XXX)
l c5
H H
N &5 N
B e
R4 NR6R7 R4 NH2
R R
5 0 5 o)
(VII) : R, and/orR, #H (XXXTI) (VI): R;=R,=H

In step a5 of SCHEME 5, the reaction of compound

2, in the presence of a strong base such as sodium

10 hydride or sodium amide, with, respectively, a linear
(C1-Cy)alkyl halide, or with a dihalide of
formula Hal(CH;)p-Hal in which m = 2 to 5 and Hal
represents a halogen atom, in an inert solvent such as
N,N-dimethylformamide or dichloromethane and at a

15 temperature of between 0°C and room temperature,
according to the conventional alkylation methods, gives

the compound of formula (XXIX) in which, respectively,



The active principle can also be in the formof a conplex with a

cycl odextrin, for exanple a-, (3- or y-cyegbodextrin or

2- hydr oxypropyl - (3-cycl odextrin. 20 The active principle can al so be
formulated in the formof mcrocapsul es or m crospheres, OptiQ?@M&&Owhth
one or ”Dre_SWEﬁQﬁkﬁfﬁreééﬁ'&@ﬁ%%séﬂﬂ“&lﬂfﬁééﬁshﬂL@gﬁaﬁﬁbﬁagg, Of 75 "Whi ch
are useful in the case of chronic treatnents, it is 25 poSsible to use

i npl ants. Thesgrgarhde wiepared tarbba Leem eb amiehl tneyspanrsion or in the
formof a suspension of mcrospheres in an isotonic nedium 44 1 n each
dosage fornul aafdadched preseat i that byadosesc Snicslagadyappropri atel y adj ust ed
5 type of admnistration 3 July 2003 snit, the active principle of in the
amounts suited to theHe mgiener b, deathadbsagéXWDK) thuacobtdingdt dst he
dosage and the envisaged, for exanple tablets, gel capsules and the Ilike,
sachets, arfpouhadsolpgapsiranstemebbi keccordingpse shehmehabds dosage unit
contains fromO0.1 to 1000 ng of active principle, preferably fromO0.5 to
2S0 ng, which treddwae Hel eddim ntisee2etl, 1teogivei hbe gaghpxamideough

t hese doses are exanpl es of average situations, there naz be special cases
i n which hi ghslersvatones deses. HrEEpprbpyi atle, Sk ShehtBespy¥rafinef orm
part of the invention. According to the usual 15 practice, the dosage which
i s appropriat €W ddchysEiqesitated deter M adr 5eRFe 9bcRof258¢8F8ing to the

node of adm nistration, and the a wei ght _and response of the sajd
patient. AccoFﬁFﬁgaFoR&ﬁ&ﬁﬂﬁm(ﬁx$§%' ?éhﬁ@%n?h%op %eﬁ?nﬁﬁthQEﬁhion

relates tq the e of the conpaunds_ of r ol o] on . 1 he
phar maceut(:iiocame;ﬁlgéigépitgblgé‘vglat sc,omspoql%/gac?e@a%dé%‘%l%ygj\r]g% )es:L h@%le(c) , Rf or

t he preparatiggdok7n§dﬁcinal products intended for treating any pathol ogy
in which substance’'P and/or the 25 human NK1 receptors are invol ved.

According to another 1gf ckbp @sPeGh%y 118 Y M ridedMr-dsiqates to the
use of the conpounds of -
the conventional methods described previously, of the
compound of formula (XXX), followed by reduction, by
15 means of conventional catalytic hydrogenation, of the
compound (XXXI) thus obtained gives a compound of
formula (VII) in which Rg and/or Ry # H.

The compounds of formula (VII) in which X

represent a group
-CH~CR,R.CONR,R, can also be obtained according to
]

20
SCHEME 6 below.



45 formula (1) , or one of the pharmaceuti 3 July200 call y acceptable
salts. solvates and/or hydrates thereof fgr the preparation of medicinal
products intende d for treating Pathol ogies of the respiratory, gastroin
testinal, urinary, imune or cardiovascular s ystemand of the gapboes
nervous system as well as for ai P ngopfegaigne, inflammations, nausea and
vomtin g, and skin diseases. For exanp e and in a non- Ilnltlng manner
t he conpounds of forrmula (I) are useful: 10 - as analgesics) in particular
in the treatnent of traumatic pain_such as post-operative pain: neuralgiaf
t he brachial plexus; chronic pain iti i ed by
osteoarthritis, rheumatoi d arth or psoriatic arthr neur opat hi c
pain suc h as Post15 herpetic petrggi a, trigem nal neu , segnenta
or intercostal neural gia) fibrjonmyal gia causal gi a, peri[pheral neuropat hy,
di abetic neuro at P hy, neuropathies induced by a chegpthera PY.
Al DS-r el at ed neur opat hi es, I Py f at e neural gia 20 or
gl ossopharyngeal neural giaj the illuse+y—ﬁarﬁﬁaf anput eps; various forns
of headache such as chronic cute mgrai ne) tenpokopandi bul ar pain, m
axl'llary sinus pain, facial ndquralgismor odontalgia; [a. p In experienced
bY cancer sufferers; pain of ral origin; 25 g@B ?fstlnal pain;

i ntensi ve sporting

pai n caused bY conpression @f a rve, pai n caused
activity; dysmenorrhoea; nenstjual pain; pain ca R;
(XXXII)
b6

(XXXIV) (XXXII)

5 In step a6 of SCHEME 6, reaction of compound 3
with a suitable organolithium or organomagnesium
derivative such as, for example, methyllithium,
ethylmagnesium chloride, propylmagnesium chloride or
pentane-l,S—di(magnesium chloride), according to the

10 methods described in EP-A-0 625 509, gives the alcohol

of formula (XXXIT).



used by 46 3 July 2003 neningitis or arachnoiditis; nuscul oskel etal pain;
pain in the | ower back caused by a spina%4stenosis, a prol apsed disc or
sciatica; pain experienced by angina sufférers; pain caused by an

ankyl osi ng spondylitis; 5 pain associated with gout; pain assqug&ggogjth
burns, cicatrization_or urigin I S; | i i ;
anti-inflammatory a&&ﬁsﬁq?ﬂhggrfggﬁﬁgﬁn?%ggt?gg%gﬁgaiﬁ%lgﬁ%%ﬁﬂﬁiéfh
asthma, influenza, chronic_bronchi LisSc(i rti fr,0 1] thronic 10
bronchitis anﬂt%RIig(%%?%n?% 5 %?ré%t?égaﬁg néﬁggy% ngggﬁ?f#Jﬁﬁughing,

al l ergies, branchos o] okl $himidammior y odizseases of
t he gastrointgé i$E§E§€L§€%$£?§%gg§gngfgggﬁgﬁﬁ'ghéygggge, ul cerative
colitis, panc§§aE§}i§2 gagstritis, intestinal 15 inflammation, disorders
caused by non=st eroi é% antiinflamatory agents, inflammatory and secretory
effects cagsed by bagieri@lqi pegtionsisfeeaexadapia ssuwpedcbwi€hostri di um
difficile; inflammatory skin di seases, for exanple herpes and eczenm;
inflammatory bl gddess 26, dhseasesxsufhaasoedshit td ahe convenitiensd,
ophthal mi ¢ inflammti ons such as conjunctivitis and vitreoretinopathy;
dental infl arp@tiems Stichepsigengbublisgandopgivedoptppiugd -(XXXIMHe
treatnent of allergic diseases, in 25 particular of the skin, such as
urticaria, contact desmpdunds(XEEDPI cidedaprotestafddinesperatéry di seases
such as rhinitis; 47 3 July 2003 - in the treatnent of diseases, of the
central nervoiscoydinm té ntparknewn arepsgdRosES FHVE 45°sENPEGHR eni a,
mani a and denentia; cognitive disorders such as Al zhei ner's di sease,

anxi ety, 10 DSorepetredl 6&VHEhentia, diabetic neuropathies; depression

Par ki nson' s di sease; drug dependency; sub tgnce abgse' égﬂsEiousness
di sorders, sl eeping GIRRAUMRA 3 1F JOT TRTESDFPY hE®2rF&adi S5 P hyt hm  nood

di sorders and, epi] epsy; Down. ndr ome; _Hunkingt Qn, s .C :
stress-relatéé“?@ﬁﬁﬁé%q%edW%%?3%?%?yﬂggfgﬁéééhe%§tF@g ?%%%gg? 28ch as

Pick's disease or Creutzfel dt-J I i oJL S0 assecinatedagu.th
pani ¢, phobi ?ﬁestﬁ%ﬁﬁfé%nqnt?ﬁ%ggrg%?ﬁ%ﬁglggéanégg?ggtions of the

permeability of the &Jﬁf}f%bé@i LDars %h@uéﬁéﬁslﬁofn%féﬁgﬁiﬁéy and
aut oi nmmune processes of e central nervous system for exanple during

Al DS-rel afed d fEGLI QNS £ - £ SSm@ AUBE] €of et R¥aphtaprledbaiepasmpduadagent ; -
in the treatnment of acute or delayed and 20 antici pated nausea and

vomi ting, forgexadmhe Hauser, aoryvondti ((PIIndutedmby Heugscesshrds the
agents used in chenotherapy in the case of cancer; by radiation therapy
during irradigtd @y dedhmbhorex mrotéet abdeneeatchivheorr 88NARREVES cancer
or carcinoidosis; by 25 ingestion of poison; by toxins caused by metabolic
or infectiousuticdraterls cumipsis gach ras i she opmpredubBar 8%YngTa bacteri al
or viral gastrointestinal infection; 48 3 July 2003_during pregnancy;
during vestimﬁnhoxﬂbdﬁﬂam§sﬂmﬁﬁ%ﬁﬁt@%y%mys?ékgggs?o%@FPhﬁ or Meniere's
di sease; in postoperative diseases;, the nausea and,vgn&&'ngsggguced by

di al ysi s 20 bByvsrloscag HHeR it O 1L gb? rBint B8t FRLF 2

conventional protecting groups, such as those described
in Protective Groups in Organic Chemistry, J.F.W.
McOmie, ed. Plenum Press, 1973, in Protective Groups in
Organic Synthesis, T.W. Greene et P.G.M. Wutts, Ed.

25 John Wiley and sons, 1991 or in Protecting Groups,
Kocienski P.J., 1994, Georg Thieme Verlag. The removal

of the protecting groups may be carried out at a



[

5 obstructions; in reduced gastrointestinal motility; in visceral pain

caused by nyocardial infarction or peritogitis; in mgraine, in altitude

si ckness; by ingestion of opiate anal gesics such as norphine; in

gast ro- oesophageal reflux; in acidic indigestion or 10 overcongggéfédyé of
to

food or drink,s |tk gasdAd CafStGbtYa Pl E‘éébébﬂé%ngr AW GHekBHld@N kn

heartburn, for exanple epi'sodi'c or nocturnal heartburn or heartburn induced
by a nmeal and dyspapsiéiskiiled hent £gat la@et affl ¢h3eases abtit herkat

gastrointestinal systemsuch as irritable bowel syndrone, gastric and

duodenal ul cerghe qaspphpgeaie WERESanti ab186€8e . hypersecretions, |ynphonas,
gastritis, gastro-oesophageal reflux, faecal incontinence and

Hi rschsprung' s di seaggie Zdbmpdunddient restmeld 0Ivskin di seases such as
psoriasis, pruritus and burns, in particular sunburn; - in the treatnent of
di seases o0f5 t lemegaridirerasall lar mysd efosucdr atn hypeemeéosfonm &he masell ar
aspects of mgraine, oedenmm, thronbosis) 25 angina pectoris, vascular
spasns, circuleatorfprii seasetalsedinyenvasoi | ati on, Raynaud's di sease,
fibrosis, collagen diseases and at heroscl erosis; 49 3 July 2003 - in the
treatnent of small-c8he composasserof vrazasila aholr ;irevlebeRlEt unours;
adenocar ci nomas of the urogenital sphere;_in adjuvant treatnent to prevent
net ast ases; 5repdempalrisn MFPIRs SaR PERIGrERI nul tipl e sclerosis or
anyotrophic lateral sclerosis; - . in the treatnent of diseases of, the imune
syst em associ at ed mﬁ?ﬁesGBﬂPQ§§ﬁ§nQ§}£9ﬁ %n'%¥?<ﬁf%rﬂ¥?3ﬁﬁﬁ$dﬁ% of the
i mmune cel |l s, for x?ngle #Q rheumatoid arthritis soriasis,, Crohn's
Plpls &R&

di sease, di’ab&fEE, PEPEET S0 R FEEHTBhS B 't Jtrf‘é‘?&%jr%fht ation; -
in the treatnent of .StE?HEQEEQEd%%STJr%uﬁ%rHkﬁﬂ'%51p0|'aki“ria;’ 15 - in
| or

the treatment of histiocytic reticulosis, instance in |ynphatic
tissues; - as.Ab,ANBHE¥LBEANG RYSR! form or in racemic form are novel

and form part of the invention.
The compounds of formula (VI) are prepared in
15 step 3a) of the process according to the invention.

The compounds of formula (VIII) in
enantiomerically pure form or in racemic form are novel
and form part of the invention.

The compounds of formula (VIII) are prepared in

20 step 2b) of the variant of the process according to the
invention.

The resolution of the racemic mixtures of the
compounds of formula (I) makes it possible to isolate
the enantiomers.

25 It is however preferable to carry out the
resolution of the racemic mixtures from the compound of

formula (II : E = H) which is useful for the



- in the treatnent of enphysema; Reiter's disease; haenorrhoids; 20 - in
the treatment of ocular disorders such as;glaucoma, ocul ar hypertension,
nmyosi s and excessive |achrymal secretion; - in the treatnment or prevention
of an epileptic fit, cranial traums, spinal cord trauma, cerebrgjly 2503

' schaeni c | esiong caused By LGt Mud (GCk Aimore! pf 09 8O S July: 2003
- in the treatne of "di'sorders of heart rate and cardiac rhythm in

part i cul ar | NB3¢ca6aa51,0900 bbrpA 0 ShigSRite ddidiend eRLERNL sof
sensitive skin an or reventing or conbating irritation of the skin or
mucous nembr aﬂgéfug?‘@%u%e %&&é{?&%‘@si@n ard tawipound dhefsrealaent of
neurol ogi cal skin disorders Such as |ichens, prurigo, pruriginous

toxi dermi a an@zg?ve&ﬁ BRI 20f, ROl Q@A ILtIdgifE dérriéd owe ofeat ment
of ulcers and of all diseases caused by Helicobacter pylori or a

urease- poskt i ¥ge0kabeReaakii ke ukeClod ithiy conpourhe df eat ment of di seases

caused by angi ogenesis or in which angiogenesis is a synptom 15 - in the
treatment of ocul ar and/or pal bebral algia and/or ocular or pal bebral
dysest hesi a; OH

Prz-O-(CHz)Z-élj-CHz-NH2 (XIII)
Ar
When the resolution of the racemates is carried
out on the intermediate compounds of formula (XIII) or
10 (ITI) (E = H), it may be carried out according to known
methods by formation of a salt with optically active
acids, for example with (+)- or (-)-tartaric acid or
(+)- or (-)-10-camphorsulphonic acid. The
diastereoisomers are then separated by conventional
15 methods such as crystallization or chromatography and
then, after releasing the base, the optically pure

enantiomers are obtained.

The compounds of formula (I) above also comprise

those in which one or more hydrogen or carbon atoms

20 have been replaced with their radioactive isotope, for
example tritium or carbon-14. Such labelled compounds
are useful in research studies, of metabolism or of
pharmacokinetics, in biochemical tests as receptor
ligands.

25 The compounds according to the invention

underwent biochemical tests.



- as an antiperspirant. The present invention also includes a nmethod for
treating the said conplaints at the dosesshndi cated 20 above. The
pharmaceutical conpositions according to the present invention can also
contain other active products that are useful for treating thc?g

di sorders indicated apg afﬁgﬁlF?agglghgreeﬁggﬁhbth % the af

agents, antihistamnes, anti-inffanmatory agents, anti-enetic agent S and

ChenDtherapy agenL s t0ﬂ35@a§ JULYu4Pa3 Iﬂevﬁkaoﬂbn&e@&%p%ﬁa@évé?éﬁm

Exanpl es illustrate the invention w thout howevef limting it

fol I owi ng abbrgvd & éRisa Br €c88dusingheaBigpan taha@s and in the Exanples: 5
DVF: di net hyl f or mam de DVSO  di nmet hyl sul phoxi e DCM di chl or onet hane THF:

t et rahydr of uran hydr oohlmid coBidiesg Sat pi?ar edpaokpt ileapetah@ehydr ochl oric
acid in ether BOP: benzotriazol -1-yl oxytris(di net hyl am no) phosphoni um

hexaf | uor oghosisd ¥l ¢ [wi tirel ddge D2 Bt uSIhgr ehm BelpenatiuheexS b. p. .
boiling point silica H 60H silica gel sold by Merck (Darnmstad). The proton
nucl ear magnetreagersonant eti{d WINVR)ecsjpesirss @ff ehureoor Hedpladb 286t Mzl 1l s
DMSO- d6, using the 20 DMSO-ds peak as reference. The chemi cal shifts 8 are
indicated in pdriG FEavar lét onl (pph) . Ifhenal gnal 88ébsgdBved3dhe-8xPbPessed as
follows: s: singlet; se: broad singlet; triplet; qgd: quartet; m

unresol ved conpl ex; @&): The thigidmg o Pﬁé HARA ©NVEa Toafthmarp NK:

2-[2-(Benzoyl o et hyl 2-(3, 4-di chloro henyl hol i ne, 0
(pgepgratfox ff%%qgflégqgéﬁgs eipresse yCI)IO c llsI &aiels Ter

10 et al., J. Neurochem., 1992, 59, 740-745).
3) The binding of ['?°I] His [MePhe’] NKp to the
NK; receptors of rat cerebral cortex, of guinea pig
cerebral cortex and of gerbil cerebral cortex as well
as to the human NK; cloned receptors expressed by CHO
15 cells (Buell et al., FEBS Letters, 1992, 299, 90-95).
The tests were carried out according to X.
Emonds-Alt et al., (Eur. J. Pharmacol., 1993, 250, 403-
413; Life Sci., 1995, 56, PL 27-32).
The compounds according to the invention
20 strongly inhibit the binding of substance P to the NK;
receptors of human IMS lymphoblast cells. The
inhibition constant Ki for the human lymphoblast cell
receptors is of the order of 107
The inhibition constants Ki for the human NK;
25 cloned receptors are of the order of 10°®M and the
inhibition constants Ki for the human NK3 cloned

receptors are greater than 10 'M.



52 3 July 2003 dichl orophenyl)-2-(2-hydroxyet hyl ) norpholine, (-) isoner
(preparation 1.2). Preparation 1.1 : (II)3 E=/\VCO ; A =~\ ClL C
Preparation 1.2 : (Il) : E=H; Ar = %I Cl A

2- (3, 4-di chl or ophenyl ) - 2- hydroxyacetonltrl le. 5 A mxture of 7%\&%%003

3, 4-di chl or obenzal de%,c%ﬁp&g& I\@lzsggg,mb@aSQQ) margf ggg,teerfbl

stirring overnight a e reaction mxture 1S cool #Z%ol ution
of 52 g of K Sopdded e d e K. s left
of 92,9 O, KU Tuol0 ool e} SoRdatsalny s cap ke LR, |

m xture is extyactadMth ether, the organic phase washed with water, dried
over NaZS09 and the sol vent evaporat ed off under vacuum 76 g of the
expect ed product aremtsal ek WMhEduIPBIEt FbSmuSed (85 wbrkSal1d8 B)

2- (3, 4-di chl or ophenyl ) -2-(tetrahydropyran-2 yl oxy) acetonl trile. A solution
of 76 g of & heveqrpawd iebtainedd naiheapresediag step and 0.25 g of

p-t ol uenesul phoni ¢ aci d nonohydrate in 300 M of DCMis cooled to 0OC, a 20
solution of 39 g of 3ndgthiimedr @idHgusriartim, Sthel 1eda DAbp5iaddedndogpw se
and the mxture is left stirring while the tenperature is allowed to rise
to RT. The reaat agoniisxt whe dis isasimtMiid fosatlve afied MNP sol ufdon,
with water, the organic phase dri ed over 53 3 July 2003 Na2S09 and the
sol vent evapoeaﬁ@@l@ndélarVacMam 038" § ssbsthacexFoctiot nsestctthe e obt ai ned
after crystallization at OC from pentane, mp.= 61C. C

4- (Benzoyl oxy¥ye2epge4ofi eﬁe@wéﬁwraeﬂ( it rgplease is inhibited by

hydr opyran- 2-yl oxy) but aneni tri.l e. of a 2Mspolution of lithium
di i sopr opyPanPgeli ﬁrTF-Ftirépéé‘élt@éﬂlqacG} a@@émagts‘iﬂ%hqrbrp%ft@ GPRROYRES

conpound obtained i.n the pr. cedi n step in HF |s added dr opw se
and the m xtuPE°PE31R9| &Pt € PFl rl”i’eﬁ’gdnp eﬁ d’ﬁﬁl on of 25.4
g of 2-bronpe e se at -60C
and the m xt U%QXF gﬁe%?gstltirq% %%t eie;gkl?e ?Denpesgture |s dtorise

to RT. The reﬁg ﬁn %Xtﬂéﬁrbéh‘éﬂﬁg%%ﬁ atl@@5uncge;r VAU 5 4 ghe 25 residue

extracted wt i he organi ¢ phasée washéd-wi'th water, with a buffer
solution pH = 4, d“fﬁ&@e@é’%eé@t@%sﬁm EHQtSQh\ée'&bm%‘é%&@fsafo%d under vacuum

The residue is chronmatographed on silica, eluting wth the tol uene/ AcCEt
(100/5 ; vbv)foinhlde(IB4ageOhicthee orally, that they cross the
blood-brain barrier and that they are capable of
blocking the action specific to the NK; receptors in the
central nervous system.
The compounds of formula (I) were evaluated in
20 the test of bronchoconstriction in guinea pigs,
according to the method described by X. Emonds-Alt
et al., European Journal of Pharmacology, 1993, 250,
403-413. The compounds of formula (I) administered
intravenously strongly antagonize the broncho-
25 constriction induced by intravenous administration of

septide to guinea pigs under these experimental

conditions.



20 expected product are obtained, which product is used as it is. D)

4- (Henzoyl oxy) - 2- (3, 4- drchlorophenyl) 2(te4rahydropyran- 2-yl oxy) butyl am ne.
A m xture of 34 g of the conpound obtalned in 25 the preceding step, 10 g
of Raney nickel in 400 mM of EtOH and 40 ml of a concentrated ggyﬁ
aqueous ammoni a i s hygyogenatas, %hﬂmé@&l%1@é@§@@%h€y op4 003

pressure. The catalyst is filtered off dthe filtrate 1s concentrated
under vacuum cBa@deRisdE ifordmken Up) ivadedPse evhiasted WhtBnether, the
organi ¢ phase washed with a saturated NaCl solution, dried over Na~S09 5
and the sol vefodevapd afesd dardeion acuuegd head €St diegi SocChhenakegeaphed on
Hsilica, eluting wwth the gradient of of the DCM MeOH m xture from (100/1
viv) to (20Q@e3crived) byl&.g Bxoridme-epest edll pr cElwet Ar ePhbrmased, , whi ch
product is used as it is. 10 E)
4- (Benzoyl éxy923( 3240di diti3eddphermtly -dimmhumdhuty| sormelaydrpchl oride. A
saturated solution of HCl gas in ether is added at RT, to pH =1, to a
sol uti on of 1ad@10ﬁstbeedoap&mm&aﬂﬂuﬁhﬁuﬁﬁnvngﬁyrﬁnhihﬁmgtheep in 50 m of
15 MeCH and the mixture is left stirring for 1 hour at RT. The reaction
mxture is cohyentﬁasednundémcﬁébQMleqﬂ§Wﬁ§ﬁQﬁu?dmﬂaﬂﬁEﬁﬁﬁxpmxmﬁ t he
precipitate formeg drained and washed with ether. 3.4 g of the expected
product are otbﬁai'-’ned“l%ﬁt%?r) rb%‘#]?%t:aPFFth iBnappsRLtIesigEshSogs ongey -
200- 204C. F) 4 éBenzo on $3 i,chl or ophenyl’) - 2hydr oxybut yl ami ne, (-)
i somer. A sol GREBR 8¥ 861§e§t6 F?§ 2 EER I’f()carrphorsulphonrc acid in 660 n

f 2- | heat,ed_25_und | ut f 78 g of th
Compobnd BBt ai ned ?a*f?ﬂ%epréé‘aﬁrﬁ %P Rk FPB HIBEAR n 660 m of

2- propanol i sgadded. i E%? B??gkethe5§c§%gﬂl %2003 ;Rorti Qi ang the mxture is

| ef t strrrrng overnig enpe Pature to return Yo RT. The
crystals for”PQcéﬁ@oPéZ%H g% th¥lﬁhgrg@sgggV@hgh %SQ%Qpanol, then with

ether and they are dri er - vacuum 115 g 5 he canphor sul ponic acid

salt are obtained. Thes S@értpémSoafatﬂedpréséﬁerxabahthéeda&léoml%ooo n of
2-propanol and 100 g of the canphorsul phonic acid salt are obtained after

stirring overgagticwlaRT, adlt &8l pginvepbesgodnghdimeaguefichhe crystal s
formed. The salt 10 thus obtained is again recrystallized from 3000 m of
Et OH 100 End Snmp it idres caviphoe stubphonty asi dosphtible whitai naeiaft er
drai ning, washing and drying of the crystals forned. 20 ab = -17.3 (c =1
MeOH). 30 g ofse &s segdicinsl apfedwetlsare taken up in a 15 100 Na~C03
solution, extracted with AcOEt, the organi c phase washed with water to
neutral pH, dried ovie eTHEERtR 2het aalvknt (B apoe e cganf Peunaed vacuum

17.72 g of the expected prod C are obtarned after dryi ng un er vacuuntat
60C, mp. - PR Eax @foIl( 1 %R0 B9 eyr kifo"s

N- (2 Ol or oacetyl ) 4 henzoyl o) - 2 (3, "o L 83 oPBemAL )3 gosy am e

20 doses of from 0.1 to 50 mg/kg. In human beings, the
dose can preferably range from 0.1 to 4000 mg per day,
more particularly from 0.5 to 1000 mg depending on the
age of the individual to be treated or the type of
treatment: prophylactic or curative.

25 For their use as medicinal products, the
compounds of formula (I) are generally administered in

dosage units. The said dosage units are preferably



A solution of 11.76 g of the conpound obtained in the preceding step and
3.33 g of triethylamne in 150 ml of DCM,is cooled to OC, a solution of
3.75 g 25 of chloroacetyl chloride is addd&d dropwi se and the 56 3 July

2003 mixture is left stirring for 5 mnutes. The reaction m Xtu§&, bfo3
concentrated under vacyum the residue extracted.. 'itoh Aci%zt hltdfﬁjé[’gani C
phase washed WP¥RUhAEEH) 18 PRAATBGERS! C6ol Y BTPHH L With & Saturated 5

NaCl solution, dried over.NazSQg and the.sol vent ted of f under
vacuum 14 g BfttHE B&'bES{Lgaep& dfieres & ostg} 5%%ec?%?‘?og@cr ystal lization
e "% b TSR RO BB RHES AR, 107 Lo ooy ot 173 one
(-) isoner. A soluti f : e i i h ecedi ng
step in 400 mM of Tl—@gf‘g c%gféﬁgfgg- %§C?ﬁ§ggl%'fg%§?q%?t ;é?si'%éudn%%'e?:tr%ut oxi de

are added in 2 SLogEe; ROLE 28naR1LRESTK! Bhrniadeidi el T i ng for 20

m nutes 15 at e reaction mxture iS concentrated under vacuumin

the cold statg,mthe; feshdueogrhiached Wit BoAGOR ortikr igigani< phase washed
with a buffer solution at pH =2, wth water, with a saturated NaC

sol ution, driggno¥endNezS4raadat he)sekvene efapbreatodehrafdcautdarallly vacuum
11.87 g of the expected product are obtained after crystallization fromthe
et her iso/ peni@agpPaplerealsp. sollddes3a0d/20 aPdrates) thereaf .. MeOH). 1)
2-[2- (Benzoyl oxy) et hyl | - 2- (3, 4di chl or ophenyl ) nor phol i ne, (-) isomner
(preparation 1.1) Y hdubyaP0d8eantical compositions of the
2- (3, 4-di chl orophenyl ) - 2-(2- hydroxyet hyl ) norpholine, (-) .isomer
(prepar ation gré3entd jsrmskemtbqnof0199§agf ofubBéngsdgourdtddted ned in the
preceding step in 100 m of THF is added, at RT and 5 drgpwi ,Z&e taa”ZSO m
of a 1M sol utsWecwtanrerase FRCIMPIERYLEReniPRECNERLYHSe TS AMELETUnder
reflux for 3 hours. 120 ml of boili ng oH arg thenta(_\zlldedrqrn%%\glse and t he
refluxing is k¥t Mied $or2 3071 Hat 8572 ThE r e EFI 8fi “h'Kt e 1 s Fe60l ed on an
| ce bath, 50 of qf, 3,40 YSroelh of) Cugl e o3RkUb Ol s addatsand the
mixed with conventional pharmaceutical supports, to
15 animals and to human beings. The appropriate unit forms
of administration comprise oral-route forms such as
tablets, gel capsules, powders, granules and oral
solutions or suspensions, sublingual and buccal
administration forms, aerosols, topical administration
20 forms, implants, subcutaneous, intramuscular,
intravenous, intranasal or intraocular administration
forms and rectal administration forms.
When a solid composition is prepared in the form
of tablets or gel capsules, a mixture of pharmaceutical
25 excipients which can be composed of diluents such as,

for example, lactose, microcrystalline cellulose,

starch, dicalcium phosphate, binders such as, for



is left stirring overnight at RT. The reaction m xture is concentrated
under vacuum the residue taken up in a 0 NazC03 solution, extracted with
AcCEt, the organi c phase washed with water, dried over Na~S04 and the 15
sol vent evaporated off under vacuum The residue is chronmat ogmappdoesn H

silica gel, eluting with the gradient.qf fhe M;?j ] 2 fir-om (100/ 3
v/iv) to (100/8XamRAs.) .PqW%%Qg{%ﬁﬁ8%ﬁ§gn%f ehgggdgr egm%tﬁgleast pol ar
. conpound of preparation 1..1 .20 = ) L boskarmre20 aD = -17 (c =
0.5 ; MeOH). C-e%tlflrgl?ﬁ)es't %Wll%n%o%%ﬂég %Fggr éga?g!toisgnll. 2, m=5.3g, in

oil form 20 al = -2 = - Me TION 2.1
3 5.Di chl oroﬁ?ﬁﬁﬁ%&téﬁrﬁ%&é"%' (%?’?Smgﬁé?m. 58 3 July 2003 A)
3, 5- D el or obenzyl, shl arfieor £ 50Lu! [ 21001 ad2nfs0 s0bn! bisomill ichl ani de in 20

m of chl or of< opw se at RT to a solution of 14.5 g of

3, 5-di chl qr Ob%&f%{)g@#%iﬂ%éﬂi@aété%’u& 9f shbaesfammsardrihen the nmixture

i s heated at ours and is Left stirring overnight at RT. The

mxture is coneentrated yindefyyaspum aidehbngtef otrheocédipecisegapydduct are
obt ai ned, whi'ch product 1s used as it is. 10 B)

3, 5- Di chl or ophenyl AGet oni t4dded o sehatinbarohiged grohopordssionhzefani de in
50 M of water is added to a solution of 16 g of the conpound obtained in
the precedi ngystep igrbiplef EtOH and the mixture is heated under reflux
for 15 4 hours. The m xture is concentrated under vacuum the.residue is
taken up in water, evdttaictedagents e@hetur fRGLBREANPECPhESeSPS WAshed with
wat er, dried over Na2S09 and the solvent is _evaporated off \é{gder vacuum
The resi due ilswhrbratimhaphed@hy $PEPRFa80ePht PHSO%PF‘ﬁ‘rzé h&®?

hept ane/t ol uene (50/50 ; v/v) mixture and then with toluene. 7 g of the
expect ed prodidtedirte gt Uikt tP product is used as it is. O

3, 5-Di chl orophenyl acetic acid. A solution of in 10 mM of water
is 25 added to a solijig dipR¥ess Far }{’%epﬁ%%%ﬁgﬁgbgb?grg s

alned in the preceding

step in 50 m,of Band Lhen, thg MLt vhg, | Srhegtaduradennl elbux for 5

granulation, hot-melt.

15 The tablets may be naked or sugar-coated (for
example with sucrose) or coated with various polymers
or other suitable materials.

The tablets can have a flash, delayed or
sustained release by preparing polymer matrices or by

20 wusing specific filming polymers.

The gel capsules can be soft or hard, and coated
with film or otherwise, so as to have flash, sustained
or delayed activity (for example via an enteric form).

They can contain not only a solid formulation

25 formulated as above for the tablets, but also liquid or

semi-solid formulations.



59 3 July 2003 is concentrated under vacuum the residue is taken up in
wat er, the aqueous phase is washed with etber, the aqueous phase is
acidified to pH =1 by addition of concentrated HC1 and the m xture is |eft

stirring 5 overnight at RT. The crystallized product forned i 539@@
washed with water an j vagu a C~¢7 .0 -
product are obtai nedfjA(rjnéfp‘.%gé-iy%gggﬁlgsSgEePEEg%R&Fl &Sgrélﬂigne@% .

3, 5-Di et hyl ph L C: Aacy ), o = .

3, 5-Di et hyl br g@n%%gﬁ%%l_ﬁiﬁ?x%ﬁ#%%gf p?%nglgyéﬁgg%{ef E‘Su-l |hetahyl ani |l i ne,

160 nm of acetdfediCdtbr 100r8tepindyCcanegnbrated Hel slect@dyd on, 30 nl of
water and 100 mM of EtOH'is cooled to -5C, a solution of 6.6 g of sodium

nitrite in 25 ydt10f1 y@tSeh Saﬁddﬁﬂoﬁfzmﬁ%éseﬁ_ndst he tAiseptie aydreft as
stirring for 30 mnutes at RT. The reaction mxture is poured over 170 mi
of 50~ H3POz cpoledid & O avher20gnagédt eahd hebliiskblel Bgllogian? .hours at
0C and then for 48 hours at RT. The reaction m xture is extracted with

et her, the organi c pmase watshediidpdr sdlbbe , powddara &N dadhudesutran, wth
wat er, dried over NazS04 and the sol vent evaporated of f under vacuum The
residue is 25 chrtanat ogreapedi on srincipbel asedunirnguwet Wichcl ohexane. 18 ¢
of the expected product are obtained. B) 3,5-Diethylbenzonitrile. 60 3
July 2003 A niditsyes seint, wWef uing hroeupoemdsesPrendeadi AgeRsspr sueli ng
step and 12 g of copper(l) cyanide in 70 m of DWVF is heated for 15 hours
under reflux. 3 RELYVEAYIRY @ Ronfe d26e] breFi Kt tReSYSSpBUPEE BYer 5 50
m of water and left stirring at RT until a gumis forned. The mxture is
cool ed on %h ifdé@vioath enB@GRTf et hyl enedi ani ne are added and the nixture

is left stirri f 2 h t .. _Ih i Xt i t d with AcCEt,
the organi ¢ phase | s*RASRET A FOTEIE: C2H0 P ed St ar® D42 hnd ¢ ho

I t i f.f i i d
Sl ca gel, el UEERE SRR ST ard ans Brs A o SEGREs TP fRTe] oF
of the expected Rhadue cane \ahpbade ) 5Dl heszoh codtier 45 A

solution of 22 of KOHin 15 mM of water Is a to a solution of 12 g of

t he conpound ghtakRed1khet ?,qy@roq@gdi ng step in 60 mM of EtOH and the
m Xture i s heated under reflux for 24 hours. The reaction m xture is

concentrated under vagudbust BaspesisdovseXtikatioed 2Galiirde weditidre aqueous
phase washed with ether, the aqueous phase acidified to pH = 2 by addition
of concentrated Ei€driihe pngecpabiie soduecdndr almed; awasteeich Wi th wat er and
dried under vacuum 13 g of the expected product are obtained. 25 D)

3, 5- Di et hyl bepkairvaacidomeahyl esmpetible dispersants and/or

solubilizing agents, for exaﬂble propylene glycol, are
used for parenteral, intranasal or intraocular
20 administration.

Thus, in order to prepare an agueous sclution
which can be injected intravenously, a co-solvent such
as, for example, an alcohol such as ethanol or a glycol
such as polyethylene glycol or propylene glycol, and a

25 hydrophilic surfactant such as polysorbate 80 or
poloxamer 188 can be used. To prepare an injectable

oily solution for intramuscular administration, the



A mxture of 13 g of the conmpound obtained in the preceding step in 90 m
of MeOH and 10 drops of 61 3 July 2003 I—gSOQ is heated under reflux for
48 hours. The reaction mixture is concentfated under vacuum the residue is
taken up in water, neutralized by addition of a | 00 NaHC03 sol t'! 8”20
extracted with ter, the organic pﬁasg.S shed v.vit%lh at10~ Na 03

sol ution, w tRWet'Er Pt EtPover Ra2808  8RVRE WoitTeft SovEpsared ot f
under vacuum 12 f xpected product are obtained. E)

3, 5-Di et hyl ber(lbzryl‘.’lgagfo'L o%%ec.)ngss%és%'ensi on of 2.5 g of lithium alumnium 10
hydride in 50 m of IS, Conl C, ol ytLo 1 conmpound
obtained in the prece ier#él%s’t Ce)oglr?%n%gt%i %?l%'HF é gﬁ@%é %xrl%p\%%gépgnd t he

mxture is |ef td 1 f ' indberLeaghion mxture is hydrol ysed
by addition of:tafgémd%gi m%%%o%g%ﬁﬁ%?l4 r15 NaOH and 7.5 nl of water.

The minerals salts ar @gfiddeyr adh anh thedidds abe i 8sePRoLPt £aERd; Hnder

vacuum 10.9 g of the expected product are obtained, which product is used

as it is. F) Jn3ch etlkylhanzd gﬁﬁz{&wlﬁwr@éeiﬁoafc&%m&on of 8.4 g of
met hanesul phonyl chloride in 50 mM of DCMis added dropwi se at RT to a

sol ution of 1@09ugieh,t Baid amewy i daetked fde precedengastep and 7.4 ¢
of triethylamne in 200 ml of DCM and the m xture is left stirring for 30
m nutes. The 2bimiedetiremimixture is concentrated under vacuum the residue
is taken up in water, extracted with ether, the organic phase washed with
water, dried over NaiAS8Csezpgol €2r3ajuliyyap00Pn rexamlents@vapamat ed of f
under vacuum 16 g of the expected product are obtained, which product is
used as i#&0j striplsaseppat Begifedpist &tomal] a8 wrickRieibred-5. 15 g of
pot assium cyanide in 20 m _of water is added to a solution of 16 g of the
conpound obt aMREHENRA t AéChreEedilngToMes anero B ARG T Ll YL i xture i s
heated at 80C for 1 hgur. The reaction m xture i s concentrated .under
vacuum the 1B-PREFJUETBARefURFEAAAESePE &Y é’ctﬁjee(f \?ﬁ”t FA YN he organic

phase washed with [, drie ver 2509 and t vient_.evapor at.ed of f
R R P B eBe: 25 e oh s At g T G it

C a
under vacuum < THe ogr aphe I'¢ca ge

DCM 3 g of t d pr a . al: ) : o
3, 5-Di et hyl ph%ﬁlﬁie(lggﬁlg’ agi 8%%&@0%{1?5%9%%3%%1:&%9 agtlk’(%—ipirnlnf&pr%e of wat er

is added 19 8, 58heltdPNcOHhLBNEA0K] ERheanoBREOYRd R, aliRedvaidrhe necedi ng
step in 50 mM of EtOH and then the m xture 1s heated under reflux for 5
hours. The mgdnr£l 20 nse cosgentrated under vacuum the residue taken up in

The active principle can also be in the form of
a complex with a cyclodextrin, for example o-, - or
Y-cyclodextrin or 2-hydroxypropyl-B-cyclodextrin.

20 The active principle can also be formulated in
the form of microcapsules or microspheres, optionally
with one or more supports or additives.

Among the sustained-release forms which are
useful in the case of chronic treatments, it is

25 possible to use implants. These can be prepared in the
form of an oily suspension or in the form of a

suspension of microspheres in an isotonic medium.



wat er, the aqueous phase washed with ether, the aqueous phase acidified to
pH = 1 by addition of concentrated HCl ang,the mxture is left stirring
overnight at RT. The crystallized product ?ormed i s drained, washed with 25
wat er and dried under vacuum 2.5 g of the expected product arE?Jﬁg/tajd%ed.
oS- & s .

63 3 July 2003 1H NMR_. st ; :

I R FadRBsagd dpie) ohd e o fyd orleipt

3, 5-Di i sopropWphen ti j ( ) aReEa- CH: = )

4- Br ono- 2, 6- di)f! soprz)gp;(lclgmfr?eﬁ%seﬁso Uttll'}lé%l %TO%.E% gh'(l)];@hﬁté t_he

2, 6-di i sopr opaamyngdde ol HgdeOtandedOral | obadgelibsagel dnks ¢@ol ed on
an ice bath, a solution of 16 g of bromine in 50 m of acefic acid is added
dropwi se whil g PreEReal WEjUsk s dt @b Rethdet W8 Cia8dgkhanti xhare is
left stirring for 2 hours at RT. The reaction mxture is concentrated

under vacuum thRe ©ESduE riduraniieth Wi 2idwed, f&e oxgaplé papsetwashed
several tinmes wth water, dried over NazS04 and the sol vent evaporated

under vacuum g23 gaphkullee expeathed Jprkeduciache: optampedle2) Byrups

3, 5-Di i sopropyl bronmobenzene. A m xture of 25 g of the conpound obtained in
t he precedi ngastiephien1i&e, mMorofdrapet,i cuadi dhali2ta osdgevatrert and 35 ml of a
concentrated HCl1 solution is cooled to OC, a solution of 7.6 g of sodium
nitrite in 25c80tatiinef fwatreP .ils taddédd Mmspwits @attiive nincpberature 64 3
July 2003 is nmintai ned bel ow 5C and the m xture is left stirring for 30

m nutes at -5erefpsapdrcfren @i-%t &fe 2459 Fuur edtichenes s tofP®00 H3PO2
cooled to_QC and,the mxture is left stirrjng overnight, the tenperature 5

bei ng al | biled2tBiRéBLPRCHOLRFO Fhé1MEScE G¥mi xture is extracted with

et her, the organic phase heg Wi :ng wat er% dried qver 2509 and the

sol vent evapor at ed ft]ﬁﬂggﬁ VaEEENTOTRE PES gﬁf«?n\pgefhro &t ogrgshed on
silica gel, eluting.wth h ne, . 2.:Q-0f {: Q uct are
obt ai neg. O %}{59%9}%\%%?0%%%%@%% ?Fi %gegﬁg%l fﬁ%%% g?lp%l%%g%oﬁgq{%e
conmpound obt ai ped.j .-t e [ ; 6 e anide in
50 11 of DVF 75 ﬂ%dé%]léd&?%r"El%?ﬁloﬁgg%ggérgergéf P %?} s Iher 15 c(c?c;l])slolié to RT
the reaction fixhusert SoPO%édiﬁV€ﬁt|%éﬁ.nhc@far%hér t3NdHeefdsuslii rring for

30 mnutes at RT. The mxture is cooled on an ice bath, 150 m of

et hyl enedi sum pves @ Fc@ddeife afdisébe WhiEHr €si 8pbebbrshicer itdg eheh 2 hours at

RT. The mxture is extracted 20 wth AcOEt, the organic phase washed with

wat er, dri ed mpatererMaziSO P etetrhiwed obyenheesiapooat adcotBingdern theuum The

residue is chronmat ographed on silica gel, eluting with the

cycl ohexane/ Av@E IGoIBinistgxdtindxt ured Bh& goef whegbxkpevtled product are

obt ai ned. _
response of the said patient.

According to another of its aspects, the present
20 invention relates to the use of the compounds of
formula (I), or of one of the pharmaceutically
acceptable salts, solvates and/or hydrates thereof, for
the preparation of medicinal products intended for
treating any pathology in which substance P and/or the
25 human NK; receptors are involved.
According to another of its aspects, the present

invention relates to the use of the compounds of



25 D) 3,5-Diisopropyl benzoic acid. A solution of 6.7 g of KOHin 10 m of
water is 65 3 July 2003 added to a solutionf 5.5 g of the conpound
obtained in the preceding step in 50 mM of EtOH and the m xture is heated
under reflex for iBrﬁgygsTgyheoEeg%;ion m xture i s concentrated under
vacuum the residue taken up~tn erf, thke us phase washed
ether, the aqueomlﬂw,seséﬁ;#fi ed to pH = 1p%§%§%§ieﬁ“itdﬁadﬂyca 3:&{%9?(903
HC1, the precipitate forned drat rieed/ eashedrpi b yarer and dried. 5. J of
the expected prodrepaatse jept ajed. 10 E) 3,5-Di |sop?5ﬁ9fbeﬁgnichacid et hyl
ester. A mxture of 5.4 g of t g@ﬁﬁﬁ@ﬂﬁﬂjpﬂﬁdﬂdygiin thﬁﬁgreceding step in
100 nl of EtOH aRdtholdyeops gf H-SOgy is heated under T¥tiek far i :
The reaction mxture is concentrgFeHeﬁﬁdeatwaguu Sikhe .residue taken 15 up
in water, neutrdifiieiby agsliidlog of a 100 NaHCO Sol OtP6®Stdziadact ed with
et her, the organi c phase washed Wt 5@ evasdi gd Vg ehh~809 and the
sol vent evapor att&& tamfl m@d@bd%a%§% 6 g of the expec%e@ Prddett thee
obtai ned. 20 F).3,5-Diisopropyl bénzyi™ alédohwsi1l /éqssoﬁc%it iPDon. of 6 g of the
conpound obtainéﬂf#ﬁmmheipﬁggeggggeﬁteﬁpin 50 mM of TH ﬁ%?%mﬂkﬂraﬁngwwse
at RT to a suspension of 1 g of |1t i & aVQWﬁnﬁnthﬁgﬁig%iin 25 m of THF
and the m xture isleﬁﬁonnéxampmbfégdg§ 30 nminutes. The rédcfiggasiesture is
hydr ol ysed by ggﬁjtion of 1 m of water? %_Rﬁprﬁimmtfgg}ﬁ d then 66 3
Jul'y 2003 3 ni of "Waf¥é¥. ofhdarimaral salts are filtered and the Hetrate is
concentrated undgg gacrunllThe resi dié i elSafotled with DOM the organic
phase washed with watargesired mmebag@gggg and the sol vent evaporated 5
under vacuum EE&%§§§gdue i's chronat ogr aphéd oR §hbi¢aegghen%lgting with
t he cycl ohexane/ Ac ?:ﬁﬁﬂ@3$UQMvasrggg&u§? 4.4 g of the expecFed pr oduct
are obtai ned. o® 55e5195£ agpr.opyl benzyl et a%@%ﬁ%ﬁﬁomaiﬁ; £é§péyélon of
2.88 g of nethanesul phon PaﬂOFQMXméxktHﬂbﬁ%%rﬂ of DCMis added f%pmﬁse at
RT to a sol utbannotadsdy9,0f the conpound o t &FTEH Such hes rg,ﬁ@ﬁd_‘if'{kq: step
and 2.5 g of triethylanlneyiHSSGOﬁrthfiEEAQaggeEhe mxture is |le stirring
for 30 m nut éaSorfhwet 1 eagtdpp. ni xture is washed W tiOW&k exchtrie ar ggni ¢ 15
phase drh_ gégy Na2S09 andfﬁ$%§éom®mwmp£u@p@E?é g of f under vacuum 6.2 ¢
of the expec Fﬁﬁd@umbuggggggtained. H 3,5-001s0pTopY| ddenysacetonitril e.
A solution of 1.8 g of pota S|Um§5ﬁ¥ﬁmiadﬂ1ﬂaﬁgg& d_of water is added to a
sol ution of %SIFEGQC@Stahen@gggg_) Qd ohtained in the %%ce?ﬁ%méﬂp dh 40 m
of EtOH and the mixture is hea#e “u Héromyéﬂgxato%a% hqurs. The reaction
m xture is (ﬁﬁﬁﬁﬁ?@ﬁkﬁh&ﬁ&&ﬁag uum _the residue fars 98F-i n wat er
extracted wih 25 ether, the o#%ghi %M%%%Cwmsﬂggp$£gy wat er, dried over
Topathieg indUCed by a che ,

m

Othe
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Na~SOg and the sol vent evaporated off under vacuum The 3 July 2003
residue is chronatographed on silica gel 1 eluting with the

cycl ohexane/ AcOet (100/5 ; v/v) m xture. 5.2 g of the expected product are
obtained. 1) 3,5-Diisopropyl phenylacetic acid. 5 A solution ofg §u§ o8f KOH
in 10 M of water is added to_a sol.ution of 2. fqt c qy.ncijagg;ai ned
in the precedN®R3gep P noﬁoaﬁPCBPOEEbﬁlénd”Euég%%%fg‘ﬁrlghfasl eat ed “under
reflux for 5 hours. The reactjon_m xtute is ntiat e sundegy vacuum the
resi due takent®otl® FAGHALBRC tﬁ?uﬁﬁgt}e%g'sapﬁ gg%\%ashed W th ether, the
aqueous phase acidified.to pH =_2.by.addi ti.on ef eeIdatgd diglina
extracted wi tH* s?ﬁedzbgﬁaﬁlrcsé géé%\%éshgg with water, drbi%gd over Na2S(Oq

and the sol vent nga%g\ ?Eﬁ?éﬁzéiﬂggg pYAEHUEN k18 sahdt R onaaaied ;15 product

are obtained.® I pefidin-4-yl)isobutyram de

hydrochl oride, (VI T CH3E2nCaldaciAkted with burns,
2- Met hyl -Zé(p@#%i%‘%ﬁoﬁg?gﬁﬁihﬁo%. O A mxture of 3 g of

pyridin-4-yl a&f&%@ﬂE%éfoﬁyef%bheabdaohe 5@ rith tok iBYF tim leodledain 0C, 2. 6
g of 600 sodiumhydride 1n oil are added in snmall portions and the m xture
is left stirring for_2;dosmsi atnRIamfheorgaatennsm ihuperts cedairedoan an
ice bath, 25 6 g of nethyl iodide are added dropwi se and the m xture is
left stirring.pygsnhghinelaffiatThasr éactisohmai xtimfduengag FhXADR 2003 is
poured over a water/ice m xture, extracted with ether, the organic phase
washed with apsaterates Nafl psotiutihdar adbstdusréveVsbOORG | tered and the
sol vent evaporated of f under vacuum The residue is 5 chromatographed on H
silica gelp ebronclyiwishaDEMARE ( RENOREhOPRETBEVEVECHYFEFSLY v/ v)

m xture. 2.39 g of the expected product are obptained in the fdormof an oi l
whi ch cryst al §igesseB) . 2cepghiagn- 21yPYPL66ut Fﬁﬁncg‘&sﬁ’?&%caﬁ’l oride. 10 A

m xture of 2.39 g of the conmpound obtained _in_the.pr i t and 10 m
of a concent rarednaEHAd %BF]GHLBHSFslﬂggﬁg’ﬁlaﬁfxi’ogégfe%%% 5Q%1 ?l:lﬁlt%gs. The

reaction mxture is,cooled to RT, 50 g.of I Y deure is
al kal i ni zed tPpHFeinge E/l‘i%?aﬁHFFleg‘h 5P cREmRLE, fég?g’g’ hﬁta@s;@gfs ution, the

mneral salts are filtered,. fi : .ac i1t sAC Gt smtd nfallen with
DCM the conb?ﬁ%%lr%?b%%i%gjphgggé g%%légég\sg)réal%/ésgg?tﬁll tered gnd tr?e

sol vents eyvapg nd sBd byl3ée-shase)dalhenprieduct

obt ai ned % igﬁ%%%@g%’%é%ﬂi ngggg?gﬁg? E:%lél m xt Kre is acidified to pH =1 by

addi tion of hydepchhorbey ehhentandihbeapnaebpit and becredory éffiecss 2.9 g

of the expected product are obtained. C 2-(Piperidin-4-yl)isobutyram de

hydrochl or i dega25ed By Xbalt Eepial. Ingeotithe, cGrpoemdmpieaionesch bihe

preceding step, 1 g of PtO- and 50 ml of MeCH is 69 3 July 2003
Clostridium difficile; inflammatory skin diseases, for

example herpes and eczema; inflammatory bladder
20 diseases such as cystitis and incontinence; ophthalmic
inflammations such as conjunctivitis and
vitreoretinopathy; dental inflammations such as
gingivitis and periodontitis;
- in the treatment of allergic diseases, in
25 particular of the skin, such as urticaria, contact

dermatitis, atopic dermatitis and respiratory diseases

such as rhinitis;



hydr ogenated for 3 days, at 60C, at a pressure of 60 bar. The catalyst is
filtered off on Celite , and the fiItratqf;s washed with MeCH and
concentrated under vacuum The residue is taken up in acetonitrile, the 5
precipitate formed drai ned, washed with acetonitrile and then 'l?wgﬁ er .
2.5 g of the expected product .are obtained, .mp._> 260C PREPA%H 2
2- (Pi perazin-1-yl)i sobﬁtny%gln% ereﬁ%%eﬁl?toc%’?odrji%éé)ésiv??C?hakﬁn. = - i-C
(CH3) 2- CONH2 - (4-Benz i 3z Nz 1- 212= hyl propLonitrile. 4.5
m of acetonePe%g’o'gs)so%)%ifﬁﬁ?géggj#gglg&o%%l,E?(%—%‘f]%r%%r%/l%%e a%de, 10 g of
1- benzyl pi per azi 4 f. 2- Qﬁéygﬁggyty ifride a j and
the 15 nixpurgébgéﬁggggglgfWEE%Jfng%g od%s, vﬁtéé%ﬁ%ﬁ%%ﬁs %%????ﬁg. The
reacti on m xtypeni 8sPAULEEiAe" d ¢B Rtd efdnsiddy | narder S0 pbputes. The
m xture is extracted with ether, the organi c phase washed several tines

with waters dabgenever HadBekianeduhepsdiniey; sf@sh of f 20 under
vacuum 13 g of the expected product are obtained. B)

2- (4- Benzyl pi perRzhBoh- ¥l Jiseludkyr drude ddigerdieanhitordulss tsde xdbiee of 13 g
of the compound obtained in 25 the preceding step and 130 nl of a 900 H2S09
solution is c8ndulyu2fB8srdpsdirdelasat &d eapiht0Cifsurr B nibdsesrddfd er
cooling to RT, the reaction mxture is poured over ice, alkalinized to pH =
10 by additi onfotha cbncedieat edysHOOHM®OKUCie raiet s kerc repsitldpsed
product formed is 5 drained. The product is dissolved in DCM_the_ organic
phase dried obewn\gSegnanemeheHysEiaatoaygpohared ofSftr@vderralaiffn The
product is taken up in hydrochloric ether and the precipitate fornmed is
drai ned. 395 $rmRtiPedbRPEEEED’ pREULLLedrBegBtavRedl sEGSES such as

2- (Pi perazin-1-yl)isoputyram de_di hydrochl ori de .m xture of 1.3 g of the
conpound obt af )?n 1%%g%?e%%d?ﬁﬁugfgﬁggﬁdJBFf§ ?lﬁﬁaf@i ﬂ&%o(ﬂQﬁ%cn1

charcoal in 30 m of 95~ EtOH is.hydr nated gyernight at RT and at
atnospheric|ﬁ%§ﬁﬁﬁ%§egﬁﬁfégr%?9%?’iggggl?iPfeféaegff on Celite and the

bt o, prc e 1t PSR Do ot HRE SRRREECRL D0, TS o
di hydrochl orifg.nd 4742 HE: R%]:bic%%iﬁ)b,arrier durin
1- (4- Benzyl pi'per azi n- 1-yl ) cycl ohexanecarbonitrile. 5.7 ¢ o? cycl ohexanone,
20 g of dry MeSObmAd &y and autoimmune processes of the central
nervous system, for example during AIDS-related
infections;
- as a muscle relaxant and antispasmodic agent;
- in the treatment of acute or delayed and
20 anticipated nausea and vomiting, for example nausea and
vomiting induced by drugs such as the agents used in
chemotherapy in the case of cancer; by radiation
therapy during irradiation of the thorax or the abdomen
in the treatment of cancer or carcinoidosis; by
25 ingestion of poison; by toxins caused by metabolic oxr

infectious disorders such as gastritis, or produced

during a bacterial or viral gastrointestinal infection;



of N, N-di met hyl acetam de, 10 g of 1-benzyl pi perazine ~ 1 3 July 2003 and
9.5 m of 2-hydroxyisobutyronitrile are Tt%(_ed and the m xture is heated at
45C for 48 hours, with vigorous stirring he reaction mxture is poured

over ice and left stirring for 30 mnutes The mxture is 5 ex4 jaetoe@daw th

et her, the organi c phase washed er al S.-w t h, wat r § Na2809
and the sol ve%?ré%?ﬁpBﬁregE}a&Fﬁ’ uﬁ%@r”\?ac mijl Y ot T %é%l;(%e%:?g% product

are obt ai ned. E%‘V?IJI glgg %‘& Q{er é‘lrggap;ao eé} Moy eOJLe gﬁgoxfﬂﬂﬂc‘?séo

d|hydrochlor|H accordln e procedure

described in st egg?égfaaﬁée r%t ',gfrtl.h% éﬁtur %?Sé‘}& ﬁmfﬁ%&oim%@do%a' ned

in the precedPRg solution.” 5.5 g of

expected 15 prod re_ohta trointestinal
1- (Pi perazi n- cyglg exg Eggggog})lang N h gcahsi orrollde Thi s conmpound is

prepared agco .ptac ) l}@iﬂtréssg en 1C e Pr rathon 3.2
from 20 2.5 gg%ggﬁégégﬁgéuag g%?%?ﬁggﬁféﬁtt he preceldl ng stelp ﬂ%a3 g of 10~

pal I adi um on- B:30cRlLsel QHrdk 8 grifaridei @xpeet ed product
are obtai ned GE%E%QQEL Oil 3c4 ﬁ I\I—%§(r)ren\?tﬁyl 2- (pi perazin-1-yl)isobutyram de

di f or mat e. Lydtdnit 25 HODBHmi g¥adne;i inCall tiihide Zi@MbsCHDY 2 25  ~ 2
3 July 2003 A) N, N-Di net hyl - 2- (4-benzyl pi perazin-1 yl)isobutyramde. 1.44 g
of 600 sodi umfyéstdeni sfobpiate addédepdctsi snwils@st carptitear enf 2.6 g of
the conpound 5 obtained in step B of Preparation 3.2 (free base) in 50 nil

of anhydrous Jibtrd- 3esbpbagrel hykfilodi dénape idien iadd@esdrisinide and the

mxture is left stirring for 4 hours at RT. The reaction mxture is poured
into watet( eatencoesumpthont hér fopHeosr §aATE . pﬁélséfafﬁtlréd: B iGidrY ySca and
t he solvents evaporated off under vacuum 1.8 g t he expect ed product are
obt ai ned. B) heakTDbwee hyregurgi paFaghn- 0 31??65 Panif®s & 5Bdte. 2 g of

ol ot st s 0,3 ol 515, b um om ot fenl, . bbe 0

a meal and dyspepsia;

- in the treatment of diseases of the
15 gastrointestinal system such as irritable bowel
syndrome, gastric and duodenal ulcers, oesophageal
ulcers, diarrhoea, hypersecretions, lymphomas,
gastritis, gastro-oesophageal reflux, faecal
incontinence and Hirschsprung'’'s disease;
20 - in the treatment of skin diseases such as
psoriasis, pruritus and burns, in particular sunburn;
- in the treatment of diseases of the
cardiovascular system such as hypertension, the
vascular aspects of migraine, oedema, thrombosis,
25 angina pectoris, vascular spasms, circulatory diseases
caused by vasodilation, Raynaud’s disease, fibrosis,

collagen diseases and atherosclerosis;



of the conmpound obtained in the preceding step in 30 mM of MeCH and the
mxture is left stirring for 4 hours at B The catalyst is filtered off on
Celite and the filtrate is concentrated under vacuum The residue is 20
taken up in AcOet, the filtrate forned is drained, washed with gzio(ﬁnd

dried. 1.2 g of the expacied RhrAUGeAr & Ol net c PRERARATL
1- (Pi peridin-4-yl)cycl ohexanecar boxam de hydrochl ori de. 7373 July 2003

(VI'1), HO : ¥reakCH-ERLETH A ebrlaly i v | ddaisd @hexanasas bopi txkle. A
m xture of 3 g of pyridin-4-ylacetonitrile hydrochloride in 50 m of DW is

cool ed to 0C uZofefli®alf spheregdiiumadyeriate itreidmaite @sdedetdansnal |
portions and the mxture Is left stirring for 1 hour 30 mnutes at RT. The

reaction m xtdeeaksacegked on an ice bath, 2.7 m of 1,5-di bronopentane are
added dropwi se and the m xture is left stirring for 48 hours 10 at RT. The
reaction nbxture i s pofeededyrationatiisabeesNiduCh sa@l utulanplextracted with
et her, the organic phase washed three tines with water, dried over MgSO-
and the sol vestlevapbs abtedanybtungbicvaetemslTlse lreesisdise i s chr omat ogr aphed
on Hsilica gel, eluting with DCM and 15 then with the DCM MeOH (98/2 ;

v/v) mxture. 2.5 g ofinhehexpeeteteptodiicéigrasebt afnétle mmpune 79C. B)

1- (Pyridin-4-yl)cycl ohexanecarboxam de hydrochloride. A m xture of 2.5 g of
t he conpound ©b%efMerSFPC DBt EReVHERCEUPRYCSEEP R B5 i letigrc&fcent rat ed

H2SOQ sol ution is heated at %OOC for 15 ninﬁﬁes. The reaction mxture is
cool ed to RT,t3® F@&gbirrd o9betRfctmMirRafPhlZed P FHETPLL by addition of

a Concentfgt%gugﬁggigg)L%féﬁ%i%bg,péggé ég§g? &ggggdsléisease,
diabetes, lupus and rejection reactions after

transplantation;
- in the treatment of miction disorders, in
particular pollakiuria;

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

- as an anorexigenic agent;
- in the treatment of emphysema; Reiter’s
disease; haemorrhoids;

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

- in the treatment or prevention of an epileptic
fit, cranial trauma, spinal cord trauma, cerebral

25 ischaemic lesions caused by vascular attack or

occlusion;



74 3 July 2003 drained, washed with water and dried. The product obtained
is dissolved in acetone, acidified to pHsp 1 by addition of hydrochloric
ether, left stirring for 30 mnutes at RT and the precipitate forned is

drained. 5 3 g of the expected product are obtained, mp. - 224 %3) .
Xg&re of 2.9

O 1-(Piperidin-4-yl)cygl ehexanecanReranrdey sl ff deeaafy
g of the conpound obtained in 10 the preceding step, 0.5 g of Pt02 and 50

n of MeOH isahndeagenatednh@hm’ day pardi f0Gr athdsPressak fodd 8y bar. The
catalyst is filtered off on Celite and the filtrate is concentrated under

vacuum The resgidueri stkaken up in acetonitrile, left stirring for 1 hour
at 15 RT and the precipitate forned is drained. 2.7 g of the expected
product are obtained- fmpthe 23b&tmBREPARAELONi%i&Fe skin and for

1- (Pi peridin-4-yl)cycl opropanecar boxam de hydrochloride. VII HClL : X = ~CH~-
ONH 20 A) %-(Pyevdnhnidgybycyombptipgnecaribartiiton loff. thedb gkiof or
pyridin-4-ylacetonitrile and then 2.6 mM of 1,2-di bronoethane are added to
a mxture of @u&ogsohesbdanasanidedirnig0 eryéheDeMoand e tvsct ure 25 is
left stirring overnight at RT. The reaction mxture 3 July 2003 is poured
into water, extracted iWtHhAacOPeatpBtoP§anPerphagacidsk&d i th wat er,
dried over Na2S09 and the sol vents evaporated off under vacuum The residue
i s chr onat ogr @bFeEeRs sFPFRad§el 1 CBPUEI NG WF L HOPCRIFEAE 93O with t he

DCM MeCOH rrixture.from(99/é : viv) to (95/5 ; v/iv). 2.5.,9 of .the expected
product are ob?%&t PR B)aRd(EHYTH npﬁg%ilfE?cPSpPS%Jﬁﬁ’@@Erlgo%%gdé‘"

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

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

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

~ as an antiperspirant.

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

20 above.

The pharmaceutical compositions according to the
present invention can also contain other active
products that are useful for treating the diseases or
disorders indicated above, for example bronchodilators,

25 antitussive agents, antihistamines, anti-inflammatory

agents, anti-emetic agents and chemotherapy agents.



10 A mxture of 2.5 g of the conpound obtained in the preceding step and 20
m of a 96~ HzS09 solution is rapidly heated to 100C and the m xture is

|l eft stirring for 1 hour at 100C. After cooling to RT, the reaction m xture
is poured over ice, neutralized to 15 pH=7 by addition of a ggﬁl H
solution, the precipitate fornmed is drained, washed with water d ed.
The precipitate is dissolved in DCM the mxture is acidified to pH =1 by
addi ti on of hydrochl diiec fmtlHewizm Rrrograt pis aredf Bxawpleés drained. 1.8 ¢
of 20 the expected product are obtajned. O o ,

1- (Pi peri di n- 4hsbrdtep ridpa et o wict ket okeveyedel inimirguié.of 1.8 g
of the compound obtained in the preceding step and 0.6 g of PtOz in 50 m

of MeOH i s 25 hydrogéR&t &@ewiny mdhreuiaBomamt atusedrEdsthe of 100
bar. The catalyst is filtered off qgn Celite, the 76 3 July 2003 filtrate
is concentrat Heﬁﬁﬂéﬁ%ﬂ%ﬁuiﬂQ(iﬁaéﬁﬁLﬁﬁ?%ﬁl%ﬁh1 and acetonitrile is added

until crystallization is gbtained.. 1.7 f the expected product are
obt ai ned after drainPHg a mﬁﬁgﬁqéﬁf (%4% PREPARATI ON 3. 7

I'y.
N, N- Di et hyl - 2- (pi perj,di.n-4-yl )i sqbut yram de, hydrochloride. ( VI 1 ) , HCG
. X=-CHC( CH3) ékgéN él%ﬁéhyﬂasfépifxfﬁﬁénzylpiperidine-4-carboxy|ic
acid ethyl ester. 30 of r.Qm are added dropwi se to a m xture of
25 g of ethyl isonipgggfa?gggéékggegggg%kzcos in 125 mM of DVF while the
tenperature of the reagpti B PLXLHLE LSRRI Nt ai ned between 25 and 30C and
then the 15 mxture 1s left stifring for 1 hour at RT. The reaction m xture
i's poured over 1 |itrpapbchtereel dewaker sa@xrbaeeditaenMdh et her, the
organi ¢ phase washed with water, dried over MJSOQ and t he sol vent
evapor at etloof hygpdenlyacougtidhenr eshkli ng oil obtained is 20 distilled
under reduced pressure. 29.2 g of the expected product are obtained, b.p. -
120-122C at 2.7 Pa. B)P2-¥dnBetzyvapopelisdilnxgtyh piddpanhlaming)sol uti on of
24.73 g of the conmpound obtained 25 in the preceding step in 1D0 m of
benzene is addeesphdnjwhyhop@Bldeovppheephahiel e t he tenperature of the
medi um i s nai ntai ned between 25 and 30C, to 200 ml of a 1.5M sol ution of
met hyl lithium as a®dhpl exelFi®g |PehRtm bronide, in ether, and then the
m xture is heated under 5 reflux for 48 hours. The reaction mixture is
cool ed to RT and t héht i tFeYM poRifRF BVETS400 ml of a saturated NHOCL
solution jn water previously cooled pon an ice bath. The m xture is
ext ract edif?hr ee timey Rt ?P%J[JHET?%’ R S onbi ned organi c phases dried over
MyS04 and the 10 sol vent . canc . und V, T, sidue is
di ssol ved in 100 n solquaccaegg'ngé,}h{ ﬂée{e?nl%] éeliggiclgo%}édﬁggégoc, acidified to
pH = 1 by addigdl hydrochl oric ether and the precipitate forned is
drai ned and %g%kg%éﬁﬁﬁfan acetone/ ether (50/50 ; v/v)

The proton nuclear magnetic resonance ('H NMR)
spectra are recorded at 200 MHz in DMSO-dg, using the
20 DMSO-ds peak as reference. The chemical shifts 6 are
indicated in parts per million (ppm). The signals
observed are expressed as follows:
S: singlet; se: broad singlet; t: triplet; gd: quartet;
m: unresolved complex; mt: multiplet.
25 PREPARATION 1.1 and 1.2
2-[2-(Benzoyloxy)ethyl]-2-(3,4-dichlorophenyl) -

morpholine, (-) isomer (preparation 1.1) and 2-(3,4-



15 m xture. 24.5 g of the expected product are obtained in hydrochloride
form mp. - 204C. To rel ease the base, the hydrochloride is taken up in a
concentrated NaCH solution, extracted with ether, dried over MyS04 and t he
sol vent evaporated off under vacuum 21 gng the 20 expected prgfiukl)g{z &{;\e
obtained, mp. - 66C. C) 2-(1-Benzyl pi peridin-4-yl)-2-methyl prd @03ci d.
A mxture of 5.98 g of 95~ sul phuric acid and 4.42 g of 300 fum ng

sul phuri ¢ aci dgj &, f080h5e£99) BQ-t(Qrﬁ§d§6§y%t§$z]l?yoo‘}?ﬂ%l%@ t he conpound

obtained in the 25 preceding step in 1.55 ormc¢ acid'is added
dr opwi se whi | eigé}ﬁefe@@é}?éyé@igﬁ gabpt ai ned below 3 July 2003 10C. The
mxture is left stirri'ng Tor 2 hou t 3-5C and then_the tenperature is
allowed to return to RT and the m e s Left over at RT. The
reac~i on mi xt UtreParatigolid edlibiver i & ; 5 5 addition of
a concentrated NaCH sol ution and by=—=a
solution, extracted three tines with DCM the conbi ned orghani c phases are
dried over MyS04 and the solvent is concen Rd under vacuum The residue
is taken up i Prepasstomel.2t () 1 & pHeci pir=at @ € and dried. 1.22 g of the
expected product are obtained, mp. - 195C\=HB

N, N- Di met hyl - 2- (1- benzyl pi p2ri di n-4-yl )i sobutyr@ de hydrochl oride. A

m xture of 1.2 g of the conpound obtained in 15 the preceding step, 0.8 m
of triethyl amale, 22.(8,dl- difctd cish arpt Ind Briyndr oy et éooni orTHE. and 2.5 g of
BOP in 20 M of DCMis left stirring for 1 hour at RT. The reaction m xture
i s concentrhat ed undeA waedmime tdfe Tesy dufe 3 kel aipl droleéhea ]l déheder gani ¢
phase washed 20 with water, with a 1N NaOH solution, with a saturated Nad
solution, driéd@ evef MgsExOmrd t3IR0 ol vehtwatorr ehs r et shderingcuum The
residue is chromatographed on Hsilica gel) eluting wth DCM and then with
the gradi ent GVerRéIBEMAINRIOH THS RS Ty 115 ¢e9iedoteo8PE.

v/v). The product _obtai ne(% i_s dissolved in _acetone, the mxture_is
acidified to @ Fo4usisy ¢ 2683 SR =Ny mdd ith of YRR cHF rEeedt her,

t he precipitage fornmed._i ained and dried...0.8 g of the expected product

i s obt ai ned, %%IBPW}S 236% g;nemeﬁurFﬁﬁﬁ - -f(tpispte]rgﬁ‘fﬁr?'g Af“’ﬁ?ﬁ;(‘?s Ut yr ani de 5
hydr ochl ok nde i . f the. u o] i in. the preceding
ot ep and 002" 5eBpUBEHEE, Pk didoed CeT AN L0 Virelie

hydrogenat ed gygerpight sabx@t-oRsREEL;CHPLRSIY & and Al Rl e, gatal yst is

10 filtered off on Celite and the filtrate Iis concentTat ed ‘'under vacuum

fThe rgsi due iga6hegokyed wAtacet apiibh b&eretiREE0) Sadddede tHeveneci pitate
or ne 1S

evaporated off under vacuum. 76 g of the expected
product are obtained, which product is used as it is.

15 B) 2-(3,4-dichlorophenyl)-2-(tetrahydropyran-2-
yvloxy)acetonitrile.

A solution of 76 g of the compound obtained in
the preceding step and 0.25 g of p-toluenesulphonic
acid monohydrate in 300 ml of DCM is cooled to 0°C, a

20 solution of 39 g of 3,4-dihydro-2H-pyran in 50 ml of
DCM is added dropwise and the mixture is left stirring
while the temperature is allowed to rise to RT. The
reaction mixture is washed with a saturated NaHCO;

solution, with water, the organic phase dried over




drained and dried. 0.51 g of the expected product is obtained, mp. - 258C.
15 PREPARATI ON 3.8 2- Met hyl - 1- (nor phol i n-4-yl)-2-(piperidin-4-yl)propan-1
one hydrochloride. CH CH3 (VII), HOO : X=~C~ ONOA)

2- (1- Benzyl pi peri di n-4-yl)-2-nmet hyl - 1- (noBphol i n-4 20 yI)propagb}-ogﬁos
hydrochl oride. A m xture of 1 g of the conpound obtained in st %’
Preparation 3.7 and 1.2 ml of thionyl chloride in 20 m of

1, 2-di chl or oetNe$€:i snfiedhed setl ved€C fyar®rdediad urkher resctiwon 33 xguel is
concentrat ed 8 0 3 July 2003 under vacuum the acid chloride thus

obt ai ned is digwlemeitre@Enddett Do ehtsissfusifser sradded ltigat imrxt ure
of 0.7 g of norpholine, 1.6 m of triethylamne in 20 m of DCM previously
cool ed to 0C &td G¥e Hon @enteans, |BfP-stPEPFRg for 24 hours at RT. The
reaction mxture is concentrated under vacuun) the residue extracted with
ether) the or§ani ¢ PReREaEsg w1 h o 10 NabrreBlharydh-2nilERtWAter, dried
over MygS09 and the sol vent evaporated off upder vacuum The 10 product

obtai ned i & dFYSEIREF G ALt VRe) P RN #RXtTFESi s acidified to pH = 1 by
addi ti on of hydrochlqric .ether, e precipitate formed is drained and
dried. 0.7 g of the g)@p&?‘t é’&e&@é{]@t&i%tlocg?a? eJdl.&i'-?}um

2- Met hyl - 1- (mgr.phal i n-4-yl).-2- (Rl L din-4 ) propansl- one d hl ori de.
A m xture of”%}iSgpgpppﬁéﬂﬁgﬁigﬁkﬁﬂﬁtﬁg?ﬁ§¥ﬁ%@tﬁé p?@cédi%gsggg%ggﬁ.7 g of

amroni um for Be 33nd 02 (6 Ple il |l R AT L0, L0ed0ogl SOLLVECH i 5

left stirring for 4 hours at RI." The catalyst is filtered 20 off on Celite
and the filtrapesipsgopgeniratied JHR KagiiBe TAed I ess diexiSrdi ssol ved in

acetonitrile, ether Is added, the precipitate forned is drained and dri ed.
0.46 g of 1bhelexpegted rphoduel i1S HAMraidted.60AM®. & SRBGEidD of815.4 ¢
of 2-bromoethyl benzoate in 50 ml of THF is then added
dropwise at -60°C and the mixture is left stirring
while the temperature is allowed to rise to RT. The
reaction mixture is concentrated under vacuum, the
15 residue extracted with ether, the organic phase washed
with water, with a buffer solution pH = 4, dried over
Na;30, and the solvent evaporated under vacuum. The
residue is chromatographed on silica, eluting with the
toluene/AcOEt (100/5 ; v/v) mixture. 34 g of the
20 expected product are obtained, which product is used as
it is.
D) 4-(Benzoyloxy)-2-(3,4-dichlorophenyl)-2-
(tetrahydropyran-2-yloxy)butylamine.
A mixture of 34 g of the compound obtained in
25 the preceding step, 10 g of Raney® nickel in 400 ml of
EtOH and 40 ml of a concentrated solution of agqueous

ammonia is hydrogenated at RT and at atmospheric



EXAMPLE 1 3 July 2003 2-[2-(4-Cycl ohexyl pi perazin-1-yl)ethyl]-2-(3,4
di chl orophenyl )-4-12-(3,5 d|nethylphenyl)acetyl]nnrphollne di hydrochl ori de,
5 nmonohydrate, (-) isomer. (I ) 2HC1 : X =NC d A

2-[ 2- (Benzoyl oxy) et hyl ] -2-(3, 4-di chl oropltenyl ) -4
[2- (3, 5-di met hyl phenyl ) acetyl ] nor phol i ne, single isomer. 10 A RidMAWO%s
2.2 g of the conmpound obtained in Preparation 1.1, 1.48 g of triethylam ne
and 0.96 g of p3essdireet Myleplemylacat iis atlldkeredoif a@tdDEMi Sitophed on an
ice bath, 2.85 g of BOP are added and the m xture is left stirring for 3
hours while the trenpenatrared sintferalMaowedn.t Chetresidwe RIs Thleeneagt i on

m xture is concentrated under vacuum the residue extracted with AcCEt, the
organi ¢ phaseinawhégrw ehtwacsed witth £ther NE&IEPraawis avhaseth wat er,
with a saturated NaC solution, dried over Na2S04 and the sol vent

evapor at ed 20washegnuéEhyacgarraned é@icduesqléltclmrbnﬁ@g%mw 903 | i ca
gel, eluting wwth the DCM MeOH (100/0,5 ; v/v) mxture. 4 g of the
expected pPod&Rf &Re BB%EPﬁédeVﬁppﬁétﬁgrHP@FraNQSqum Qﬁ?:??ﬁﬂ@“?OU% B)

2-(3,4-Dichl h 2- hyd hyl ) - 4- 3, 5-di net h t
rpgollne CS|géﬁ Ogggﬂé?apéﬁﬁiéPLgé¥e§l§aL &l%Fg Ine&ﬁ%ﬂp eqﬁﬁ%aﬁeuﬁ % he
di te 30 Na I ti 30 m of

Peory 1001 of (55 0PE 18 PonTlieBh o BgYE! teh ?ﬂ?g%/ oet ot ure s
concentr at ed yﬂg@y vacyum kﬁ] &enggﬁet gg__ggcggﬁi %r%h%r’ tracted w t_h

AcCEt, the organic phase was h “wat saturatéd NaC sol ution,
dried over NadS09;a0d the: 9 SPbuept ggagggatgg otf junder vaccum 1.92 g of

t he expected product are obtained in the formof an 0|I O

2- (3, 4- Dichl @ppfmo@aﬁﬁaﬁ?&ﬂ?ih@ﬂe§u11papaui@ieaﬁ>§éhyh} =4=[ 2- (3, 5- di met hyl ph
enyl )acetyl ] norpholine, single isoner. 15 A solution of 1.92 g of the
conpound obt giyeebybu thel i afe dhyh@r StePoande0. 94 M of triethylam ne in
A saturated solution of HCl gas in ether is
added at RT, to pH = 1, to a solution of 12 g of the
compound obtained in the preceding step in 50 ml of
15 MeOH and the mixture is left stirring for 1 hour at RT.
The reaction mixture is concentrated under vacuum, the
residue taken up in DCM, the precipitate formed drained
and washed with ether. 3.4 g of the expected product
are obtained after recrystallization from 2-propanol,
20 m.p. = 200-204°cC.
F) 4-(Benzoyloxy)-2-(3,4-dichlorophenyl)-2-
hydroxybutylamine, (-) isomer.
A solution of 56.2 g of (18)-(+)-10-
camphorsulphonic acid in 660 ml of 2-propanol is heated
25 under reflux and then a solution of 78 g of the
compound obtained in the preceding step, in free base

form, in 660 ml of 2-propanol is added in a single



30 mM of DCMis cooled on an ice bath and a solution of 0.57 g of

met hanesul phonyl chloride in 10 mM of DCMis added dropwi se and the m xture
is left stirring for 20 5 m nutes. The reaction mxture is concentrated
under vacuum the residue taken up in watep, extracted with Acgﬁh #@
organi ¢ phase washed with water, wth a saturated NaC solutio EYr over
Na2S04 and the sol vent evaporated off under vacuum 2.22 g of the 25

expect ed produyeirtaren ardittes miktiheef bsmMeftaptorking 8vardidtiky 2003 D)
2- (2- (4- Cycl ohexyl pi perazin-1-yl)ethyl]-2-(3, 4di chl orophenyl)-4-[2-(3,5-di m
et hyl phenyl ) acdthydwingy piicd | ek dytdioe ht or rdeurnohohR@r atee €rystsdser. 5 A
m xture of 1.1 g of the conpound obtained in the preceding step, 0.56 g of
1- cycl ohexyl pifpered e eanttiredd g dieX-008 vasRedl wothDRFpirephrafled at 80C
for 3 hours. After cooling to RT, ice-cold water is added to the reaction
m xture, the rfaerume tihs qracrel Sdech ae AACRRd whéedryagiemphdsé @ashed
with water, with a saturated NaC solutjon) dried over NazS04 and the

sol vent ev&poPdt EleoRMRAKISUARAIA arHed reast HuRr ¢ sokhr bved ogFAphedlsn H
silica gel, eluting with the DCM MeQH (100/ 3_; v/v) m xture. The product
obtained is lﬁrhéhss%’lt\?éé’ileldn lBOWleQﬁYcFrt@c;rﬁlo?‘?% EIMRr39Q0 gaHedfto pH = 1 and

th t trat f. th it ed duct
obt ai ned aft ef“BEREFBETof it Lole i iR ST Al 8 28T (0 = 1
1]_9|\H/EO(;|)4 g‘g glg./ge O%tgggln% af%eé‘ S%l%r‘}g]lg Oémgﬁeﬁl8ql.jlf2 a2t %'f' cf'ralnlngg,o m.
2-[2-(4- I t 2-(3,5
84[3 Sul ?gog‘ggé?égmgggégﬁg%}’%fléc)é{%yI m)rpﬁ,(ﬁ:i:lafllceg ﬂﬂﬁch orlsc?eé (

hem hydr at g, fHﬁs'éEHEineﬁlﬁs ?an réc?g@t@lfiﬂgb1ff%h'3000'ﬂi A

2-[ 2- (Benzoyl oxy) et hyl ] i chl or ophe

[2-(3, 5-di chlpt@n@hgoalaﬁ@egyl brreﬁphabl @Qmp%'o&%hﬁ.ﬁm achi sommerad is
prepared according to the procedure described in step A of EXAMPLE 1 from

1.92 g of treckoapoedidadbeni aedihingr epasatngn ahdl Aryizg @ fofthkd
triethylamne, 1.04 g of 3,5-dichlorophenylacetic acid,
crystals formed.

20
GD = ~-17.3° (¢ =1 ; MeOH).

30 g of the salt thus obtained are taken up in a

15 10% NayC03; solution, extracted with AcOEt, the organic
phase washed with water to neutral pH, dried over Na;SO,
and the solvent evaporated off under vacuum. 17.72 g of

the expected producct are obtained after drying under

vacuum at 60°C, m.p. = 101°C.
20
aD = ~49.1° (¢ = 1 ; MeOH).

20 G) N-(2-Chloroacetyl)-4-(benzoyloxy)-2-(3,4-
dichlorophenyl) -2-hydroxybutylamine, (-) isomer.
A solution of 11.76 g of the compound obtained
in the preceding step and 3.33 g of triethylamine in
150 ml of DCM is cooled to 0°C , a solution of 3.75 g

25 of chloroacetyl chloride is added dropwise and the



35 mM of DCM and 2.46 g of BOP. 2.2 g of the expected product are obtained
inthe formof an oil. B)

2-(3,4-Di chl orophenyl ) -4-[2- (3, 5di chl orophenyl )acetyl]-2-(2-hydroxyethyl)no
rpholine, 15 single isoner. This conmpoundés prepared according t@£¢$%
procedure described in step B of EXAMPLE 1 from2.2 g of the ¢ HH

obtained in the preceding step, 1.5 m of a 30~ aqueous NaCOH sol ution and
30 mM of MeOHmikt&8ixgp AG dfefithestepeict@df qur oslucinatesobraenedacnibhe f or m of
an oil. C 2-(3,4-Dchlorophenyl)-4-[2-(3,5

di chl or opheny Mia¢arg 1-s2-dorqarstrtetred suiddomsdoxypet bpe] mesploki ne, single
i soner. 85 3 July 2003 This conpound is prepared according to the
procedur e des€ritégtied stidh GBEEXANVR Prodtiomihasey whshad wbdhhound
obtained in the preceding step, 0.59 g of triethylamne, 30 ml of DCM and
0.49 g of 5 nek&keshFshoRy PUdHISs istdUtiom ri of2 DoMth @ satukatespect ed
product are obtained_in the formof an oil. D)

2- [ 2- (4- Oy &l oNekyl PpEFasin- £X e etaRAY] NR2E8s 44REnEBROBRERGIE- 4- [ 2- (3, 5di oh
| or ophenyl ) acetyl ] nor phol i ne di_hydrochl oride, 10 hem hydrate, (+) isoner.
Thi s conpoundeVépBFéﬁﬁﬁeGf%c&&@&?nﬁaFSUFhe 4 6¥6€£dg%% YERGEHed in step D

f EXAMPLE 1 f 1 g of t bt ai ned .i.n the di tep, O.45

g.of Loye neilhrperdh PSR YRR R R B i o of
X . -4l =l . R .

(ppm P80, 8 thZ%% !_ishfp&?%%h;@ g.l%‘égtr%’ﬂzlp} m .7021’3#]?0'7.0 to 8.0 . m. 6H

11.6 . s . 2HgEXA %@8 g%[2-£4EQMgbgpgxyipiperazin-l-yl)ethyl]-2-(3,420
di chl or ophenyl Y24-[2-713, 5 bis(trifl uoromethyl)phenyl]acetyl]norpholine

di hydrochl ori de, hem hydrate, (+) isonmer. (I), 2HCL : X =N~ ; Ri = CFA;
Ar = ~\ Cl Q) 6-[2-(Benzoyloxy)ethyl]l-6-(3,4-
10 dichlorophenyl)morpholin-3-one, (-) isomer.

A solution of 13.5 g of the compound obtained in
the preceding step in 400 ml of THF is cooled to -30°C,
7.02 g of potassium tert-butoxide are added in a single
portion and the mixture is left stirring for 20 minutes

15 at -30°C. The reaction mixture is concentrated under
vacuum in the cold state, the residue extracted with
AcQOEt, the organic phase washed with a buffer solution
at pH = 2, with water, with a saturated NaCl solution,
dried over Na,80; and the solvent evaporated off under

20 wvacuum. 11.87 g of the expected product are obtained

after crystallization from the ether iso/pentane

mixture, m.p. = 134-137°C.
20
GD = -4.9° (c = 1 ; MeOH),

I) 2-[2-(Benzoyloxy)ethyl]-2-(3,4-

dichlorophenyl)morpholine, (-) isomer (preparation 1.1)



86 3 July 2003 A)

2-[ 2- (Benzoyl oxy) et hyl ]-2-(3,4-di chl orophenyl)-4[2-[3,5-bis(trifl uoronethyl
) phenyl ] acetyl ] nor phol i ne, single isoner. This conmpound is prepared
according to the 5 procedure described insstep A of EXAMPLE 1 %rﬁrkéxﬁé g
of the conmpound obtained in Preparation 1.1, 1.48 g of triethy A Yrfe V1. 59
g of 3,5-bis(trifluoronethyl)phenylacetic acid, 40 nmL of DCM and 2.85 g of
E)CP. 2.4 g of 4@ Bxperdediphdevephanglobrai(Rettyidy e thgrim-10 of an oil.
2- (3, 4- D chl ormghetyl Jnd; [ 2-| 3i5bmsett (prepatrarebhyll).phenyl | acetyl ] - 2- (2hydr
oxyet hyl ) nor phol i ne, single isoner. This conpound is prepared according to
the 15 procedure desaridmeditiostep B oF &XdfPLkelcbmpouldd ofptafiniede in
conpound obtained in the preceding step, 1.4 ml of a 30~ aqueous NaCH

sol ution and 3herpofcavbEGy tep oint helexpeecte@HPr ddustidade elit RThedhd n t he
formof an oil. 20 C _ .

2- (3, 4- Di cHl ordphemide .- 49 2538 mhieftai M usebnbi Ayl PEhEAYENEC ey MHF2- [ 2( met
hanesul phonyl oxy) et hyl ] nor phol i ne, single isonmer. This_compound is prepared
accordi ng to tams phsreddie HesEiT dets i heated weer ExalbbrE foFrdm 2 g of 25
t he conpound obtained in the precedj ng step, 0.57 of .tri_ethylam ne, 30 m
of DCM and 0. #P4sof 120313 IWW%‘?%n@EﬁI%gﬁy?déﬁiﬂoﬁF BYWER®20 ml  of

DCM 2.29 g of the_expected product argiobtéiﬁgd 55 %Pgu ggn18£ean oil. D)
AR L A ST bl -

i chl orophenyl ) -4-[.2-] 3,.5-bi s(t.r r e rpholi ne
dihydrocﬁlor?égécﬁéﬁthﬁﬁgﬁiékﬂ% 4%§%éﬁﬁ%$y%%§?§€§$%€ﬁl %bo tﬁg %onpound

obt ai ned iip t r i SR ; = LY. X i i d 10
0.71 g of 1@2()%%#8%%%%&]1% D|VFrI %ozhlgla%edo}l{ a%r(%oﬂ%é(% %‘{Ilg? gﬁ%gﬁ%%&% ter

cooling to RT;gtherteagtron g 6idr@iigh P edr | nfie Wed £51 1 &Xthagt €W th
AcCEt, the organi c phase washed with water, dried over Na~S04 and the
sol vent evapotat ednethtuaded vwaedmvabitin esitbierdsi chbe chylosmt @g9r aphgd on H

silica gel, eluting wwth the gradient of the DCM MeOH m xture from (100/2 ;
v/iv) to (100/50% WAY}O, Ewelyriothuctesobrtadined withli 3s0Evedtha BEMRnic
hydrochloric ether is added to pH =1 and the mixture is concentrated under
vacuum 0.6 gpbésehwagbedxpethevapesduciries] oivieai NedSQkt @andcoheretion in
the DCM pentane m xture. 20 aD = +23.4 (¢ = 0.5 ; MeOH). 1HNWR . 8 (ppm
0.8 to 2.85. @plvenH evapgresed ff wndergMacupm. {Theg xesidue I6H ; 11.8
m. 2H.

chromatographed on H silica gel, eluting with the

gradient of the DCM/MeOH mixture from (100/3 ; v/v) to

{100/5 ; v/v). The two compounds are separated :

- the least polar : compound of preparation 1.1,

20 m = 10.4 g, in oil form.
20
QD = -17° (¢ = 0.5 ; MeOH).

- the most polar : compound of preparation 1.2,

m=5.3 g, in oil form.
20

GD = =-20° (c = 0.5 ; MeOH).
PREPARATION 2.1
3,5-Dichlorophenylacetic acid.

25 (III) : Ry = Cl.



88 3 July 2003 EXAMPLE 4 2-[2-[4-(1-Carbarnoyl-1-nethylethyl)piperidin-1

yl Jethyl]-2-(3,4-di chl orophenyl)-4-[ 2-(3, 5di net hyl phenyl )acetyl ] nor phol i ne
hydrochl ori de, 5 sesqui hydrate, (-) isomer. (l), HClL : X =

H2NCO- C(CH3) ~-CH ; R~ _ -CH ; Ar =~ ~53 d A

2-(3, 4- Di chi or ophenyl ) - 2- (f or nyl met hyl ) - 4- [ 2- (3, 5di net hyl pheny! 4E20P3 nor p
holine, single isoner. A solution of 0.63 m of oxalyl chloride in 10 20 m
of DCM i s coolrgd 80 5-6AChlrdebenayl ragem aderosphere, a solution of 1.3 m
of DMSOin 20 m of DCM and then a solution of 2.55 g of the conpound
obtained in step B of Brdmplienl cend 2. B4y mf ofhDVBAL | eh2Orifle 0o£nDCM ar e
added dropwi se. The mxture is left 15 stirring for 30 mnutes at -60C, the
tenperature i £0amlowdd chd oricfenmp +50RAE! KrgpwiseraetRY| bai de are added
and the mxture is left stirring while the tenperature is allowed to rise
to RT. The reaetiugaom vfurd .iSs dvesthelr nidirhl onehpezebl yicerol with water,

20 with a saturated NaHCO3 solution, with water, the organic phase dried
over l\/gS045anél59hé115@¢v§ﬁt1°é\¢§§(¥ﬁataéﬂi chhrenuer'éﬁ? TREEHAE S Jeeated ehe

expect ed product are aqbtai_ned. J

2003
2-[ 2-[ 4- (1- CatBaAByF- iOﬁﬁhW@Fﬁy@m %‘%W}O‘Qer(%l%h&%ﬁal or ophen
I4235dth|t| hl ori d hydr at
() somer. 688 2608 BEEhakedap S 5%%%%2% & e S TG e -
base) and then.0,_74 g}é%c%g% §@OE |%c%t_r%x36l%% t}yeherg\g%la&g ;?rc?dx? og acetic

acid are addeafa{'hﬁT nitrogen at nos 0'a ron of 0.64
g of the corrp,?ggg gbtained in the 10 precedl ng step in 30 mM of DCM and the
mxture is leff Stirring overnight at RT. The reaction mxture is

al kal i ni zeg tg) pHs —5BDPé’hPQPbﬁheﬂnyacét%ﬁ&'é'&:@tl@d NaHC03 sol ution, extracted
with DCM the organic phase washed three tinmes with water, dried over MySO-

and the solvent 15 eyaporatednob unseg yacyBRasERen’ eg»aehuae Sn

chromat ographed on H silica gel, eluting with the gradient of the DCM MeCH
m xture fromgd0oel lof Waitlérupstad(iéGOtB a eblhtidhe ofr ddugt odbttdiened i s

di ssolved in DCM hydrochloric ether is added to pH = 1, the 20 precipitate
fornmed is dratorecoand cptained. Bﬁltgeobrehedénpeélt@@ plnodi@ctn]i ©obt ai ned.
20 aD = -23.8 (¢ = 0.5 ; MeOH). 1IHNWR . b (ppm 0.8to 1.2 . se . 6H;
1.2 to 2.0 . BACH@nd the mpxguge. im heated: updert seglex fer. 8H : 10.2 .
se . 1H 9 0 3 July 2003 EXAMPLE, 5

2-[2- [ 4- (43 Cof Bt - 1T%tw%%ﬁ9|)ﬁ| PeRFanprated under vacuum, the

| ]ethyl]-2-(3,4- hI h I 3,5dieth h , t I
KyL?ocﬁl Lr. d(er 55 it 1 e“y% EATEIG o S e v i e

. R~

2-[2- (Benzoyl &%ﬁr&%ﬁ}}asf (33S A})l o“r’%)%lﬁeny’f?rkl[grfgd ogr tHpr%‘ényl)acety

|]nDrph0||neaﬁ%lgﬂéaééﬁvgﬂt is evaporated off under vacuum. The

residue is chromatographed on H silica, eluting with
20 the heptane/toluene (50/50 ; v/v) mixture and then with
toluene. 7 g of the expected product are obtained,
which product is used as it is.
C) 3,5-Dichlorophenylacetic acid.
A solution of 8.4 g of KOH in 10 ml of water is
25 added to a solution of 7 g of the compound obtained in
the preceding step in 50 ml of EtOH and then the

mixture is heated under reflux for 5 hours. The mixture



A solution of 2.27 g of the conpound obtained in 10 Preparation 1.1 in 25
m of DCMis cooled to OC, 1.15 g of the conpound obtained in Preparation
2.2, 0.72 g of triethylam ne and then 3.17 g of BOP are added and the

m xture is left stirring for 1 hour. The geaction m xture is e§ l@%E mnth
DCM the organic 15 phase washed with water, with a buffer sol ut g

wth water, with a 100 Nal CO3 solution, with water, dried over Na~S04 and
the sol vent evapaaicthtfdtadeidaaciaduumhethesrdgedue cbr eameegraphed on
Hsilica gel, eluting wwth DCM and then with the DCM MeOH (100/1 ; 20 v/v)
mxture. 3.1 grofwdthe expectashduodustiage ei obdasned. wBEh ether, the
2-(3,4-Di chl orophenyl) - 2-(2-hydroxyet hyl )-4-[2(3, 5, di et hyl phenyl ) acetyl ] nor
phol i ne, singleueanemhasedh 3 akildi 2003 Yo mpRture by 3ddigioh blie conpound
obtained in the preceding step and 1.5 m of a 300 aqueous NaCH sol uti on,
in 130 M of MeGdentsatefd Hl raridigHeomixtome bt KLt Theireaogi on m xture
is concentrated under 5 vacuum the residue extracted with an AcOEt/ et her
(50/50 ; vhv) oniexruiodt telte RIT-gdifiec quivatee Wosted predect i hresmedt hswat er,
dried over Na2S09 and the solvent evaporated off under vacuum The residue
i s chromat ogr &phédiegn MWasheCc ¥ igdl wadlan ianf ixirdomemd YacywWena®i th the
DCM MeCOH (100/2 ; v/v) m xture. 2 g of_the expected product _are obtai ned.

C °C. g of the expected product are obtained,

2-(3,4-Dichlor oghenyl a gf | met hyl ) -4-[ 2-(3, 5di et hyl phenyl ) acetyl ] nor ph
oline, single™ Bonér %ﬁﬁ ound is prepared according to the 15
procedure des te A of Exanple 4 fromO0.67 g of oxalyl chloride
in 20 m of D%k‘/FpgﬂﬁlrSCﬁ O in 10 M of DCM 2.0 g of the conpound

obt ai ned %PatQespbﬁgggbﬂghghﬁgaggqlq: éﬁé g of DMSO in 20 m of DCMand 2.9 ¢

of trieth m ne e expecte product 20 are obtained. D)
2-12-14-(1- Ca(rm MDY }‘ d- @j@itd}.yl et hyl) pi peridin-1yl]ethyl]-2-(3, 4-dichl orophen
yl)-4-12-(3, 5d| et hyl phenyl ) acet yl ] nor phol i ne hydrochl ori de, hem hydrat e,

(-) isoner. 2% Thi sscoiPomtbiSmebeRaead.according to the procedure
described in step H of Exanple 4 fromO0.58 g g2 3 July 2003 of the
conpound obt ai ned i A tihexpiiesedf nPosgepti B-bbonb-af, 6B tby23ng 1dnd,he
conmpound obtained in Preparation 3.1 (free base), 0.58 g of sodium

triacet oxyboriohydnl def ancle8idrapsdof 180emilcodicadcobcéngrafteh@Cdxpected 5
product is obtained. ZOaD = -23.4 (¢ = 0.5; MOH. IHNW . S (ppm . 0.6
to 1.8 . 1. s@tiang 3@ Ml 8of watenoand 804 my 8LQELOM isgHool®® to 10.2

se . 1H EXAMPLE 6 )
to -5°C, a solution of 6.6 g of sodium nitrite in 25 ml

of water is added dropwise and the mixture is left
stirring for 30 minutes at RT. The reaction mixture is
poured over 170 ml of 50% HsPO, cooled to 0°C, the

20 mixture is left stirring for 2 hours at 0°C and then
for 48 hours at RT. The reaction mixture is extracted
with ether, the organic phase washed with water, with a
1IN NaOH solution, with water, dried over Na;S0; and the
solvent evaporated off under vacuum. The residue is

25 chromatographed on silica gel, eluting with
cyclohexane. 18 g of the expected product are obtained.

B) 3,5-Diethylbenzonitrile.



2-[2-[4-(1-Carbanoyl cycl ohexyl ) pi peridin-1 20

yl Jethyl]-2-(3,4-dichlorophenyl)-4-[2-[3,5

bi s(trifluoromethyl)phenyl]acetyl]norpholine hydrochl oride, (+) isomer.
(), HC1 : X =HNCOiI H ; R~ =CF3 ; AgF ~~Cl C1 A 3 July 2003
2-(3,4-D chl orophenyl )-2-(fornyl nethyl)-4-[2-[3,5 15 y

bi s(trifluoronethyl)phenyl]acetyl)norpholine, single isonmer. This conpound

i s prepared accordi ng t@xXtherareure gdeaeseribedcbmpstied dbehkiksanphe 4
fromO0.62 mM of oxalyl chloride in 15 mM of DCM 1.26 ml of DVMSO in 20 15

m of DCM 3. theg pafecdis mepmrmpdabtial nebf ncspeer BI pf ckxanpkeid and 1. 81
m of DMSOin 15 m of DCM and 93 3 July 2003 5.12 m of triethylam ne.
3.13 g of the7éxpécdd Dproducthesrteedbficat retdl. hdd)rs under reflux. After
2-[2-[4-(1- Car banoyl cycl ohexyl ) pi peridi n-1yl ] ethyl]-2-(3, 4-di chl orophenyl ) -
4-12-[3,5 5 bicspflingl tor &Tet e presrpt i]cac et jurme phol| porer é¢ dovehl ori de, (+)
i somer. This conpound is prepared according to the procedure described in
step B of Bxahpl al4ofr wat@rs agcofl efite stanpoural obhtRF eritih a haumprisedi ng
step in 20 M 10 of DCM 0.198 g of the _conpound obtained in Preparation
3.5 (free bas&prmgd4pTheoMiFbHirEmity iCACAEsk Worighyidie deadhd 75 Uriehsobf
acetic acid. 0.467 g of the expected product is obtained. 20 aD - +28.8 (c
- 0.5 - Nbc}bgthylenedlamlne are added and the mixture is left
stirring for 2 hours at RT. The mixture is extracted
with AcOEt, the organic phase is washed with water,
10 dried over Na,S0; and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
gel, eluting with the cyclohexane/AcOEt (95/5 ; v/v)
mixture. 12 g of the expected product are obtained.
C) 3,5-Diethylbenzoic acid.
15 A solution of 22 g of KOH in 15 ml of water is
added to a solution of 12 g of the compound obtained in
the preceding step in 60 ml of EtOH and the mixture is
heated under reflux for 24 hours. The reaction mixture
is concentrated under vacuum, the residue extracted
20 with water, the agueous phase washed with ether, the
aquecus phase acidified to pH = 2 by addition of

concentrated HCl, the precipitate formed drained,
washed with water and dried under vacuum. 13 g of the
expected product are obtained.
25 D) 3,5-Diethylbenzoic acid methyl ester.
A mixture of 13 g of the compound obtained in

the preceding step in 90 ml of MeOH and 10 drops of



IHNWR . 8 (ppm) . 0.6 to 1.9 . m. 12H; 1.9to 4.5. ml1l5 . 18H; 6.8 to
8.2 . m. 8H; 9.8to0 10.4 . 2s . 2H By carrying out the procedure
according to the procedures described in the precedi ng Exanpl es, the

conpounds according to the invention whigil are assenbled in Taggﬁly%w ow
are prepared. 20 94 3 July 2003 TABLE | O CHz~CH~ R~ X N-CHr -CH’-T= ~~, ~

_ CH CH OROdO Cl ExanplesXRlSalt) hydrateNVRaD (¢ = 0.5 ; MeOH) 72HC1,
1.5 HzOCHI CH3{s®, )iz heENNRENCQ X Nox 276828€1hotrE20fhe Ye€H8ion
~NVRH, NCO- 24. 692HC1, 0.75 H20CH3 CH3( c )~

~- CH2 CH3 NIVRHZINGR: O 81 24 c31@2HEL 2 t@edb urkde x| vh qutih Ctthe-sr&dH @ + £H
NVRNCO-C-N2 3~ ~ CH3 - 2 3. 6 11N 2HCL1, 0.5 H20( a )-CHZCH3NWR-25.2 (c =

0. 25) 95 3 Hakgn20P3iExwapkes XRESria 1 inedt dtye NREDR i(an ©H.& 10%
MeOH) 12~HC1, 2 HBO
NaHCO; solution, extracted with water, the organic phase
5 washed with a 10% NaHCO; scolution, with water, dried
over Na;S0; and the solvent evaporated off under wvacuum.
12 g of the expected product are obtained.
E}) 3,5-Diethylbenzyl alcohol.
A suspension of 2.5 g of lithium aluminium
10 hydride in 50 ml of THF is cooled to 0°C, a solution of
12 g of the compound obtained in the preceding step in
50 ml of THF is added dropwise and the mixture is left
stirring for 30 minutes. The reaction mixture is
hydrolysed by addition of 2.5 ml of water, 2.5 ml of 4N
15 NaOH and 7.5 ml of water. The mineral salts are
filtered and the filtrate is concentrated under vacuum.
10.9 g of the expected product are obtained, which
product is used as it is.
F) 3,5-Diethylbenzyl methanesulphonate
20 A solution of 8.4 g of methanesulphonyl chloride
in 50 ml of DCM is added dropwise at RT to a solution
of 10.9 g of the compound obtained in the preceding
step and 7.4 g of triethylamine in 100 ml of DCM and
the mixture is left stirring for 30 minutes. The
25 reaction mixture is concentrated under wvacuum, the

residue is taken up in water, extracted with ether, the

organic phase washed with water, dried over Na;S0O; and



(f)H NCO ~- CH3~R-24. 4CH3 CH313\ / ~2HCl ( 2 HzOHzNCO C-N~g ) CF3NMR+27.6 (a)
This conmpound is prepared according to the procedure described in step B of
Exanple 4 fromthe conpound obtained in step A of Exanple 4 and fromthe
conpound obtained in Preparation 3.2 in thge formof a 5 free b@ge Eécﬁa Thi s
conpound is prepared according to the procedure described in s

Exanple 4 fromthe conpound obtained in step A of Exanple 4 and fromthe

conmpound obt aitted ddlRepasedporaBed bAft indker reeliumm.1Q6f e hase (c)
This conmpound is prepared according to the procedure described in step D of

Exanpl e 5 fromige wadmmtondh obt sreedbtaisedp €hothExapguetb igndisfadomd he
conpound obtained in Preparation 3.2 in the formof a 15 free base. 9 6 3
July 2003 (d) ikhiiss.conpound is prepared according to the procedure
described in step D of Exanple 5 fromthe conmpound obtained in step C of
Exanpl e 5 and &r 0@, th@®iedimuwierobtadereehitr Preparation 3.4 in the form of
a 5 free base. (e) This conpound is prepared according to the procedure
described in step D éf sRlarpsian DF rom’ e ebrpomgs bbnarviedida snep C of

Exampl e 5 and from lcycl ohexyl pi per azi ne. Thi s _conpound i s prepared
according to @e%éf@rt@rdés%rq%%‘%ﬁﬁps‘%eipblgoﬁ‘aﬁp% g4 pfoRfehe

conpound obt ai ned in step A of_ Exa e 4 and_fromthe conpound obt ained in
Prepar ati on SCS’HHPH”PﬁeoﬁO(’}Pth(ﬂ‘d at r@ée t%%eece ??gﬁtqiﬂlkngg%o‘ﬂ hd®fs

Phe. compound. BHFARRED S ZRER oK or R 6 A 77 ohF hb RBRBOURESobl ;."L”ed
IR gLt LIS b AR, L
0 o BOBRLE Sl R A ok oer it 2816
organic phase washed with water, dried over Na,S0, and
the solvent evaporated off under vacuum. The residue is
chromatographed on H silica gel, eluting with DCM. 3 g
of the expected product are obtained.
15 H} 3,5-Diethylphenylacetic acid.
A solution of 7.8 g of KOH in 10 ml of water is
added to a solution of 3 g of the compound obtained in
the preceding step in 50 ml of EtOH and then the
mixture is heated under reflux for 5 hours. The mixture
20 1is concentrated under vacuum, the residue taken up in
water, the agqueous phase washed with ether, the agqueous
phase acidified to pH = 1 by addition of concentrated
HCl and the mixture is left stirring overnight at RT.
The crystallized product formed is drained, washed with

25 water and dried under vacuum. 2.5 g of the expected

product are obtained.



g7 3 July 2003 EXAMPLE 9 . 1HNVR . 8 (ppn) . 0.8 to 1.2 . 2t . 6H: 1.4 .
se. 6H: 2.0to0 5.0 . m. 24H, 6.4 t0 8.0 . m. 6H EXAMPLE 10 . 1H NNiR .

8 (ppm) . 0.6 t0o 1.8. m. 12H; 52.0to 4.8 . m. 32H; 6.4 to0 80 . m.
6H ; 10.6 to 11 . se . 2H EXAWPLE 11 . 1H NWVR . 8 (ppm . 0.9§ I2 é03 m.
22H; 2.7t0 4.8 . m. 19H; 6.4 t0 7.8 .6,n. 6H; 11.75 . s . 1 .y%
EXAMPLE 12 . IHNWR . 8 (ppm . 0.4 t0 1.0 . 2mt . 4H; 1.3 t0 2.5 . m.
13H; 2.55to4.5. m. 14H; 6.4to 7. 8. m. 84; 10. 1 . s . 1H
EXAMPLE 13 . 1H NMR ., 8 pm . 1.4, se . 6H; 2.15t0 4.4 . m. 20H; 7.2
to 82 . m. 8H 15 ERA E:1§ (ppm} : 1.1 : &t : 6H ; 2.4 : gd : 4H ;
2-[2-[4-(1-Carbanoyl - 1- net hyl et hyl ) pi peridi n-1yl]ethyl]-2-(3, 4-di chl orophen
yl)-4-]2-(3, 5&i-§h|=or%;fhe%ﬁ/|')a%e% % ]’ﬁo'r phdl i n&? hydi o8fl or LHe, heni hydrat e,
(+) isomer. (lI), HCL : X =HNCOCCH3),- ~H ; R-=Cl1L; Ar, = ~~Cl1 20
A) 2-(3,4-Dichl orophenyl)-2-(fornmylmethyl)-4-[2-(3,5
dichIoropheny%ﬁ§$§%§%]3%{2p line, single isonmer. This conpound is prepared
according to & ‘described in step A of Exanple 4 fromO0.715 g

3 July 2003:98 eof ~oxalyl_ chloni i 5 f.DCM 1.08 g of DMSO in 15 mi
of DCM 2.12 g’nggﬁ%Oé§%§|£%?%§i%§%§§f%ﬂ?é&%b B of Exanple 2 and 1.55 g
of DMSOin 15 mM of DCMand 2.89 g of triethylamne. 2.13 g of the expected
product 5 are obtained. B) C

2-[2-[4-(1-Carbanng¢-1ﬁg§t é?hyl)piperidin-lyl]ethyl]-2-(3,4-dichlorophen
yl)-4-[2-(3, 5di chl gp nyacet yl ] nor phol i ne hydrochl ori de, hem hydrat e,
(+) isoner. 10 This conpound $Hsprepared according to the procedure
described in step B of Exanple 4 fromO0.47 g of the conpound obtained in
the preceding step in 20 M of DCM 0.21 g of the conpound obtained in
Preparation 3.1 (free base), 0.5 g of sodiumtriacetoxyborohydride 15 and 8
drops of acetAr atiBrofo4286¢gdbisbheopxpentiee.product is obtained. 20 aD =
+4.8 (¢ = 0.5; MeOH) IHNW . 8 (ppm . 0.9 . s . 6H; 1.3 to 2.5. m. 7H
: 2.5to0 4Q . m. 1MHeletbonoof. 87.7ny. o8H2, 61@iisopropylamine in
50 ml of MeOH and 10 ml of acetic acid is cooled on an
ice bath, a solution of 16 g of bromine in 50 ml of
acetic acid is added dropwise while the temperature is
maintained below 15°C and the mixture is left stirring
15 for 2 hours at RT. The reaction mixture is concentrated
under wvacuum, the residue extracted with ether, the
organic phase washed several times with water, dried
over Na,;S$S0; and the solvent evaporated under wvacuum.
25 g of the expected product are obtained.
20 B) 3,5-Diisopropylbromobenzene.
A mixture of 25 g of the compound obtained in
the preceding step in 180 ml of acetic acid, 120 ml of
water and 35 ml of a concentrated HCl solution is

cooled to 0°C, a solution of 7.6 g of sodium nitrite in

25 30 ml of water is added dropwise while the temperature



2s . 1H 20 EXAMPLE 15
2-[2-[4-(1-Carbanoyl - 1- et hyl et hyl ) pi peri di n-1yl ] ethyl)-2-(3, 4-di chl or ophen
yl)-4-[2-[3,5bis(trifluoronethyl)phenyl]acetyl]norpholine hydrochl oride,
nonohydrate, (+) isoner. 3 July 2003 99 (1), HA : X = H-NCg |gh@b3-CHA
m xture of 0.3 g of Preparation 3.1 and 646 g of acetonitrile is at ed
under 5 insoluble matter is filtered R~ =CF3 ; Ar = ~ ~ Cl1 Cl1 the conpound
obtained in K2C03 in 10 m of reflux for 3 hours. The off and the filtrate
is concentrated under vacyum _The _product of Preparati.on %ﬁﬁ7ls di ssol ved
in the form ofs aaiRkeapbagd pﬁéngBtglﬁgg it e2@l§P of the

conpound obtained jn s Ie 6 ad fall d D.62 g of
sodlun1tr|ace§B&955?%h§B$ S@ Qﬁﬁug r8ps g?Cacg i T&ET ggﬁhn?hé%%%xture is
left stirring, overnight at und h eaction
mxture is al JI(%IP‘?WE% Beﬁ 9 @aggl t|H6 Cﬁl%%% n%uﬁl%n,
extracted wth, the n 3 thHid RS mM water, with a
saturat ed Nadl*%Bfuti by, ??e 552?ﬁ§gé§2 gﬁghetgblventegégborated of f

under vacu The r ographed eSicdtiGR ahot i @leutiigng with
DCM and t#g]rP%?% ?eﬁi%ﬁfédgé?g% g{; 5‘/%) T%@xt%urgtlThe prxct):duct J'obt ai ned
I's 20 dissol V@&f%%@ﬁbmﬂygmebl Othe 8thBRikSpadeedwiaehrld wikh the

precipitate for Is drained and dried. 0.5 g of the expected product is

obtained. 20 a0 & +2<9r;(&d—09e5 NaMesHEnd 0@ Foliten 208 rd+ NG .o BE (ppn) .
1.0 . s . 6H; L 2.5 6H; 2.5to0 4.4 . m. 15H; 6.8 to 7.2 . 2s

. 2H; 7.3 t%z&iér-vé&uur@H The Febhdd6. 15 ch2ematbbraBXANMPRE 56 13ca
2-[2-[4-(1-Carbanoyl - 1- net hyl et hyl ) pi perazin-1
yl ) et hyl ] -2- (PeX- db it phiny| FydlpRexdng. 16.2 g of the expected
di i sopropyl phenyl ) acetyl ) norphol i ne di hydrochl oride, nonohydrate, (-)
I SOner. 10 product are obtained.
C) 3,5-Diisopropylbenzonitrile.
A mixture of 16.2 g of the compound obtained in
the preceding step and 6.95 g of copper (I) cyanide in
50 ml of DMF is heated for 18 hours under reflux. After
15 cooling to RT, the reaction mixture is poured over
150 ml of water and left stirring for 30 minutes at RT.
The mixture is cooled on an ice bath, 150 ml of
ethylenediamine are added and the mixture is left
stirring for 2 hours at RT. The mixture is extracted
20 with ACOEt, the organic phase washed with water, dried
over Na,S0; and the solvent evaporated off under vacuum.
The residue is chromatographed on silica gel, eluting
with the cyclohexane/AcOEt (100/5 ; v/v) mixture. 5.5 g
of the expected product are obtained.
25 D) 3,5-Diisopropylbenzoic acid.

A solution of 6.7 g of KOH in 10 ml of water is



/CH3 (1), 2HCL : X = HHNCOC(CH3),-N~ ; R~ _~; Ar = ~~C CH3 C 10 A
2-(3,4-Di chl orophenyl ) -2-(2-hydroxyethyl)-4-]2

(3,5-diisopropyl phenyl)acetyl)norpholine, single isomer. A mxture of 1.78
g of the compound obtained in Preparation_ 1.2, 0.8 g of triethybgggﬁ@ and
1.4 g of 15 3,5-diisopropyl phenyl acetic afd in 40 ni of DCMi's 8 to
0C, 2.85 g of HOP are added and the m xture is left stirring for 30 m nutes
at RT. The reaction m xture is concentrated under vacuum the residue
extracted with her, the ani c e_washed with 20 water, w,th a buffer
sol uti on pH :§§QQéiq?\ﬂn%§i hH gPiirim%»PgoFH?iSHWPRPPH fRE8inedr i ed

NazS d th I . ted of f d T i d
Chr omat ogr aphad R HERTCRRH b1 oo B Ut il Wi HOE B Qe Bt R e AE POV MecH

m xture fron]Q%O%Q%tédg%%béf)rﬁﬁﬁﬁ§nébgqu ﬁé&ré!qgéé fegéglOnl'z g of the

expect ed product “are obtained.

2-(3, - D1 chl ORORAGHY k2 - JIBLY disd 24 cluafl! | 8007 PRYL BRENVLRAget Yl ) m

or phol i ne, S|ngﬁé I Soner. I'S conpound 1 s prepared according

procedure desgribed,] te Q%E%ﬁﬂpl roa: - I oride in
20 M of Bg.gﬁgwg?e%WB%h@h%ﬁ m oﬁ£%§§é Q%Ggga§8§l€%é9§%%%buﬁgéobtained

in the precedipgestappaadedat et dMAQ ik 20 ninplad@dand dg64 g of 10
uc

triethylamne. 1.1 g of the expected pro t are obtained. O

2-[2-[4-(1- Cacbameykritceat hylet ke pirerriazitetky|feimad |d2aiBed; di chl or ophen
yl)-4-[2-(3, 5dii sopropyl phenyl)acetyl)norpholine di hydrochl oride, 15
nonohydr at e, vaj)hedowith Whkercampourdeds pr.dpay edf adoorahpertadt he
procedure described in step B of Exanple 4 fromO0.45 g of the conpound
obt ai ned i n theoguetedragobtepnied.50 nml of DCM 0.2 g of the conpound
obtained in Preparation 20 3.2 in the formof a free base, 0.4 g of sodium
tri acet oxybdrBhydt i deDahgosrdpypbenEoacetrédaeriiyloestgrof the expected
product are obtained. 20 a D= -18.4 (¢ = 0.25 ; MeOH). 1H NVR ._ b (ppm

0.8 to 1.7 . m. 18H ;mxpurenpf 53f1 g ofsthg gompoupd obgpineg 4nto 8.0 .

m. 8H - wo Q0 58292402, 33Ha¥ 20031 fh nYBot sERRPONAT 19T 2R -
H;S04 is heated under reflux for 18 hours. The reaction
mixture is concentrated under vacuum, the residue taken

15 up in water, neutralized by addition of a 10% NaHCO;
solution, extracted with ether, the organic phase
washed with water, dried over Na,S0, and the solvent
evaporated off under vacuum. 6 g of the expected
product are cbtained.

20 F) 3,5-Diisopropylbenzyl alcohol.

A solution of 6 g of the compound obtained in
the preceding step in 50 ml of THF is added dropwise at
RT to a suspension of 1 g of lithium aluminium hydride
in 25 ml of THF and the mixture is left stirring for

25 30 minutes. The reaction mixture is hydrolysed by

addition of 1 ml of water, 1 ml of 4N NaOH and then



C~ CH—~ CH XV?~-CH,-CH,- i ~ CH~N-,i-Cli: .4r 5in which - Ar represents

a phenyl nonosubstituted or disubstituted with a hal ogen atom a

(C -C3)alkyl; / | - Xrepresents a group Rz- \ ~ a group R3-\ ; 1 f~ - Rl

represents a chlorine atom a bromne atom a (G -C3)al kyl orqg 0
JUL209

trifluoronmethyl; - RZ represents a (Cl1-@&) alkyl; a (C3-Ch) cy ;
group -CR~-R~-CONROR; ; 15 - R3 represents a group - CRSRSCONRoR~; - R4 and RS
represent the sanme radical chosen froma nmethyl, an ethyl, an n-propyl or
an n-butyl; - or alternatively RO and R5, to ether th t grbnatomto
whi ch they aPemat PécWé&erooﬁféﬁ fHnerR X 2@"’(@ ﬂ%ﬁ?? 1809 R8®and R~

each independently represent a hydro .
al ternativel $iR6T8KE RS, cloéldj&“l%y qq Cflb‘ﬂé a@?%n*?%l%ﬁ?cﬁsthey are

attached, constitute a 25.het cl d .. ch
3 July 2003 S68%3650f bR el 'erqr%} h;f‘phc% S Ry eRze At
t |om)rp0|n er.hydr o- h
i nor gani ¢ or WBF§ani grggldd v hi\vasféﬁ ﬁ%r%@#’beﬁg/ Ebﬁpﬁghtﬁé ';a;arego; e

thereof. 2 E9889“99c38%9r?h%gré%fgda'?éhcﬂﬂbﬂﬁﬁéﬁkéghed on silica
gel, eluting with the cyclohexane/AcOEt (100/5 ; v/v)
mixture. 4.4 g of the expected product are obtained.
G) 3,5-Diisopropylbenzyl methanesulphonate.
A solution of 2.88 g of methanesulphonyl
10 chloride in 10 ml of DCM is added dropwise at RT to a
solution of 4.4 g of the compound obtained in the
preceding step and 2.5 g of triethylamine in 50 ml of
DCM and the mixture is left stirring for 30 minutes.
The reaction mixture is washed with water, the organic
15 phase dried over Na;SO; and the solvent evaporated off
under vacuum. 6.2 g of the expected product are
obtained.
H) 3,5-Diisopropylphenylacetonitrile.
A solution of 1.8 g of potassium cyanide in
20 10 ml of water is added to a solution of 6.2 g of the
compound obtained in the preceding step in 40 ml of
EtOH and the mixture is heated under reflux for
3 hours. The reaction mixture is concentrated under
vacuum, the residue taken up in water, extracted with
25 ether, the organic phase washed with water, dried over

Na,S0,; and the solvent evaporated off under vacuum. The



represents a 3, 4-dichlorophenyl. 3. Conpound according to Claim1l1, in which
the substituents Rl represent a chlorine atom a nethyl, an 10 ethyl, an
i sopropyl or a trifluoromethyl. 4. Conmpound according to Claim1) in which

X represents a group R2-N~ in which R2 represents a (Cl-C6) alkyl (
C3-C6 ) cycloalkyl . 15 ~ 5. Conpound acc‘g?di ng to C aim 4, iné(%/\Hlngoaz
represents a cyclopentyl or a cycl ohexyl. 6. Conpound according to Caim1l,
in which X represents a group RZ-N~ in which Rz represents a group

- CRSRSCONR6R~ . 20, 7. .Conpound accor}%_ién to leimG {Ln V\ﬂigh R4 a@g R5
each represent S5 IS STARRLF ?@,O%ife he? 9fth EHBEEBPLBATEt om to
whi ch they are.attac e%}, constitute E_llao.hex |, 8,. Conpound,according to
Claim6, in \Aﬁlhc?hcﬁfé: aNEES ﬁcadlits (?//; an\éyY)eprpjeﬁ%lﬁgghygr%g%no ra
nmet hyl . 3J Q:%% . rggog C i to Caim1, in which X
represents a glg%u% -Ci%fén%m C r}?ee;a)of%‘ggeln é51@’61 group - CR~-RSCONRG6R~. 5 10.
Conmpound accokdi ng £0n¢h alm-Qnih B HAN %&@C-@%ﬁ% each represent a nethyl
or alternati ve?y, tf oget erg}\fvi 'toﬁll ?ﬁe 8§11r on latom to which they are attached,
constitute g cycl ohexyl 8(+206Y6lOB.@PY ol korCampoundhaceorgd fig- tos O ai m
9, in which R6 and 10 R~ are simlar and represent hydrogen or a nethyl.
added to a solution of 2.2 g of the compound obtained
in the preceding step in 40 ml of EtOH and the mixture
is heated under reflux for 5 hours. The reaction
mixture is concentrated under wvacuum, the residue taken
10 up in water, the agqueous phase washed with ether, the
aqueous phase acidified to pH = 1 by addition of
concentrated HC1l, extracted with DCM, the organic phase
washed with water, dried over Na,S04 and the solvent
evaporated off under vacuum. 2 g of the expected

15 product are obtained.

PREPARATION 3.1

2- (Piperidin-4-yl)isobutyramide hydrochloride.
(VII), HCl : X = -CH-C(CH,),~CONH,.

A) 2-Methyl-2-(pyridin-4-yl)propionitrile.

20 A mixture of 3 g of pyridin-4-ylacetonitrile
hydrochloride in 50 ml of DMF is cooled to 0°C, 2.6 g
of 60% sodium hydride in o0il are added in small
portions and the mixture is left stirring for 2 hours
at RT. The reaction mixture is cooled on an ice bath,

25 6 g of methyl iodide are added dropwise and the mixture

is left stirring overnight at RT. The reaction mixture



12. Compound ,according to daim1l of formula. C CH, CHi ' R-'- ~NCH
CH CGCH~-N~CH ~~(1") /] 0-d CLinwiich . 15 - R 1 represents a
chlorine atom a nmethyl, an ethyl, an isopropyl or a trifluoronmethyl ; -

R 2 represents a cycl opentyl or a cyclohexyl ; as well as the §%l i},szé&ereof
wi th inorganic or organic 20 acids, the vates thereof and/o?f “the

hydr at es t her eof . 3 July 2003 105 13. Conpound according to Caim1l of
formula. CH, RaRs OCH2Z RGNCOCNNCH-CH-C, ~-NCCH CH Il ~ ~ (
) "/ OR-CL.,Clin ich . - R1represents a chlorine atom,6 a nethyl, an
5 ethyl) an i38pPBPRYF%PVELt A Wa&&ropﬁﬁ%ﬂl’ftur? Qe’é?Fﬁaﬁ%Ge‘%’cﬁ“represent a
nmethyl or alterpativ , toget.her with the carbon atomto i t hey are
at t ached, con?Hj’Fﬁt eghécﬁfﬁgﬁéfyphjas-e ReS “ﬁ'tglfres%filfﬁaf t?’égl&?lfi’igfepresent
g?gg%?g"ge” OLo R PRLAY! a3 Woklr fRsbi® #ahta LReLAR’ Wt R hRQrgani ¢ or
evaporated off under vacuum. The residue is
5 chromatographed on H silica gel, eluting with DCM and
then with the DCM/MeOH (98/2 ; v/v) mixture. 2.39 g of
the expected product are obtained in the form of an oil
which crystallizes.
B) 2-(Pyridin-4-yl)isobutyramide hydrochloride.
10 A mixture of 2.39 g of the compound obtained in
the preceding step and 10 ml of a concentrated H,50,
solution is heated at 100°C for 15 minutes. The
reaction mixture is cooled to RT, 50 g of ice are
added, the mixture is alkalinized to pH = 14 by
15 addition of a concentrated NaOH solution, the mineral
salts are filtered, the filtrate extracted with AcOEt
and then with DCM, the combined organic phases dried
over MgS0O,, filtered and the solvents evaporated off
under vacuum (m.p. = 134°C, base). The product obtained
20 is dissolved in acetone, the mixture is acidified to
pH = 1 by addition of hydrochloric ether and the
precipitate formed is drained. 2.9 g of the expected
product are obtained.
C) 2-(Piperidin-4-yl)isobutyramide hydrochloride.

25 A mixture of 2.9 g of the compound obtained in

the preceding step, 1 g of Pt0O; and 50 ml of MeOH is



acids, the solvates thereof and/or the hydrates thereof. 14. Conpound
Caiml of formula . 15 R~4~ ~~ O-CH, CH T_ _ R /NCOC

N-CHZ-CH2-C~CH ~~ I CH ~ ~ (1",) /' OC C in which . 3 July 2003 106
- R1 represents a chlorine atom a nethyl, an ethyl, an isoprggy 32

according to

trifluoromethyl ; - R 9 and R S each représent a net hyl
together with the carbon atomto which 5 they are attached,

cycl ohexyl or a cyclopropyl; - R6 and R~ are simlar and represent
hydrogen or a nethyl ; as well as the salts(}hereof wi th inorganic or
organi ¢ 10 ach¥d§ropgraasepy&P&s 3t Rewsof adndUIC t B Hy RERTIUF AP Eof

Conpound according to any one_of Clains 1 to 14 of formula (ly, (1),
or (I " ') in%8BpPREal FYepGréaftysi ifs figtered off on Celite ™, and
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r?ﬁl ol vat es ereo
and then with ether. 2.5 g of the expected product are

obtained, m.p. > 260°C.

PREPARATION 3.2

2- (Piperazin-1l-yl)isobutyramide dihydrochloride.
(VII), 2HCl : X = —I\II—C(CH3)2—CONH2.

A) 2-(4-Benzylpiperazin-1l-yl)-2-methylpropionitrile.

4.5 ml of acetone, 20 g of dry MgSOs, 10 g of
N,N-dimethylacetamide, 10 g of l-benzylpiperazine and
9.5 ml of 2-hydroxyisobutyronitrile are mixed and the
mixture is heated at 45°C for 48 hours, with vigorous
stirring. The reaction mixture is poured over ice and
left stirring for 30 minutes. The mixture is extracted
with ether, the organic phase washed several times with
water, dried over Na,S0O; and the solvent evaporated off
under vacuum. 13 g of the expected product are
obtained.
B) 2-(4-Benzylpiperazin-l-yl)isobutyramide
dihydrochloride.

A mixture of 13 g of the compound obtained in

the preceding step and 130 ml of a 90% H,SO, solution is

or alternatively,
constitute a

15.
(r")

,5-bis
eof ,

enyl ) -

(SELLLHOLOE! Byl)DReRYL] AGA! YLLURERNQ) DR o detod (19 Be thE

sal ts thereof]



he hydrates thereof. 25 18.
2-[4-(1- Car banoyl - 1- et hyl et hyl ) pi perazi nl-yl]ethyl]-2-(3, 4-di chl or ophen
[2-[3,5 3 July 2003 107

r|fIuoronethyl)phenyl]acetyl]nnrphol|ne (+) isoner, theygm§§003

of, the solvates thereof and/or the’ %ydrates thereof 19.
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phase dried over MgSO; and the solvent evaporated off
under vacuum. The product is taken up in hydrochloric
ether and the precipitate formed is drained. 9.5 g of
the expected product are obtained.

10 C) 2-(Piperazin-1l-yl)isobutyramide dihydrochloride.

A mixture of 1.3 g of the compound obtained in

the preceding step and 0.18 g of 10% palladium-on-
charcoal in 30 ml of 95% EtOH is hydrogenated overnight
at RT and at atmospheric pressure. The catalyst is

15 filtered off on celite® and the filtrate is
concentrated under vacuum. 0.6 g of the expected
product is obtained.
PREPARATION 3.3
1- (Piperazin-1-yl)cyclohexanecarboxamide

20 dihydrochloride.

(VII), 2HCl: X= N~ TCONH,

a) 1—(4-Benzy1piperazin—l—yl)cyclohexanecarbonitrile.
5.7 g of cyclohexanone, 20 g of dry MgSOy, 10 ¢

of N,N-dimethylacetamide, 10 g of l-benzylpiperazine



Ar R 2a) optionally, when E represents a 3 July 2003 protecting group, it
I's renoved by the action of an acid or a base, to give the al cohol of
formula O~ R HOCHCH ~ NCOCH ~~(IV, E=H ; Ar R5 3a) the

al cohol obtained in step la) or in step 2a) of formula (IV, Eg5li) 2083
treated with a conpound of formula . Y-SOZC1 (V) 10 in which Y represents
a nethyl, phenyl, tolyl or trifluoronmethyl group, to give a conpound of
formula O~ Rl Y-SQZ-O CHZCH, NCO-CH2 ~ ~ (VI) Ar R~ 15 4a) the conpound

X i< a5 dof | neRG Br SamdofpodniVOr FARRARE PTG 1 A% TATS 501y 2003
Che aal s | herBoTmaERTan SPnBRBRRTE B Gr Garke 48 qroLbs, WiLAM e one o
vigorous stirring. The reaction mixture is poured over
ice and left stirring for 30 minutes. The mixture is
5 extracted with ether, the organic phase washed several
times with water, dried over Na,SO, and the solvent
evapoared off under vacuum. 15 g of the expected

product are obtained.

B) 1-(4-Benzylpiperazin-1-yl)cyclohexanecarboxamide
10 dihydrochloride.
This compound is prepared according to the
procedure described in step B of Preparation 3.2 from
15 g of the compound obtained in the preceding step and
50 ml of a 90% H,S0, solution. 5.5 g of the expected
15 product are obtained.
C) 1-(Piperazin-1-yl)cyclohexanecarboxamide
dihydrochloride.
This compound is prepared according to the
procedure described in step C of Preparation 3.2 from
20 2.3 g of the compound obtained in the preceding step,
0.3 g of 10% palladium-on-charcoal in 30 ml of 95%
EtOH. 1.6 g of the expected product are obtained.

PREPARATION 3.4

N,N-Dimethyl-2- (piperazin-1-yl)isobutyramide diformate.
(VII), 2HCO,H : X = -N-C(CH,),-CON(CH,),

25



21. Process for preparing the conmpounds of 5 formula (lI) according to Caim
1, the salts thereof, the solvates thereof and/or the hydrates thereof)
characterized in that: 1b) the conmpound of forrmula E-O- CH2CH2 ~ NH (11) Ar

10 in which Ar is as defined for a conpound of formula (1) iné:IJﬁM? E
represents hydrogen or an O protecting gro2ip, is treated with a ctional
derivative of an acid of formula. R~ HOCOCHZ ~ ~ (Il1) R~ 15 in which R;

is as defined for a conpound of fornula (1) in Claiml, to give a conpound
. Ar Roptionally, when E

of formula O~ R~ EEOCH CH ~ NCOCH ~ ~ (1V)

represents a priot deN-RFmftdupt-41 (4 PHOVREPSYAERB-4Cti on of an acid or a
20 base, to gi the al cohol  _of fornula . 110 3 July 2003 O ~ R~

HO CH CH, ~ NY utvrgmige s = 4 ;. Ar 1 2b) the conpound of formula

(1V) E=H thus obtgined Js onglzed]n qrder; 1o prepare,a coqpound of 5
portionwise to a mixture of 2.6 g of the compound
5 obtained in step B of Preparation 3.2 (free base) in
50 ml of anhydrous THF. 1.3 ml of methyl iodide are
then added dropwise and the mixture is left stirring
for 4 hours at RT. The reaction mixture is poured into
water, extracted with ether, the organic phase dried

10 over MgSO; and the solvents evaporated off under wvacuum.
1.8 g of the expected product are obtained.

B) N,N-Dimethyl-2-(piperazin-1l-yl)isobutyramide
diformate.
2 g of ammonium formate and 0.5 g of 5%

15 palladium-on-charcoal are added to a solution of 1.8 g
of the compound obtained in the preceding step in 30 ml
of MeOH and the mixture is left stirring for 4 hours at
RT. The catalyst is filtered off on Celite® and the
filtrate is concentrated under vacuum. The residue is

20 taken up in AcOEt, the filtrate formed is drained,
washed with AcOEt and dried. 1.2 g of the expected

product are obtained.

PREPARATION 3.5

1- (Piperidin-4-yl)cyclohexanecarboxamide hydrochloride.



OHGCCH ~ NCOCH ~ ~ (V A i 3b) the conmpound of formula (VIII) is
reacted with a conmpound of fornmula: 10 X~ H(VIl) in which X is as defined
for a conpound of fornula (1) in Claiml, in the presence of an acid,

foll owed by reduction of the internmediate imniumsalt formed, %W of
a reducing agent; 15 4b) and, optionally,7”%he conpound t hus ob?al ea s
converted into one of the salts thereof with an inorganic or organic acid.
22. Conpound of formula 111 O~ Ra EEOCH2CH2 ~ NCOCH2 ~ ~ (IV) ; R-in
which . 3 July 2003 - Ar represents a phenyl wmonQsubstituted or

di substituted with a hal ogen atom a (Cl-C3) & ;. 5 - E represents
hydrogen or an O protecting group; - Rl repre 5 a chlorine atom a
brom ne atom a (Cl-C3)al kyl or a trifluorome in enantiomerically

s |
pure formor in racemc form(ViD. HEl: Gompodrid accdPMfag to O aim 22 of

fornmul a

A) 1-(Pyridin-4-yl)cyclohexanecarbonitrile.
A mixture of 3 g of pyridin-4-ylacetonitrile
hydrochleride in 50 ml of DMF is cooled to 0°C, 2.6 g
5 of 60% sodium hydride in oil are added in small
portions and the mixture is left stirring for 1 hour
30 minutes at RT. The reaction mixture is cooled on an
ice bath, 2.7 ml of 1,5-dibromopentane are added
dropwise and the mixture is left stirring for 48 hours
10 at RT. The reaction mixture is poured over a saturated
NH.Cl solution, extracted with ether, the organic phase
washed three times with water, dried over MgS0O; and the
solvent evaporated off under wvacuum. The residue is
chromatographed on H silica gel, eluting with DCM and
15 then with the DCM/MeOH (98/2 ; v/v) mixture. 2.5 g of
the expected product are obtained, m.p. = 79°C.
B) 1-(Pyridin-4-yl)cyclohexanecarboxamide
hydrochloride.
A mixture of 2.5 g of the compound obtained in
20 the preceding step and 15 ml of a concentrated H,SO,
solution is heated at 100°C for 15 minutes. The
reaction mixture is cooled to RT, it is poured over
ice, alkalinized to pH = 14 by addition of a

concentrated NaOH solution, the precipitate formed is



(I'V) in which E represents hydrogen. 24. Conpound of fornmula . O~ R~
Y-802-O0 CH2CH2 NCO-CH2 ~ ~ (VI) R~ in which . 15 - Ar represents a phenyl
nonosubstituted or disubstituted with a halogen atom a (Cl-C3)al kyl ; - Y

represents a nethyl, phenyl, tolyl or trifluoronmethyl group;

represents a chlorine atom a bronmine 20 7% om a (C1- &) al kylfs‘ﬂy2003
trifluoromethyl, in enantionerically pure formor in racemc form 3 July
2003 112 25. Corrpound of formula . p~R-HGCGCHZ ~ NCOCH ~ ~ ( VIII) ;

Ri inwhich . 5 - Ar represents aphe I substifuted or disubstituted
with a hal ogeﬁréﬂﬁﬁij awéélheé?;)“él thywate: @?é}pﬁ nt & RPYrhe atom a

brom ne atom aFd(" g:-} %I or. r.ifl uoronet hyl n.enantionerically pure
formor in ratBRfenf Sfé’lvﬁé\rjﬁla@éiﬁtl Nd-ik %%Jsﬁﬁ% t%o‘%rl sfng, as
active princi ound. a to one 0, 9 or one
of the pharma gﬁu??@éﬂ? allepV. I§ %lc ol vat gLse atn((j%l Pxﬁ ré%afe% t her eof .
30 minutes at RT and the precipitate formed is drained.
5 3 g of the expected product are obtained, m.p. = 224°C

(dec.) .

C) 1-(Piperidin-4-yl)cyclohexanecarboxamide
hydrochloride.
A mixture of 2.9 g of the compound obtained in

10 the preceding step, 0.5 g of PtO; and 50 ml of MeOH is

hydrogenated for 3 days, at 60°C, at a pressure of

80 bar. The catalyst is filtered off on Celite® and the

filtrate is concentrated under vacuum. The residue is

taken up in acetonitrile, left stirring for 1 hour at
15 RT and the precipitate formed is drained. 2.7 g of the

expected product are obtained, m.p. = 235°C.

PREPARATION 3.6

1- (Piperidin-4-yl)cyclopropanecarboxamide

hydrochloride.

(VI HCl: X= ,CH CONH,
20

A) 1-(Pyridin-4-yl)cyclopropanecarbonitrile.

3.5 g of pyridin-4-ylacetonitrile and then
2.6 ml of 1,2-dibromoethane are added to a mixture of
2.5 g of sodium amide in 80 ml of DCM and the mixture

25 is left stirring overnight at RT. The reaction mixture



27. Pharmaceutical conposition according to Caim15 26, containing from
0.1 to 1000 ng of active principle, in unit dosage form in which the
active principle is mxed with at | east one pharmaceutical excipient.
Use of the conpounds of formula (I) according to Claim1l or ong &ztd@
pharmaceutically acceptable 20 salts, sol{Aates and/ or hydr at es #ﬁ reo?
the preparation of medicinal products intended for treating any pathol
in which substance P and/or the human NK1 receptors are invol ved.
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then with the DCM/MeOH mixture from (99/1 ; v/v) to
(95/5 ; v/v). 2.5 g of the expected product are
obtained.

B) 1-(Pyridin-4-yl)cyclopropanecarboxamide
hydrochloride.

A mixture of 2.5 g of the compound obtained in
the preceding step and 20 ml of a 96% H;S04 solution is
rapidly heated to 100°C and the mixture is left
stirring for 1 hour at 100°C. After coecling to RT, the
reaction mixture is poured over ice, neutralized to
pH = 7 by addition of a 20% NH4OH solution, the
precipitate formed is drained, washed with water and
dried. The precipitate is dissolved in DCM, the mixture
is acidified to pH = 1 by addition of hydrochloric
ether and the precipitate formed is drained. 1.8 g of
the expected product are obtained.

C) 1-(Piperidin-4-yl)cyclopropanecarboxamide
hydrochloride.

A mixture of 1.8 g of the compound obtained in
the preceding step and 0.6 g of Pt0O; in 50 ml of MeOH is
hydrogenated for 15 hours at 80°C and at a pressure of

100 bar. The catalyst is filtered off on Celite®, the

28.
, for
ogy
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ease,

any



3 July 2003 113 29. Use according to Claim?28, for the preparation of
medi ci nal products intended for treating pathologies of the respiratory,
gastrointestinal, urinary, imrune or cardi ovascul ar systemor of the 5

central nervous system as well as pain, mgraine, inflannatiog, Bﬁﬂiﬁ?,
vomi ting and skin diseases. 30. Use accordfng to Claim29, for HW

preparation of medicinal products intended for treating obstructive chronic
bronchitis, asthma, urinary 10 incontinence, irritable bowel syndrone,
Crohn's dlsease ul cerative CO|ItIS% depreSSS|on anxi ety and epllepsy
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after draining and then drying.
5 PREPARATION 3.7
N,N-Dimethyl-2-(piperidin-4-yl)isobutyramide

hydrochloride.

(VII), HC1 : X = -CH-C (CH,),~CON(CH,),

10 A) l-Benzylpiperidine-4-carboxylic acid ethyl ester.

30 g of benzyl bromide are added dropwise to a
mixture of 25 g of ethyl isonipecotate and 25 g of KyCO;
in 125 ml of DMF while the temperature of the reaction
mixture is maintained between 25 and 30°C and then the

15 mixture is left stirring for 1 hour at RT. The reaction
mixture is poured over 1 litre of ice-cold water,
extracted twice with ether, the organic phase washed
with water, dried over MgSO;, and the solvent evaporated
off under vacuum. The resulting oil obtained is

20 distilled under reduced pressure. 29.2 g of the
expected product are obtained, b.p. = 120-122°C at
2.7 Pa.

B) 2-(l-Benzylpiperidin-4-yl)propan-2-ol.

A solution of 24.73 g of the compound cbtained

-

25 in the preceding step in 100 ml of benzene is added
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bromide, in ether, and then the mixture is heated under
5 reflux for 48 hours. The reaction mixture is cooled to
RT and then it is poured over 400 ml of a saturated
NH4Cl solution in water previously cooled on an ice
bath. The mixture is extracted three times with ether,
the combined organic phases dried over MgSO,; and the
10 solvent concentrated under vacuum. The residue is
dissolved in 100 ml of acetone, the mixture is cooled
to 10°C, acidified to pH = 1 by addition of
hydrochloric ether and the precipitate formed is
drained and washed with an acetone/ether (50/50 ; v/v)
15 mixture. 24.5 g of the expected product are obtained in
hydrochloride form, m.p. = 204°C. To release the base,
the hydrochloride is taken up in a concentrated NaOH
solution, extracted with ether, dried over MgSO; and the
solvent evaporated off under vacuum. 21 g of the
20 expected product are obtained, m.p. = 66°C.
C) 2-(1-Benzylpiperidin-4-yl)-2-methylpropionic acid.
A mixture of 5.98 g of 95% sulphuric acid and
4.42 g of 30% fuming sulphuric acid in S0, is cooled to
3°C and a solution 2 g of the compound obtained in the
25 preceding step in 1.55 g of 100% formic acid is added

dropwise while the temperature is maintained below
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pH = 1 by addition of hydrochloric ether, the
precipitate formed is drained and dried. 0.8 g of the
expected product is obtained, m.p. = 229°C.

E) N,N-Dimethyl-2- (piperidin-4-yl)isobutyramide
hydrochloride.

A mixture of 0.8 g of the compound obtained in
the preceding step and 0.2 g of 10% palladium-on-
charcoal in 20 ml of MeOH is hydrogenated overnight at
atmospheric pressure and at RT. The catalyst is
filtered off on Celite® and the filtrate is
concentrated under vacuum. The residue is dissolved in
acetonitrile, ether is added, the precipitate formed is
drained and dried. 0.51 g of the expected product is
obtained, m.p. = 258°C.

PREPARATION 3.8
2-Methyl-1-(morpholin-4-yl)-2-(piperidin-4-yl)propan-1-

one hydrochloride.

~
(VI),HCl: X= JCH” coN O
g \__/

A) 2-(l-Benzylpiperidin-4-yl)-2-methyl-1-(morpholin-4-
vl)propan-l-one hydrochloride.

A mixture of 1 g of the compound obtained in
step C of Preparation 3.7 and 1.2 ml of thionyl
chloride in 20 ml of 1,2-dichloroethane is heated at

80°C for 3 hours. The reaction mixture is concentrated

3 July 2003
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residue extracted with ether, the organic phase washed
with a 1N NaOH solution, with water, dried over MgSOQO,
and the solvent evaporated off under wvacuum. The
10 product obtained is dissolved in acetone, the mixture
is acidified to pH = 1 by addition of hydrochloric
ether, the precipitate formed is drained and dried.
0.7 g of the expected product is obtained.
B) 2-Methyl-1-(morpholin-4-yl)-2-(piperidin-4-
15 yl)propan-1l-one hydrochloride.
A mixture of 0.7 g of the compound obtained in the
preceding step, 0.7 g of ammonium formate and 0.2 g of
10% palladium-on-charcoal in 10 ml of MeOH is left
stirring for 4 hours at RT. The catalyst is filtered
20 off on Celite® and the filtrate is concentrated under
vacuum. The residue is dissolved in acetonitrile, ether
is added, the precipitate formed is drained and dried.
0.46 g of the expected product is obtained,
m.p. = 225°C.

25
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A) 2-[2-(Benzoyloxy)ethyll-2-(3,4-dichlorophenyl)~-4-
[2-(3,5-dimethylphenyl)acetyl]morpholine, single
isomer.

10 A mixture of 2.2 g of the compound obtained in
Preparation 1.1, 1.48 g of triethylamine and 0.96 g of
3,5-dimethylphenylacetic acid in 40 ml of DCM is cooled
on an ice bath, 2.85 g of BOP are added and the mixture
is left stirring for 3 hours while the temperature is

15 allowed to return to RT. The reaction mixture is
concentrated under vacuum, the residue extracted with
AcCOEt, the organic phase washed with water, with a 10%
NasCO3; solution, with water, with a saturated NaCl
solution, dried over Na;S0s and the solvent evaporated

20 off under vacuum. The residue is chromatographed on H
silica gel, eluting with the DCM/MeOH (100/0,5 ; v/v)

mixture. 2.4 g of the expected product are obtained in

the form of an oil.
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A mixture of 2.4 g of the compound obtained in
the preceding step and 1.7 ml of a 30% agueous NaOH
5 solution, in 30 ml of MeOH, is left stirring for
30 minutes at RT. The reaction mixture is concentrated
under vacuum, the residue taken up in water, extracted
with AcOEt, the organic phase washed with water, with a
saturated NaCl solution, dried over Na,S0O4 and the
10 solvent evaporated off under vaccum. 1.82 g of the
expected product are obtained in the form of an oil.
C) 2-(3,4-Dichlorophenyl)-2-[2-
(methanesulphonyloxy)ethyl]~4-[2-(3,5~dimethylphenyl) -
acetyl]lmorpholine, single isomer.
15 A solution of 1.92 g of the compound obtained in
the preceding step and 0.94 ml of triethylamine in
30 ml of DCM is cooled on an ice bath and a solution of
0.57 g of methanesulphonyl chloride in 10 ml of DCM is
added dropwise and the mixture is left stirring for
20 5 minutes. The reaction mixture is concentrated under
vacuum, the residue taken up in water, extracted with
AcOEt, the organic phase washed with water, with a
saturated NaCl sclution, dried over Na,S0; and the

solvent evaporated off under vacuum. 2.22 g of the

25 expected product are obtained in the form of an oil.
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the preceding step, 0.56 g of l-cyclohexylpiperazine
and 0.61 g of K;CO3; in 2 ml of DMF is heated at 80°C for
3 hours. Aftexr cooling to RT, ice-cold water is added
to the reaction mixture, the mixture is extracted with
10 AcOEt, the organic phase washed with water, with a
saturated NaCl solution, dried over Na,SO, and the
solvent evaporated off under vacuum. The residue is
chromatographed on H silica gel, eluting with the
DCM/MeOH (100/3 ; v/v) mixture. The product obtained is
15 dissolved in DCM, hydrochloric ether is added to pH = 1
and the mixture is concentrated under vacuum. 0.51 g of

the expected product is obtained after concretion in

the DCM/pentane mixture.

20
aD = =-28.7° (¢ = 1 ; MeOH).

H NMR : § (ppm) : 0.7 to 2.45 : m : 18H ; 2.5 to 4.65
20m : 19H; 6.4 to 7.8 : m : 6H ; 11.8 : s : 2H.
EXAMPLE 2
2-[2-(4-Cyclohexylpiperazin-l-yl)ethyl]-2-(3, 4~

dichlorophenyl)-4-[2-(3,5-
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This compound is prepared according to the
procedure described in step A of EXAMPLE 1 from 1.92 g
of the compound obtained in Preparation 1.1, 1.27 g of
10 triethylamine, 1.04 g of 3,5-~dichlorophenylacetic acid,
35 ml of DCM and 2.46 g of BOP. 2.2 g of the expected
product are obtained in the form of an oil.
B) 2-(3,4-Dichlorophenyl)-4-{2-(3,5-~
dichlorophenyl)acetyl] -2- (2-hydroxyethyl)morpholine,
15 single isomer.
This compound is prepared according to the
procedure described in step B of EXAMPLE 1 from 2.2 g
of the compound obtained in the preceding step, 1.5 ml
of a 30% agueous NaOH solution and 30 ml of MeOH. 1.8 g
20 of the expected product are obtained in the form of an
oil.
C) 2-(3,4-Dichlorophenyl)-4-[2-(3,5-
dichlorophenyl)acetyl]l-2-[2- (methane-

sulphonyloxy)ethyl])morpholine, single isomer.
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methanesulphonyl chloride in 10 ml of DCM. 2 g of the
expected product are obtained in the form of an oil.
D) 2-[2-(4~-Cyclohexylpiperazin-1-yl)ethyl]-2-(3,4-
dichlorophenyl)-4-[2-(3,5~
dichlorophenyl)acetyl]morpholine dihydrochloride,
hemihydrate, (+) isomer.

This compound is prepared according to the
procedure described in step D of EXAMPLE 1 from 1 g of

the compound obtained in the preceding step, 0.45 g of

l-cyclohexylpiperazine, 0.51 g of K,CO0; and 2 ml of DMF.

0.54 g of the expected product is obtained.
20
aD = +1.2° (¢ =1 ; MeOH).

' NMR : 8§ (ppm) : 0.8 to 2.5 : m : 12H ; 2.55 to 4.4

m: 19H ; 7.0 to 8.0 : m : 6H; 11.6 : s : 2H.

EXAMPLE 3
2-[2-(4-Cyclohexylpiperazin-l-yl)ethyl]-2-(3, 4-

dichlorophenyl)-4-[2-{3,5-

bis(trifluoromethyl)phenyllacetyl]lmorpholine

dihydrochloride, hemihydrate, (+) isomer.

(1), 2HCl: X = <:>—N: . R, =CF, ; Ar= —Qa
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This compound is prepared according to the
procedure described in step A of EXAMPLE 1 from 2.23 g
of the compound obtained in Preparation 1.1, 1.48 g of
triethylamine, 1.59 g of 3,5-bis(trifluoromethyl)-
phenylacetic acid, 40 ml of DCM and 2.85 g of BOP.

2.4 g of the expected product are obtained in the form
of an oil.

B) 2-(3,4-Dichlorophenyl)-4-[2-[3,5-
bis(trifluoromethyl)phenyllacetyl]-2-(2-
hydroxyethyl)morpholine, single isomer.

This compound is prepared according to the
procedure described in step B of EXAMPLE 1 from 2.4 g
of the compound obtained in the preceding step, 1.4 ml
of a 30% agquecus NaOH solution and 30 ml of MeOH. 2 ¢
of the expected product are obtained in the form of an
oil.

C) 2-(3,4-Dichlorophenyl)-4-({2-[3,5-
bis(trifiuoromethyl)phenyllacetyl]-2-[2-
(methanesulphonyloxy)ethyl]lmorpholine, single isomer.

This compound is prepared according to the
procedure described in step C of EXAMPLE 1 from 2 g of
the compound obtained in the preceding step, 0.57 g of

triethylamine, 30 ml of DCM and 0.47 g of

<P70
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5 dichlorophenyl)-4-[2-[3,5-bis(trifluoromethyl)phenyl]-
acetyl]lmorpholine dihydrochloride, hemihydrate, (+)
isomer.

A mixture of 1 g of the compound obtained in the

preceding step, 0.29 g of l-cyclohexylpiperazine and

10 0.71 g of K,CO3 in 3 ml of DMF is heated at 80-100°C for
2 hours. After cooling to RT, the reaction mixture is
poured into water, extracted with AcOEt, the organic
phase washed with water, dried over Na.S0, and the
solvent evaporated off under vacuum. The residue is

15 chromatographed on H silica gel, eluting with the
gradient of the DCM/MeOH mixture from (100/2 ; v/v) to
(100/5 ; v/v). The product obtained is dissolved in
DCM, hydrochloric ether is added to pH = 1 and the
mixture is concentrated under vacuum. 0.6 g of the

20 expected product is obtained after concretion in the

DCM/pentane mixture.

20
aD = +23.4° (c = 0.5 ; MeOH).

'H NMR : 8 (ppm) : 0.8 to 2.6 : m : 12H ; 2.6 to 4.3
m : 19H ; 7.1 to 8.0 : m : 6H ;

11.8 : m : 2H.
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O - ol{{{it"] E—[gg[4—(1—Carbamoyl—l—methylethyl)piperidin—l-
yllethyl]-2-(3,4-dichlorophenyl)-4-{2-(3,5-
dimethylphenyl)acetyl]morpholine hydrochloride,

5 sesquihydrate, (-) isomer.

1), HCl : X = H2NCO-C(CH3)2-(iZH- .R,=-CH,; Ar= Qa

Cl

A) 2-(3,4-Dichlorophenyl) -2~ (formylmethyl)-4-[2-(3,5~
dimethylphenyl)acetyl]lmorpholine, single isomer.
A solution of 0.63 ml of oxalyl chloride in

10 20 ml of DCM is cooled to -60°C under a nitrogen
atmosphere, a solution of 1.3 ml of DMSO in 20 ml of
DCM, and then a solution of 2.55 g of the compound
obtained in step B of Example 1 and 1.84 ml of DMSO in
20 ml of DCM are added dropwise. The mixture is left

15 stirring for 30 minutes at -60°C, the temperature is
allowed to rise to -50°C, 5.2 ml of triethylamine are
added and the mixture is left stirring while the
temperature is allowed to rise to RT. The reaction
mixture is washed with a 2N HCl solution, with water,

20 with a saturated NaHCO; solution, with water, the
organic phase dried over MgS0O, and the solvent

evaporated off under vacuum. 2.38 g of the expected

product are obtained.
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yllethyl]-2-(3,4-dichlorophenyl)-4-[2-(3,5-
dimethylphenyl)acetyl]morpholine hydrochloride,
sesquihydrate, (-} isomer.

5 0.26 g of the compound obtained in Preparation
3.1 (free base) and then 0.74 g of sodium
triacetoxyborohydride and 8 drops of acetic acid are
added at RT and under a nitrogen atmosphere to a
solution of 0.64 g of the compound obtained in the

10 preceding step in 30 ml of DCM and the mixture is left
stirring overnight at RT. The reaction mixture is
alkalinized to pH = 8 by addition of a saturated NaHCO;
solution, extracted with DCM, the organic phase washed
three times with water, dried over MgSQO; and the solvent

15 evaporated off under vacuum. The residue is
chromatographed on H silica gel, eluting with the
gradient of the DCM/MeOH mixture from (100/1 ; wv/v) up
to (100/5 ; v/v). The product obtained is dissolved in
DCM, hydrochloric ether is added to pH = 1, the

20 precipitate formed is drained and dried. 0.631 g of the

expected product is obtained.

20
aD = -23.8° (¢ = 0.5 ; MeOH).

'Y NMR : § (ppm) : 0.8 to 1.2 : se : 6H ; 1.2 to 2.0

m: 6H ; 2.0 to 4.8 : m : 21H ; 6.6 to B.8 : m : B8H :

10.2 : se : 1H.
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A) 2—[2—(Benzoyloxy)ethyl)-2—(3,4—dichlorophenyl)—4—
[2-(3,5-diethylphenyl)acetyl]lmorpholine, single isomer.
A solution of 2.27 g of the compound obtained in
10 Preparation 1.1 in 25 ml of DCM is cooled to 0°C,
1.15 g of the compound obtained in Preparation 2.2,
0.72 g of triethylamine and then 3.17 g of BOP are
added and the mixture is left stirring for 1 hour. The
reaction mixture is extracted with DCM, the organic
15 phase washed with water, with a buffer solution pH = 2,
with water, with a 10% Na,CO: solution, with water,
dried over Na,SO; and the solvent evaporated off under
vacuum. The residue is chromatographed on H silica gel,
eluting with DCM and then with the DCM/MeOH (100/1 ;
20 v/v) mixture. 3.1 g of the expected product are
obtained.
B) 2-(3,4-Dichlorophenyl)-2- (2-hydroxyethyl)-4-[2-

(3,5,diethylphenyl)acetyl]lmorpholine, single isomer.
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&109&&f()_&@ag%3§£g%h?nqg7ﬁ3 0£h“%¥%ﬁgéﬁf is left stirring for 1
hour at RT. The reaction mixture is concentrated under
5 vacuum, the residue extracted with an AcOEt/ether
(50/50 ; v/v) mixture, the organic phase washed three
times with water, dried over Na,S0; and the solvent
evaporated off under vacuum. The residue is
chromatographed on H silica gel, eluting with DCM and
10 then with the DCM/MeOH (100/2 ; v/v) mixture. 2 g of
the expected product are obtained.
C) 2-{3,4-Dichlorophenyl)-2- (formylmethyl)-4-{2-(3,5-
diethylphenyl)acetyl]lmorpholine, single isomer.
This compound is prepared according to the
15 procedure described in step A of Example 4 from 0.67 g
of oxalyl chloride in 20 ml of DCM, 1.0 g of DMSO in
10 ml of DCM, 2.0 g of the compound obtained in the
preceding step and 1.44 g of DMSO in 20 ml of DCM and
2.9 g of triethylamine. 1.95 g of the expected product
20 are obtained.
D) 2-[2-[4-(1-Carbamoyl-l-methylethyl)piperidin-1-
vllethyl]-2-(3,4-dichlorophenyl)-4-[2-(3,5-
diethylphenyl)acetyl]lmorpholine hydrochloride,
hemihydrate, (-) isomer.

25 This compound is prepared according to the

procedure described in step B of Example 4 from 0.58 g
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3.1 (free base), 0.58 g of sodium triacetoxyborohydride

and 8 drops of acetic acid. 0.4 g of the expected

5 product is obtained.
20

e

aD = -23.4° (c = 0.5 ; MeOH).
M NMR : 8§ (ppm) : 0.6 to 1.8 : m : 18H ; 1.8 to 4.8
m: 19H ; 6.4 to 8.0 : m : 8H ; 9.8 to 10.2 : se : 1H.
EXAMPLE 6
2-[2-[4-(1-Carbamoylcyclohexyl)piperidin-1-
10 yllethyl]-2-(3,4~-dichlorophenyl)-4-{2-[3,5-

bis(trifluoromethyl)phenyl]acetyl]lmorpholine

hydrochloride, (+) isomer.

(I), HCl: X = H,NCO (I:H- ;R] = CF‘3 . Ar= QCI

Cl

A) 2-(3,4-Dichlorophenyl)-2-(formylmethyl)-4-[2-[3,5~
15 bis(trifluoromethyl)phenyllacetyl)morpholine, single
isomer.

This compound is prepared according to the
procedure described in step A of Example 4 from 0.62 ml
of oxalyl chloride in 15 ml of DCM, 1.26 ml of DMSO in

20 15 ml of DCM, 3.15 g of the compound obtained in step B

of Example 3 and 1.81 ml of DMSO in 15 ml of DCM and
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vllethyl]-2-(3,4~-dichlorophenyl)-4-[2-[3,5~
5 bis(trifluoromethyl)phenyllacetyl]lmorpholine
hydrochloride, (+) isomer.

This compound is prepared according to the
procedure described in step B of Example 4 from 0.5 g
of the compound obtained in the preceding step in 20 ml

10 of DCM, 0.198 g of the compound obtained in Preparation
3.5 (free base), 0.46 g of sodium triacetoxyborohydride
and 7 drops of acetic acid. 0.467 g of the expected
product i1s obtained.

20

ab = +28.8° (¢ = 0.5 ;: MeOH).

'HNMR : 8§ (ppm) : 0.6 to 1.9 : m : 12H ; 1.9 to 4.5 : m
15 : 18H ; 6.8 to 8.2 : m : 8H ; 9.8 to 10.4 : 2s : 2H.
By carrying out the procedure according to the
procedures described in the preceding Examples, the
compounds according to the invention which are

assembled in Table I below are prepared.

20
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Examples X Ry Salt, hydrate

aDO (c = 0.5 ; MeOH)

7 2HC1, 1.5 H;0
CH, CH,
/

7 |cns NMR
H,NCO-C-N_

-27°

8 2HC1, 1 H30
(b) -CH; - |INMR
-24.6°

9 2HC1, 0.75 H,0
(c) N/ 7 |-cH,cHs  |NMR
~24.20

10 2HC1, 0.5 H0

CH
(d) CH, \3 CH‘ ~CH,CH;  |NMR

CH3 -23.6°

11 O_ / 2HC1, 0.5 H,0
N\
—-CH,CH- NMR

-25.2° (¢ = 0.25)
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1098 & ()- 10% & () - NMR
Oli'f))o(c=0.5;MeOI-I)

12 ;2 HC1l, 2 H;0
~

JNCO
(f) H, & -CH; NMR
-24.,4°
CH, CH,
13 N/ 2HC1, 2 H,0
H,NCO-C-N__
{(g) CF3 NMR
+27.60°

(a) This compound is prepared according to the
procedure described in step B of Example 4 from the
compound obtained in step A of Example 4 and from the
compound obtained in Preparation 3.2 in the form of a
5 free base.
(b) This compound is prepared according to the
procedure described in step B of Example 4 from the
compound obtained in step A of Example 4 and from the
compound obtained in Preparation 3.3 in the form of a
10 free base.
(c}) This compound is prepared according to the
procedure described in step D of Example 5 from the
compound obtained in step C of Example 5 and from the
compound obtained in Preparation 3.2 in the form of a

15 free base.
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5 free base.
(e) This compound is prepared according to the
procedure described in step D of Example 5 from the
compound obtained in step C of Example 5 and from 1-
cyclohexylpiperazine.

10 (f) This compound is prepared according to the
procedure described in step B of Example 4 from the
compound obtained in step A of Example 4 and from the
compound obtained in Preparation 3.6 in the form of a
free base.

15 (g) This compound is prepared according to the
procedure described in step B of Example 4 from the

compound obtained in step A of Example 6 and from the

compound obtained in Preparation 3.2 in the form of a

free base.
20 EXAMPLE 7 : “H NMR : & (ppm) : 1.6 : se : 6H ; 2.0 to

2.4 :m : 84 ; 2.5 to 5.0 : m : 18H; 6.6 to 8.0 : m :
10H.
EXAMPLE 8 : 'H NMR : &6 (ppm) : 0.8 to 2.4 : m : 18H ;

2.6 to 4.8 : m : 18H ; 6.4 to 8.2 : m : BH.
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11 : se : 2H.

EXAMPLE 11 : 'H NMR : 8§ (ppm) : 0.9 to 2.7 : m : 22H ;

2.7 to 4.8 : m : 19H ; 6.4 to 7.8 : m : 6H ; 11.75
s : 1H.

10 EXAMPLE 12 : 'H NMR : & (ppm) : 0.4 to 1.0 : 2mt : 4H ;
1.3 to 2.5 : m : 13H ; 2.55 to 4.5 : m : 14H ; 6.4 to
7.8 : m: 84 ; 10.1 : s : 1H.

EXAMPLE 13 : 'H NMR : & (ppm) : 1.4 : se : 6H ; 2.15 to
4.4 : m : 20H ; 7.2 to 8.2 : m : 8H.

15 EXAMPLE 14
2-[2-[4-(1-Carbamoyl-l-methylethyl)piperidin-1-
vllethyl]-2-(3,4-dichlorophenyl)-4-{2-(3,5-
dichlorophenyl)acetyllmorpholine hydrochloride,

hemihydrate, (+) isomer.

(I), HCl : X = H,NCO-C(CH,),-CH- ; R, =Cl ; Ar= al
2 372 ‘

A) 2-(3,4-Dichlorophenyl)-2- (formylmethyl)-4-[2-(3,5-
dichlorophenyl)acetyllmorpholine, single isomer.
This compound is prepared according to the

procedure described in step A of Example 4 from 0.715 g
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15 ml of DCM, 2.14 g of the compound obtained in step B

of Example 2 and 1.55 g of DMSO in 15 ml of DCM and

2.89 g of triethylamine. 2.13 g of the expected product

5 are obtained.

B) 2-[2-[4-(1-Carbamoyl-l-methylethyl)piperidin-1-

vllethyl]-2-(3,4-dichlorophenyl)-4-[2- (3,5~

dichlorophenyl)acetyl]morpholine hydrochloride,

hemihydrate, (+) isomer.

10 This compound is prepared according to the

procedure described in step B of Example 4 from 0.47 g

of the compound obtained in the preceding step in 20 ml

of DCM, 0.21 g of the compound obtained in Preparation

3.1 (free base}), 0.5 g of sodium triacetoxyborohydride

15 and 8 drops of acetic acid. 0.428 g of the expected

product is obtained.
20
GD = +4.8° (c = 0.5 ; MeCH)

'HNMR : & (ppm) : 0.9 : s : 6H ; 1.3 to 2.5 : m : 7H ;
2.5 to 4.2 : m: 14H ; 6.6 to 7.8 : m : 8H ; 10.1
2s : 1H.

20 EXAMPLE 15
2-[2-[4-(1-Carbamoyl-l-methylethyl)piperidin-1-
yvllethyl]l-2-(3,4-dichlorophenyl)-4~[2-[3,5-
bis(trifluoromethyl)phenyl]acetyl]lmorpholine

hydrochloride, monohydrate, (+) isomer.



10 10 10'L-!109%& ()-9!DL-!109%& ()-9! 109 ()- 6@[:rSl !
,@10%& ()-S!, @10% ()-S! 109 ()-g!#! 10% ()-gF! 10%& ()-!F! 10%hh& ()-. @
}A<. 1 10! Ss610%&' ()-9-g 10%&' ()-y!:9-g 10%&' ()-ys# 10%&' ()-S :

s#! 109 ()-S@ 109 ()-Sr +V_=1 10!1F "10% & ()- ;F "109%&' ()-4 ) 2003
"10%" ("& ()-! I F "10%H#8& ()-Y10% & ()-3 169 10Vh G[}[<=1

1OL#t 1 1096 & () - T! 1 L#t! 109%5#5& ()-T! I L#t! 10%" #' & ()-T, 1 109%& ()- @1, ! 109%& (
)-@ "10%&' ()-{KvrPl 10L#t!10% F! 10%Y& ()-zY10%& ()-Z 10"" 10""

10""1(& 5! 109" & ()-:!1& s! 10%9%4%& ()-:v}[<P1 10, ! 10%& ()-&-R ! 10%& () - gg

1085 105811 100G X PN IR L bE U

Cl

A mixture of 0.3 g of the compound obtained in
Preparation 3.1 and 0.6 g of K,CO; in 10 ml of
acetonitrile is heated under reflux for 3 hours. The

5 insoluble matter is filtered off and the filtrate is
concentrated under vacuum. The product of Preparation
3.1 is dissolved in the form of a free base thus
obtained in 20 ml of DCM, 0.77 g of the compound
obtained in step A of Example 6 is added, followed by

10 0.62 g of sodium triacetoxyborohydride and 8 drops of
acetic acid and the mixture is left stirring overnight
at RT and under a nitrogen atmosphere. The reaction
mixture is alkalinized to pH = 8 by addition of a 10%
Na,C0O; solution, extracted with DCM, the organic phase

15 washed 3 times with water, with a saturated NaCl
solution, dried over MgSOs; and the solvent evaporated
off under vacuum. The residue is chromatographed on H
silica gel, eluting with DCM, and then with the
DCM/MeOH (95/5 ; v/v) mixture. The product obtained is

20 dissolved in AcOEt, hydrochloric ether is added to
pH = 1, the precipitate formed is drained and dried.
0.5 g of the expected product is obtained.

aD = +29°% (¢ = 0.5 ; MeOH)
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2.5to 4.4 : m: 15H ; 6.8 to 7.2 : 2s : 2H ; 7.3 to
8.1 : m: 6H ; 9.7 to 10.15 : 2s : 1H.
EXAMPLE 16

5 2-[2-[4-{1l-Carbamoyl-1l-methylethyl)piperazin-1-

vliethyl]-2-(3,4-dichlorophenyl)-4~[2-(3,5-
diisopropylphenyl)acetyllmorpholine dihydrochloride,
monohydrate, (-) isomer.

_CH,
(I), 2HCl: X = H,NCO-C(CH,),-N_ Ry=CH ;A= al
CH,

Cl

10 A) 2-~(3,4-Dichlorophenyl)-2-(2-hydroxyethyl)-4-[2-
(3,5-diisopropylphenyl)acetyl]lmorpholine, single

isomer.

A mixture of 1.78 g of the compound obtained in

Preparation 1.2, 0.8 g of triethylamine and 1.4 g of

15 3,5-diisopropylphenylacetic acid in 40 ml of DCM is
cooled to 0°C, 2.85 g of BOP are added and the mixture
is left stirring for 30 minutes at RT. The reaction
mixture is concentrated under vacuum, the residue
extracted with ether, the organic phase washed with

20 water, with a buffer solution pH = 2, with water, with
a 1N NaOH solution, with water, dried over Nay;S0; and
the solvent evaporated off under vacuum. The residue is
chromatographed on H silica gel, eluting with the

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



1 10!f 109%*& ()-f 10%gR& ()-!f 10%& ()-!f 10%& ()-'f 10%
& ()-10%g& ()-3=.../</1D0zX6M?1 1 10!Y. 10%gsgs& ()- !'Y. 10%/& ()-
109gR& ()-!f 109& ()-!f 10% & ()-!cf 10% & ()-DO| 0} 0~0001@Hzr S1

11 YM 10% . & () --910% & ()-910% u& ()-!10%u& ()- 10 10 10!Y. %ﬁy%@
H2P3333' 44xY7rS1 111. 10%x& ()-Y YM 10%qc& ()--!YM 109& ()--! 2 ()--

ryYmMm 1098 & ()--!YM 10%uu& () - - 4k5] 5nbn5~5H6737uS1
1!DY!10%&'()-n(!DY!lO%&'()-n(LlO%g&'()-lO%@&'()- 10uu 10uu 10uu!d.
10%iu& ()-Y 37-8799% :::wUGE1 1!'D 10 10! cY! 109 ()-nm(!Y!'10% j
J& () -m(IY!10%10% A3 - rdthIO%P%P%§<6f Kk é YelPerE&d( prBluctt are
<C<<nK)|n1 P109PP& () -2 110% &
110988& () -! Jukm&W' ()-!° I10%_L&'() 109%9& ()-3
B) 2-(3,4-Dichlorophenyl)-2- (formylmethyl)-4-[2-(3,5-
diisopropylphenyl)acetyl)morpholine, single isomer.

5 This compound is prepared according to the procedure
described in step A of Example 4 from 0.4 g of oxalyl
chloride in 20 ml of DCM, 0.6 g of DMSO in 10 ml of
DCM, 1.2 g of the compound obtained in the preceding
step and 0.8 g of DMSO in 20 ml of DCM and 1.64 g of

10 triethylamine. 1.1 g of the expected product are
obtained.
C)y 2-[2-[4-(l-Carbamoyl-l-methylethyl)piperazin-1-
vllethyl]-2-(3,4-dichlorophenyl)-4-[2-(3,5~
diisopropylphenyl)acetyl]lmorpholine dihydrochloride,

15 monochydrate, (-) isomer.

This compound is prepared according to the

procedure described in step B of Example 4 from 0.45 g
of the compound obtained in the preceding step in 50 ml
of DCM, 0.2 g of the compound obtained in Preparation

20 3.2 in the form of a free base, 0.4 g of sodium
triacetoxyborohydride and 8 drops of acetic acid. 0.3 g

of the expected product are obtained.

20
GD = =-18.4° (c = 0.25 ; MeOH)

'H NMR : 6 (ppm) : 0.8 to 1.7 : m : 18H ; 2.2 : mt

2H ; 2.5 to 4.7 : m : 184 ; 6.4 to 8.0 : m : B8H.
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in which

- Ar represents a phenyl monosubstituted or
disubstituted with a halogen atom; a (C.-Ci)alkyl;

s/ ~
- X represents a group Rz—N\ i & group R3—g§;

10

- R; represents a chlorine atom, a bromine atom, a
(C1-C3)alkyl or a trifluoromethyl;
- R, represents a (Ci1-Cs)alkyl; a (C3-Cs)cycloalkyl;
a group -CRR;CONR;R7;
15 - R3 represents a group -CR;R5CONRsR7;
- Ry and Rs represent the same radical chosen from a
methyl, an ethyl, an n-propyl or an n-butyl;
- or alternatively Ry and Rs;, together with the
carbon atom to which they are attached, constitute a
20 (C3-C¢)cycloalkyl;
- R¢ and R; each independently represent a hydrogen;
a (C:;-Ciz)alkyl;
- or alternatively R; and R;, together with the
nitrogen atom to which they are attached, constitute a

25 heterocyclic radical chosen from l-azetidinyl,
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2. Compound according to Claim 1, in which Ar

represents a 3,4-dichlorophenyl.
3. Compound according to Claim 1, in which the
substituents R; represent a chlorine atom, a methyl, an
10 ethyl, an isopropyl or a trifluoromethyl.
4. Compound according to Claim 1, in which X
represents a

group R2~N< in whichR, represents a (C,-C,) alkyl or a

{C3~-C¢)cycloalkyl.

15 5. Compound according to Claim 4, in which R,
represents a cyclopentyl or a cyclohexyl.
6. Compound according to Claim 1, in which X
represents a
group R2~Ni'in which R, represents a group -CR,R.CONR.R,.
20 7. Compound according to Claim 6, in which R4 and
Rs each represent a methyl or alternatively, together
with the carbon atom to which they are attached,

constitute a cyclohexyl.

8. Compound according to Claim 6, in which Rg and

25 R; are similar and represent hydrogen or a methyl.
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attached, constitute a cyclohexyl or a cyclopropyl.
11. Compound according to Claim 9, in which R¢ and

10 R; are similar and represent hydrogen or a methyl.

12. Compound according to Claim 1 of formula :
O/ CHz\ (I:H2 R'I
/N l
R,-N  N-CH-CH,C___ N-G-CH, I
PN/ 27T e,
O R,
Cl
Cl
in which :
15 - R'; represents a chlorine atom, a methyl, an

ethyl, an isopropyl or a trifluoromethyl ;
- R',; represents a cyclopentyl or a
cyclohexyl ;
as well as the salts thereof with inorganic or organic
20 acids, the solvates thereof and/or the hydrates

thereof.
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they are attached, constitute a cyclohexyl ;
- R's and R's are similar and represent

10 hydrogen or a methyl ;

as well as the salts thereof with inorganic or organic

acids, the solvates thereof and/or the hydrates

thereof.

14. Compound according to Claim 1 of formula :

15
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isomer, the salts thereof, the solvates thereof and/or

+)

the hydrates thereof.

20. Process for preparing the compounds of
10 formula (I) according to Claim 1, the salts thereof,
the solvates thereof and/or the hydrates thereof,
characterized in that

la) a compound of formula :
O/A\1
E-O-CH,CH, —F/ NH D

Ar
15 in which Ar is as defined for a compound of
formula (I) in Claim 1 and E represents hydrogen or an
O-protecting group, is treated with a functional

derivative of an acid of formula :

R,
HO-CO-CH, —Q (I1D)
R,
20 in which R; is as defined for a compound of

formula (I) in Claim 1, to give a compound of formula
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| 1098" & -(109" 109" 10& 6109 .&' - X 109%6K &' - KXW YSvWUA1
10988 ()" (100" 105" 105 oA (1 RABRELL Eym 10905 ) - oo vou

g 109%8" x& () -- ! 10%x& () - +2=0yX7x 1u41 1 s-1098"FK)- 3+ 11098" & ()-
)g1098" & ()-!210%48&' ()- is10%8"p& ()--!610% = & (Ri5>?2@| [ Nad1l
1108" 108" 108" 6F109%8" & ()- 5ml0%8" & ()- &31098" & ()- F11098" & () -
yf/1098" & ()-AQ [: NA4l RH) wpt(WBiadl 1), whedl &' oAdsents a

protecting group, it is removed by the action of an

acid or a base, to give the alcohel of formula :
O/A\j R,
HO-CH,CH, —1\/ N-CO-CH, (IV,E=H);

Ar R,
5
3a) the alcohol obtained in step la) or in
step 2a) of formula (IV, E = H) is treated with a
compound of formula :
Y-S0,-Cl (V)

10 in which Y represents a methyl, phenyl, tolyl
or trifluoromethyl group, to give a compound of
formula :

O,»\j R,
Y-S0O,-0-CH,CH, —’\/ N-CO-CH, (VD)
Ar R,
15 4a) the compound of formula (VI) is reacted

with a compound of formula :

/N
X NH (v
_/

in which X is as defined for a compound of

formaula (I) in Claim 1;
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formula (I) according to Claim 1, the salts thereof,
the solvates thereof and/or the hydrates thereof,

characterized in that:

1b) the compound of formula
O,»\j
E-O-CH,CH, —-’\/ NH an

Ar
10 in which Ar is as defined for a compound of
formula (I) in Claim 1, E represents hydrogen or an O-
protecting group, is treated with a functional

derivative of an acid of formula

R,
HO-CO-CH, —Q (1IT)
R,
15 in which R; is as defined for a compound of

formula (I) in Claim 1, to give a compound of formula
O/\' R,
E-O-CH,CH, —N N-CO-CH, vy,

Ar R]

optionally, when E represents a protecting
group, it is removed by the action of an acid or a

20 base, to give the alcohol of formula
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) R,
H-C-CH, "\/N-CO-CHZ (VI

Ar R

1

3b) the compound of formula (VIII) is reacted

with a compound of formula:

N\
X NH (vi)
—/

10

in which X is as defined for a compound of
formula (I) in Claim 1, in the presence of an acid,
followed by reduction of the intermediate iminium salt
formed, by means of a reducing agent;
15 4b) and, optionally, the compound thus
obtained is converted into one of the salts thereof
with an inorganic or organic acid.

22. Compound of formula :
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"$&(*, . 02468: <>@BDFHILNPRAWXZ&PY bdéhi & npr pharnyd' oRO&ubstituted or

Or}]i _pw, St 1=z>C2: sJROdo{D(=-nQL % QEd-6

| #S%r&) ' () * z&ysumgﬁ;umﬂagyzggghea halogen atom; a (C;-Ci)alkyl ;

>UACEGI KNOPQZRRSTUVXY[ \ ] ] : | ~ Zbefi kn<pst u} unvwx
Z{{S{{"||}~S6V-T=f E# | lpp%@rwﬁﬁmﬁuwirogen or an O-protecting
group;

- R; represents a chlorine atom, a bromine
atom, a (Ci;-C3)alkyl or a trifluoromethyl ;
in enantiomerically pure form or in racemic form.
10 23. Compound according to Claim 22 of formula
(IV) in which E represents hydrogen.

24. Compound of formula :
o /\ R,
Y-SOZ-O-CHZCHZ—-,\/N-CO-CHZ (VD)
Ar

R,
in which :
15 - Ar represents a phenyl monosubstituted or
disubstituted with a halogen atom; a (C;-Csz)alkyl ;
- Y represents a methyl, phenyl, tolyl or
trifluoromethyl group;
- R; represents a chlorine atom, a bromine
20 atom, a (C;~Cs3)alkyl or a trifluoromethyl,

in enantiomerically pure form or in racemic form.
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O
H.clsl.cnz—f\/N.co.CH2 (VIID ;
Ar R,
in which :
5 - Ar represents a phenyl monosubstituted or

disubstituted with a halogen atom; a (C;-Cs)alkyl ;
- R; represents a chlorine atom, a bromine

atom, a (Ci1-Ci)alkyl or a trifluoromethyl,

in enantiomerically pure form or in racemic form.

10 26. Pharmaceutical composition comprising, as
active principle, a compound according to any one of
Claims 1 to 19 or one of the pharmaceutically
acceptable salts, solvates and/or hydrates thereof.

27. Pharmaceutical composition according to Claim

15 26, containing from 0.1 to 1000 mg of active principle,
in unit dosage form, in which the active principle is
mixed with at least one pharmaceutical excipient.

28. Use of the compounds of formula (I) according
to Claim 1 or one of the pharmaceutically acceptable

20 salts, solvates and/or hydrates thereof, for the
preparation of medicinal products intended for treating

any pathology in which substance P and/or the human NK;

receptors are involved.
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migraine,
inflammation, nausea, vomiting and skin diseases.

30. Use according to Claim 29, for the
preparation of medicinal products intended for treating
obstructive chronic bronchitis, asthma, urinary
incontinence, irritable bowel syndrome, Crohn's
disease, ulcerative colitis, depresssion, anxiety and
epileﬁsy.

31. Medicinal product, characterized in that it

consists of a compound according to any one of Claims 1

to 19.
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29. Use according to Claim 28, for the
preparation of medicinal products intended for treating
pathologies of the respiratory, gastrointestinal,
urinary, immune or cardiovascular system or of the
central nervous system, as well as pain, migraine,
inflammation, nausea, vomiting and skin diseases.

30. Use according to Claim 29, for the
preparation of medicinal products intended for treating
obstructive chronic bronchitis, asthma, urinary
incontinence, irritable bowel syndrome, Crohn's

disease, ulcerative colitis, depresssion, anxiety and

epilepsy.



