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1 4- ARYLMORPHOLI N- 3- ONE DERI VATI VES, PREPARATI ON AND
THERAPEUTI C USE THEREOF The present invention relates
to novel 4-aryl norpholin-3-one derivatives, to their
preparation 5 and to their therapeutic application.
The conpounds according to the present invention show
high affinity for the human neur oki nin A receptors
NK2. Neurokinin A (NKA) is part of a group of 10
neur opepti des _known tac%ykinins or__neur oki_ni_ns

sOBE( 8

k .
whi ch' EReRSHNQREHGSLNA 3 ORE| BERI4AT LVEG: o FREFARATTON

(NKB). The biological effect el é% i.n A and of
t he ot her tachmiwgﬁ%a%iqg@%% gzéﬁ ific
receptors o% the_ fam.ly of ot ei_n-G.coupl

r. ed
t r ansmenbr ané 7 PESHSHT félvreé-%el&norrsﬂkarﬁ?m%pcéjs NREL N2
and tachykinin . r t, i .0 N
A R oI S A TR L B o
r SANRVI-YAYE R il inin B
| BaeeH) volotr spsLguce B apanguakigin B
1445-1463) THeh@ RN Iat dRBRIP S e 32 aeity
wi dely 20 expresséd in the peripheral nervous system
wherernihey, omefi aligH ke firde wadretthaofhafdrealdirokinin 2
produced by neurokinin A especially, and in a
needeptictisngikganner, in the respiratory system
(bronchoconstriction; coughing, inflanmmation,
bronchi al hyjearadkinir ¥, @A) i2b faldoiGa .grdiandis
Exp. Pharm, 2004, 164, 491-510; Advenier C. et al.
EgeurRespitidep knpogy as) tachydgnirgo@)r agwrokinins,

gast.roi ntestinal s¥§ten1(inflannation, o
which includes substance P {SP}) and neurokinin B (NKB)}.

The bioclogical effects of neurckinin 2 and of the other
tachykinins are mediated by specific receptors of the
family of protein-G-coupled transmembrane 7-domain
receptors known as NK;, NK; and NK;. The tachykinin
receptor NK:; binds neurokinin A, while the receptors NK;
.and NK:; bind, respectively, substance P and neurokinin B
(Pennefather J.N. et al., Life Sci., 2004, 74,
1445-1463) . the tachykinin receptors NK; are very widely
expressed in the peripheral nervous system, where they
mediate the wide wvariety of effects produced by
neurckinin A, especially, and in a non-limiting manner,
in the respiratory system (bronchoconstriction,
coughing, inflammation, bronchial hyperactivity, etc.)
(Joos G.F., Handb. Exp. Pharm., 2004, 164, 451-510;
Advenier C. et al., Eur. Respir. J., 1997, 10,

1892-1906), the gastrointestinal system (inflammation,
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2 infection, notility, pain, etc.) (Holzer P. Handb.
Exp. Pharm, 2004, 164, 511-55) and the urinary
system (vesical hyperactivity, inflammation,
infection, etc.) (Kiss S et aI Neurosci. Lett.,
2001, 313, 57-60; 5 Warner et al ., Eur. J.

Phar macol ., 2002, 438, 171- fﬁ?) The tachykinin
receptor NK2 is also expressed in the brain (Hagan

R”%@?Zjapn' nglflﬁty chritei ST Jodlo1 55, Basvaads, Bre-
JE38n° carppSy Fee Sao%5. anioshE ki tony= o7y

o5t B SRty gy e ething e

B S 1990, 26 wh it di agegpt.he
cgﬁ%ggﬁg f?gcgg ofﬁggﬁﬁgéﬁnlgéﬁF 15§b§1ma§E§f ggaﬁgle

nyaBhLepSreypect et al pdat ag sbawrkhBab1hl, oekiong 4he,
tachykinin receptor '"NK2 with an antagonlst nay"ﬁ“ a

t1eatmeny ofhaBLaEhdRphHESS reReptBRONYS- Abt alFanakpExpsed
Pharm, 2004, 219- 244) and also of functional and
panntub gastnoi(ALgshi RaM.desornder,sR2GuiuciPepas ., 1993,
irritable bowel syndrone (1BS) (Enonds-Alt, Handb

Exp, Phabm St200Berzl8-244L bécci EAr.etl.aNeurBsci.],

Phar macol ., 2004, 141, 1249-1263). Many patents or
pafeft _Qpl?ééﬂr6ﬁ§5de§@ﬂﬁbéd Monpétindsd -t h¥evarect .
active on the tachykinin receptors. 25 Thus,

|H?§Fﬂat?8ﬁéh BBentSapflii SAELERYWS-96K28787 doncer ns

ounds of fornmula:_ 3
Ne rochem., 2001, 79, 985-996; Saffroy M. et al.,

Neuroscience, 2003, 116, 761-773) and the spinal column
(Yashpal K. et al., Brain Res., 1990, 506, 59-266},
where it mediates the central effects of neurckinin A.

By way of example, numerous experimental data
show that blocking the tachykinin receptor NK; with an
antagonist may be a treatment of major depression
(Emonds-Alt, Handb Exp. Pharm., 2004, 219-244) and also
of functional and painful gastrointestinal disorders
such as irritable bowel syndrome (IBS) (Emonds-Alt,
Handb Exp. Pharm., 2004, 219-244; Lecci A. et al., Br.
J. Pharmacol., 2004, 141, 1249-1263) .

Many patents or patent applications describe
compoundsg that are active on the tachykinin receptors.

Thus, international patent application WO 96/23787

concerns compounds of formula:
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Am(CH 2),- i -CH2 NT (A) Art in which, especially:
- A may represent the divalent radical -OCH2-CO; -
Am m Art and T have different values. 5 The
conpounds (A) show affinity for the tachykinin
receptors NK1, NK2 or NK3 in_general. Patent
application EP-A-0 776 893 concerns conpounds of
formula: L NG~ NA-B-Ra (B) \--/ D-E 10 in which,
especially: - D E nmay represgnt a divalent radica
-OCH2-CH2-; - L, G E, AB™~R and Rb have

di fferent val ues. 0 ds'(B) are t agoni sts of
both the tachﬁépnaaﬁngﬁ" ’(%gﬁs‘m and l\g@ 15 Pat ent
application WO 00/ 34274 cloncerns cycl ohexyl pi peri di ne
derivatives that are anta@gnists of both the
substance P receptors NK1 and the neurokinin A

receptors NK2. Patent application WO 02/094821
coRc¥RRSt20eABEBRBLIHe derivatives that are

ant agoni sts of both_the . hugan tachykinin_r ptars
ROR SRRy NKSPPREERE EORpSin A Chy B ARDN DR LaaRGe-
whi¢h 4_ show very.strong.affini e human
neuE ki Bt nk TR et EE RRSE B A LR e ant agoni st s
of the saidr,LeCEREARas (A) show affinity for the
tachykinin receptors NK;, NK; or NK; in general.

Patent application EP-A-0 776 833 concerns

compounds of formula:

J‘ Y Rh
L N-G—}/\ N-A-BR, (B)
NIV S

in which, especially:
- D-E may represent a divalent radical -O-CH;-CH,-;
- L, &, E, A, B, R, and B, have different values.

The compounds (B) are antagonists of both the
tachykinin receptors NK; and NK.

Patent application WO 00/34274 concerns
cyclohexylpiperidine derivatives that are antagonists
of both the substance P receptors NK; and the
neurokinin A receptors NK.

Patent application WO 02/094821 concerns
morpholine derivétives that are antagonists of both the
human tachyvkinin receptors NK; and NK,.

Novel compounds have now been found, which



Furt hernore, the conpounds according to the 5 present

i nventi on show good bioavailability when they are

adm ni stered orally and cross the bl ood-brain

barrier. One subject of the present invention is

conpounds corresponding to flﬁrrrula (1)y: OCH2 Rz ~ 1

(I) RCN CHzZ- CHZ- C NCH ' 312 A 10 in which:
represents a phenyl nono- or disubstituted with a

t hat

E%é%%i?.e?%? S f5TENREY) area ontlEr RAERIRER A

ub t e dentl cho from
CEFsSErtl, MRS O ARSI s SR P g 8
F@eggggg§gnts a pyridyl; 20 a phenyl that is
unsubstituted or substltuted once or twice with one

or two SUbsPhEHﬁBEﬁorbnd%H%n@%ﬁbbﬁnﬁﬁoﬁ%%o&ﬁﬁgbato the
hal ogen atom a (Cl-)al kyl;y a (Cl-C4)al koxy, a

tpréb&ﬂtoﬂﬁﬁéﬁtloﬁr@H@wagéo@ b&b&bﬁ@&ﬁ%&&ﬁ@&yw%b%”%hey
a benzyl that is unsubstituted or substituted on

are administered orally and cross the blood-brain
barrier.

One subject of the present invention is

compounds correspondlng to formula (I):

Cr’(H{Z\\Cpff)

R2><:\N CH,-CH <|: 11111 ®
R H, 2 i\\C}%// M

3
Ar

in which:

- Ar represents a phenyl mono- or disubstituted with a
halogen atom;

- Ry represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituente independently chosen from a halogen
atom, a (Ci-Cslalkyl and a (C;-C4)alkoxy;

- Ry represents:

e a pyridyl;
® a phenyl that is unsubstituted or substituted
once or twice with one or two substituents

independently chosen from a halogen atom, a



t he phenyl once or twice with one or two 5
substituents i ndependently chosen from a hal ogen
atom a (Cl-C4) alkyl, a (ClL-C4) al koxy, a
trifluoronmethyl group and a trifluoronethoxy group;
R2 may al so represent: 10 a heterocyclic radica
chosen from azetidine, pyrrolidine, piperidine,

nor phol i ne, thi onorpholine and perhydroazepine when

Cepresets @ guay crostn FrbifHone (1) 15%@9@@%@
2?EEL (2%?&C1%ﬁé)a Eﬁlf%és%gﬁc%hféhg?r% car(gpycn) (4)
a(cié)q Cg%f}&ﬁf%%gtC&%CFEéPbEQ%SytedNagRgubF£6tuted on

E%g gtk\gg%gﬁ gé?%laﬁr tE«QE’%) %NW%@R%T t(ﬂ%Z)

5 (14) - GHBBRIBRiArs &ﬁékpeEH%nGM%NB£%B%ﬁ frB%ﬁh h@@gd

atom, a (C1-Cg)alkyl, a (C1-Cylalkoxy, a
trifluoromethyl group and a trifluocromethoxy
group;

- Ry may also represent:

10 ¢ a heterocyclic radical chosen from azetidine,
pvrrolidine, piperidiﬁe, morpholine,
thiomorpholine and perhydroazepine when Rj
represents a cyano or a group -CONRiiRis;

- Rs repregents a group chosen from:
15 (1) a hydrogen atom;
(2) (C1-Culalkyl;
(3) (C1-Cy)alkylcarbonyl;
{4) cyano;
(5) - {CHz)q-OH;

20 (6) - (CHz)q-0-(C1-Cy)alkyl;
(7) - (CH;)4-0-CO-Ry;
(8) -{CHy)4-0-CO-NH- (C1-Cy)alkyl;
{9) - NRsR¢;
(10) - (CHz)4-NR;CORgs;

25 (11) - (CH,) q-NR,COORg;
(12) - (CHz) q-NR7803R10;

(13) - (CHz) g-NR;CONR;1Ryz;
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(17) -COO- (A -4) alkyl; 5 (18) -CONRL1R12; (19)

- CH2- 000H;, (20) -CHz-COO (Cl-C4)al kyl; (21)

- CHZ- CONR11R12; (22) -O CH2CH2OR15; 10 (23)

- NR70000R16; (24) -CONR7-NR17R18; (25) R~~ RR 19 S
0821 (26) O NNH2 q is O, or 2; R4 represents a
(Cl-A4)alkyl; a (C3-C.)cycloal kyl that is
unsubstituted or substituted with one or nore 15

nmet h . a.phenyl; a pyridyl; RS and R6 each
indeye%heh?ﬁﬁlé fesent a hydrogen atomor a

(C1- % I kyl.; al so represent a
( C3- féyc%%%l%ﬁ%i I, a benzyl or a phenyl; or R5

and s)tptg&%ﬁer with the nitrogen atomto which they
20 are attached, constitute a heterocycle chosen from

azet [ gyne. -gyryeliding,. Qi.peridine, norpholine
t hi onor phoﬁ:l ne, perhydrodazepi ne or piperazine that 7

is ugypst@@uﬁﬁ@ pr substituted in position 4 with a
(C1-C4) al kyl; R? represents a hydrogen atomor a
(CL- 43 pl kets;-cooH;

(20) -CH;-COO- (C3-C4) alkyl;

(21} -CH,-CONR1;R12;

(22) —O‘-CH2CH20R15;

(23) -NR,COCOR1s;

(24) -CONRy-NR;+R1s;

(25) /i If
R19/<_S—)\NR20R21

(26) 7/_0
N\N/)\NHz ;

- g is 0, 1 or 2;

- Ry represents a (C;-Cy)alkyl; a (C3-Cyleycloalkyl that

is unsubstituted or substituted with one or more
methyls; a phenyl; a pyridyl;
- Rs and Rg each independently represent a hydrogen

atom or a (C;-Ci)alkyl; R may also represent a

{(C3-Cy) cycloalkylmethyl, a benzyl or a phenyl; or Rs
and R¢, together with the nitrogen atom to which they
are attached, constitute a heterocycle chosen from
azetidine, pyrrolidine, piperidine, morpholine

thiomorpholine, perhydroazepine or piperazine that
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RB represents a hydrogen atom a (Cl-C4)alkyl; a 5
vinyl; a phenyl; a benzyl; a pyridyl; a
(C3-C7)cycl oal kyl that is unsubstituted or

substituted with one or nore nmethyls; a furyl; a
thienyl; a pyrrolyl; an imdazolyl; or R7 and R8

toget her represent a group -(CH2)P-; 10 - pis 3 or
4; - RO represents a (Cl-C4)al kyl or a phenyl; - or R7

s 3 L0 DELLEmeEeTl B PLOMBp( B2 Bai oyl i «

|s fr 3 jsubstituted with one or two
(C1- &A éf&gl%&-é phenyl that is unsubstituted or

subsgl tfg;ﬁ?e%@ra R o 4TSt Wb LB g SUBSIA H HERYT ;
chosen from a hal ogen om a (Cl-C4)al kyl a

trifhyorgsmed Mtsaahh’ﬁﬂ@éfg'én atao&ChCﬂd@st@éyky& a
carboxyl a (Cl-4)al koxycarbonyl, 20 a

(C1- \Gﬂl)agli kyhcphbanyl:oxybeazgyana, pgrrm'dyno, aan am no
that is free or substituted with one or two

(Cl- O)atk vy lddiékydaitthasubist ivneeritss: igeitregl icdent i cal
or different; - R11 and R12 each i ndependently

r epr esbatituhedr wgeh one 28 mofelwmethalkyl 2 RuZyday &
al so represent a (C3-C7)cycl oal kyl

( C3- BrieyrloabkpyFECAYL; an hwﬁ@wﬁyla ( Cl1- C4) al koxy,
a benzyl or a phenyl; or 8 Rl1 and R12, toge}hes Wi th
the AFt Rogef rﬁ%%’%ﬁeﬁqﬁ?%@ A %Ehed\C
constltutﬁ a hgterocycle chosen fron1azet|d|ne

pyrrB e®Tpiperi di ne, norpholine

- Ry represents a (C1-Cqlalkyl or a phenyl;

- ‘or R; and Ry together represent a group - (CHz)n,-;

- nis 2 or 3;

- Rip represgsents a (C,-Cy)alkyl; an amino that is free
or substituted with one or two (C;-Ci)alkyls; a
phenyl that isg unsubstituted or substituted one or
more times with a substituent chosen from: a halogen
atom, a (C;-Cilalkyl, a trifluoromethyl, a hydroxyl,
a (C1-C4)alkoxy, a carboxyl, a (C;-C;)alkoxycarbonyl,
a (Ci-C4)alkylcarbonyloxy, a cyano, a nitro, an amino
that is free or substituted with one or two
(C1-Cy)alkyls, the said substituents being identical
or different;

- Rj; and R,;; each independently represent a hydrogen or
a {C;-Ci)alkyl; Ri; may also represent a
(C3-Cy) cycloalkyl, (C;-Cq)cycloalkylmethyl, a

hydroxyl, a {(C;-Cs)alkoxy, a benzyl or a phenyl; or
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t hi onor phol i ne and per hydroazepine; 5 - or R7 and R12
together represent a group -(CH2)m; mis 2 or 3; R13
and R14 each i ndependently represent a hydrogen atom
or a (Cl-C4)alkyl; R14 may al so represent a
(C3-C7)cycl oal kyl met hyl or a_benzyl; 10 - R15
represents a hydrogen atom g (Cl-CA4)al kyl; a fornyl;

a (Cl-C4)al kyl carbonyl; - R15 represents a

(C1-C4) al oxy, _ R17.and R18 each independent |

r eprigsefiPdar iy d oG e‘éf'té‘fﬁtg} L EECEHH |k '1: “}1/550 gricn

al ter,nati vel ether Mﬁth the n|t£og
e Cllo

2t onr iy vaﬁ%ﬁatipl#e@h%fﬁie PRaLhER S BT T TEYe oy
nor SEO e CPRED, (LM YL APhL O BEoe PLRERLY! AE-pROT i ne

nmor pho s a h

'5S&@é‘%ﬁ%@*ﬁﬁz;ﬁ%ﬁ?ﬁ%&&aﬁﬁ“Sf‘k’iFdeE&Vn&y

al sa, ¥ epf %&1%!“121? tbQL E‘ﬂér Ofeﬁrégéﬁén& agkyngar beayl .-
The conpounds of fornmula may conprise one or nDre

asynmeigig garbon atons. They may thus exist in 25

the formof enantioners or diastereoisoners. These

enarng,;08RES RN G aia skl siareylsy washadeaan m Xiwdesgen

t hereof, including racemc m xtures, formpart of the

9 iatvemtoorne The GoapayiddsRef rayr millso (F9prmsemXist

in the formof bases or of acid-addition salts. Such

addi {Co1-) cyvcloalkylmethyl or a benzyl;

-~ R:s represents a hydrogen atom; a (C1-Cilalkyl; a
formyl; a (C;-Cy)alkylcarbonyl;

- Ri¢ represents a {C;-Cy)alkoxy;

- Ry;; and R,z each independently represent a hydrogen
atom or a (C;-Cy)alkyl;

- or alternatively Rj;7 and R;s, together with the
nitrogen atom to which they are attached, constitute
a heterocycle chosen from pyrrolidine, piperidine
and morpholine;

- Ris represents a hydrogen atom or a (C;-Csi)alkyl;

- Ryp and Rz each independently represent a hydrogen
atom or a (Ci;-C4)alkyl; Rz may alsc represent a
formyl or a (C;-Cs)alkylcarbonyl.

The compounds of formula (I) may comprise one
or more asymmetric carbon atoms. They may thus exist in
the form of enantiomers or diasterecisomers. These

enantiomers and diastereoisomers, and also mixtures

thereof, including racemic mixtures, form part of the
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salts formpart of the invention. 5 These salts are
advant ageously prepared with pharnaceutically
acceptabl e acids, but the salts of other acids that
are useful for purifying or isolating the conpounds
of formula (1) also forn1par5 of the invention. 10
The conpounds of fornula (I) "may also exist in the
formof hydrates or solvates, i.e. in the form of
associations or conbinations with one or nore water
mbiecute%%or with a sol vent. Such hydr at es and

sol vat es a%§§ %%éﬁéﬁ%&% 8%.%8?mhf%?2??ﬁ@ay}?x1gg S8 Phe

"hal ogen ato romne, C uorrne or

iﬂgfﬂeoﬁtﬂgiﬁghSrtSE Eg§4é§élékg¥géaﬂﬁéﬂsséchiQSQEtQBn

branched a radi ca one to ur carbon atons,

SHENC8SFrmBh Yt . o 81 BYE . 1RYERY onl SOPropyl, butyl, 20
i sobutyl, sec-butyl or tert-butyl radical. The term

" (Cl- 4) al kopyseNBaNSsaakbngavaftagbbanthedrabkexy with
radi cal of one to four carbon atons, such as a

nehdoxycett hoxylypaopepyyableopeopexybubuthsysalts of

i sobut oxy, sec-butoxy or tert-butoxy radical. 25 The
tethe? (&3ids ) cgat oarkylhseffednfoca pychiigingl kyl igedaping
of 3 to 7 carbon atons, such as a cyclopropyl,

clot obompdundycobpbarphlacyé) ohegyl formipartyelfohbpt vl
group. Anmpong the conpounds of forrmula (1) that are
stiyeeEso®f the invention, a first group of conpounds

The compounds of formula (I) may also exist
in the form of hydrates or solvates, i.e. in the form
of associations or combinations with one or more water
molecules or with a solvent. Such hydrates and solvates
also form part of the invention.

The term “halcogen atom” means a bromine,
chlorine, fluorine or iodine atom.

The term “(C;-C;)alkyl” means a linear or
branched alkyl radical of one to four carbon atoms,
such as a methyl, ethyl, propyl, isopropyl, butvyil,
isobutyl, gec-butyl or tert-butyl radical.

The term “(C;-C4)alkoxy” means a linear or
branched alkoxy radical of one to four carbon atoms,
such as a methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy or tert-butoxy radical.

The term ™ (C;-Cy)cycloalkyl” means a cyclic
alkyl group of 3 to 7 carbon atoms, such as a

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
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consi sts of the conpounds for which: 5 - Ar represents
a phenyl disubstituted with a halogen atom - and/or
Rl represents a phenyl that is unsubstituted or
substituted once or twice with a hal ogen atonm -
and/or R2 represents: 10 a_pyridyl; a phenyl that
IS unsubstituted or substitu%g once or twice with
one or two substituents independently chosen froma

al oge Cl-CA)aIkyI, a (Cl-4)al koxy, a
tFVF?BEF8h¥EL§FOT ‘group and a trifluoronethoxy gr oup;

R2 may also represent a het erocycl i.c_ra ic
from azeti dfi B % roFPEPﬁgndgléng e, 2 Rph%ﬁlngre

i%%%i%éﬁ 255“5;%3gn@%a%a%&faée%%is@egﬁgﬂ%r e
CH2 CH i
EpugsgRiscs atpuDoEbaghal KA S (CO)5 i

(11)A tEH2) =8 NB7§OEB% Whico st 1c8t@d wil® a hal
COlengﬂgzg ! , 8,ngg Rfl gné R12 bei ng gs amegen

defi gedmfor a conmpound of formula (1); in the form of
base or of acid-addition salt, and also 11 in the
f er maafl/bydrat eciore sohvat & pAenpy thet cogponadssoitthed
| atter group, nention may be made of the conpounds of
f or nolras@bytfibnted once or twice with a halogen atom;

- and/or R, represents:

¢ a pyridyl;

¢ a phenyl that is unsubstituted or substituted
once or twice with one or two substituents
independently chosen from a halogen atom, a
(C1-Cylalkyl, a (Ci1-Ci)alkoxy, a trifluoromethyl
group and a trifluoromethoxy group;

e R, may also represent a heterocyclic radical
chosen from azetidine, pyrrolidine, piperidine,
morpholine, thiomorpholine and perhydroazetidine
when R; représents a group -CONR;;Ris;

- and/or R; represents a group chosen from:

(5) -(CHz)¢q-OH in which g is 0;

(10) - (CH:)4-NR,CORg in which g is 0;

(11) - (CH;)4-NR,COORs in which g is 0;

(18) -CONiiR;z;

- Ry, Rg, Rg, Ri1 and Ry; being as defined for a compound

of formula (I);

in the form of base or of acid-addition salt, and also
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which: 5 - Ar represents a phenyl disubstituted with a
hal ogen atom Rl represents a phenyl that is
unsubstituted or substituted once or twice with a

hal ogen atom - R2 represents: 10 a pyridyl; a
phenyl that is unsubstituted Ence or twice with one
or two substituents independ% tly chosen from a

hal ogen atom a (Cl-C4)al kyl, a (Cl-C4)al koxy, a

trifluyoranethyl. gr and_a trifluorometho 15 gro
RﬁhnﬁgeaESEmréﬁrg¥aﬁgt§ REtSPg%? %rc radicgy chgseﬁp

¢ 1 di i di . L di ne, Cne.

thi onor phol PRE"ShA BerRYAP SR, £t 1S GRS s TLoUE®

r t 0 - : - [ R

oFSREIER Bad PeotRae BENLES Sortlundl i BRTRbIe (1) for
(4B) cn(CH2) g-NR7CORB in which q is 0; (11)
-(CH2) g- NR7000R9 in which g is 0; (18) -CONRL1R12

25 Rir R8prBRenRilazapteRl? bRisM®=aS tdefddned tholk dalogen
conmpound “of formula (1); in the formof base or of
aci daadai;tion salt, and also 12 in the form of
hydrate or solvate. Anong the | atter conpounds,
nent Ronremyedent suaepbényhetrbanpoandasabstotoukd Ok)
for gggggituted once or twice with a halogen atom;
- R; represents:

e a pyridyl;

¢ a phenyl that is unsubstituted once or twice with
one or two substituents independently chosen from
a halogen atom, a (C:;-Cslalkyl, a (C1-C4)alkoxy, a
trifluoromethyl group and a trifluocromethoxy
group;

* R; may also represent a heterocyclic radical
chosen from azetidine, pyrrolidine, piperidine,
morpholine, thiomorphcoline and perhydroazetidine
when R; represents a group -CONRj1Riz;

- Rs; represents a group chosen from:

(5) -(CHz)4q-OH in which g is 0;

(10) - (CHz)¢q-NR,CORg in which g is 0;

{11} -(CH;)4-NR,COORy in which g is 0;

(18) -CONRiiRiz;

- Ry, Ra, Rs, Ri; and Ry, being as defined for a compound

of formula (I);

in the form of base or of acid-addition salt, and also



Ar represents a 3,4-dichlorophenyl or a 5

3,4-difluorophenyl; - Rl represents a phenyl, a

4-chl orophenyl, a 4-fluorophenyl or a

3, 4-di fluorophenyl; - R2 represents: a 2-pyridyl; 10
a phenyl, a 4-chl orophenyl, ? 3-fluorophenyl, a

4-f 1l uorophenyl, a 3,4-difluo %phenyl, a

3 nethylphenyl a 3, 4-di net hyl phenyl, a

trifluoro thyl)phenyl a

4L RBhEnL. 9.2 (L LT uosomELT
4-(trifl uorg@gﬁﬁ XLPREDNL S BRI Al SOLENLES B

1- pi peri dyl represents

{ SRR CHD) ol g%@?‘)‘md%&&?%%aﬁ &R fasen o
- CONRf2 repgggeﬁﬁs acgN@CHQE%lo%%phﬁlgh OEO%H‘Of base

or of acid-addition salt, and al so in the form of
5 hydrate- g&fggby@bgen ng the conpounds of forrmula (I)

that are subjects of the invention, nention may be
mader; esPecesehys 04 phenfD| | awe hghTonpphengl, a
4-fluorophenyl or a 3,4-difluorophenyl;
- Rz represents:
e a 2-pyridyl;

10 ¢ a phenyl, a 4-chlorophenyl, a 3-fluorcphenyl, a
4-fluorophenyl, a 3,4-difluorophenyl, a
3-methylphenyl, a 3,4-dimethylphenyl, a
4 -methoxyphenyl, a 3- (trifluoromethyl)phenyl, a

- (trifluoromethyl)phenyl or a
15 4 - (trifluoromethoxy)phenyl;
¢ R; may also represent a l-piperidyl when Rj;
represents a -CONH; group or a -CON(CHj;): group;
- R represents a group chosen from:

¢ a hydroxyl;

—
.-NHCOCH, ; N ; N

O

CONH, . -CO-N O CON(CH,)
) » \ /2 372 ¢

20

in the form of base or of acid-addition salt, and also
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- (3, 4-di chl or ophenyl ) -6-[ 2-[ 4- hydr oxy-
-(trifluoronethyl)phenyl]-i-piperidyl]ethyl]-
enyl nmor phol i n- 3-one, dextrorotatory isoner;
1-[2-[2- (3, 4-di chl or ophenyl ) - 5- oxo-

4-p enyInDrphoIin-2-y|]ethy|hé4-phenyl-4-piperidyl]-
1 cetam de, dextrorotatory i"soner;

- 1-[2-[2- (3, 4-di chl orophenyl ) - 5- oxo-

4-.nh I hald n-2-vyl ]ethyl]-4-(3-fl h [) -

A R e PR b A A or vt comer
-N-[1-[2-]2 - dichl h -5- - .15

4- pLenE/I rrE)r E)A'&%Fllén g?—%ﬁ%@%ﬁ%ﬁ%é,% U oﬁrIc}pﬁélr?yq )a-rf
= pi : ¢ ani.dew - ¢ t . ;
PHEELS e 398 g AL R S Yo
4eBE‘>@B:&Ua'IQP/]p Bel ihe2 -1k rifumRidy| phenyl) -

4- pi peri dy acet am de, dextrorotatory isoner; 20
- N[ 1-[ 2- [ 263, (4-, di-@hlceneptpmeny19--8X02 - [4 -hydroxy-
4-phenyInDrphoIin-2-y|]ethyl]-4-(4-nethoXyphg%yl)y-

44pilper(tadylfll vacemanrhgd,) ptexiylqr-at-gtiger idaTRthyl] -
-N-[1-[2-[2-(3, 4-di chl orophenyl ) -5-oxo-
44pbérplydrppbllin2 3yidnet, hydektdopbtitc it ueoamat;hoxy) -
25 phenyl ] -4-pi peridyl ]acetani de, dextrorotatory
i sonmer; - 6- (¥-41dilenl[8rdphdm@ichd.drepienyd--5ucme-
phenél)-4-(2-oxopyrrolidin-I-%I)-l-piperidyL]ethyI] 14
44 pRERYPY ABPPREPLATZ 20id,) el ool 4seimeridyl] -
- 6- 4-di chl,orophenyl )-6-[2-[4-(3, 4-di -
fFﬁ%?éB‘ﬁgﬁw fextrox 8{5?Fh%|lisa>i“\$&1'-y| ) - 1- pi peri dyl ] -
ethyl ] - 4- phepy | 7orBnqLl 153,008 crREu ool A OB 2o
4-phenylmorpholin-2-yllethyl] -4-(3-fluorophenyl) -
4-piperidyl]acetamide, dextrorotatory isomer;
-N-[1-f2-[2-(3,4-dichlorophenyl) -5-ox0o-
4-phenylmorpholin-2-yllethyl] -4-(3,4~-difluorophenyl) -4-
piperidyl]acetamide, dextrorotatory isomer;
-N-{1-[2-[2~(3,4-dichlorophenyl) -5-oxo-
4 -phenylmorpholin-2-yl]lethyl] -4- (4-methylphenyl) -
4-piperidyl]jacetamide, dextrorotatory isomer;
-N-{1~[2-[2-(3,4-dichlorophenyl) -5-oxo-
4 -phenylmorpholin-2-yllethyl}-4- (4-methoxyphenyl) -
4-piperidyl]acetamide, dextrorotatory isomer;
-N-[1-[2-[2-(3,4-dichlorophenyl) -5-oxo-
4 -phenylmorpholin-2-yllethyl] -4~ (4- (trifluoromethoxy) -
phenyl]-4-piperidyl] acetamide, dextrorotatory isomer;
-6-(3,4-dichlorophenyl) -6-[2-[4-(3-fluoro-

phenyl) -4-(2-oxopyrrolidin-1-yl)-1-piperidyl]ethyl] -
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- 3, 4-di chl or ophenyl ) -6-[2-[ 4- (4- et hyl -

e ) -4-(2-oxopyrrolidin-1-yl)-1-piperidyl]ethyl]-
-p yl mor phol i n- 3-one, dextrorotatory isoner;

[ 2- (3, 4-di chl or ophenyl ) - 5- oxo-

- phenyl nor phol i n-2-yl ] et hyl ].- 4 (4-met hyl phenyl)- 10
, 4' - bi pi peridi n-2-one, dextﬂbrotatory i somer ;

6- (3, 4-dich|oropheny|) 6-[2-[4-(3-nethyl -

BRI Lol ddany )
-6-(3, 4-di chlsor%plle c)h%r[o #43,(?}% p“peﬁ d’yﬁl“

phenyl ) - 4- ( 2- oxo ‘T, oxazo

etrhyild) ]mﬂm@gl%,q% r_ggrh gﬂ%’%&é&%q zii %4 t rqur ot atpqu A A 1Schnﬁr

-6-(3,4-dic oro
peemyll); -4~ hQEQ%Qb'Qﬂ% 3dﬁﬁtfbﬂﬂﬂ§%df¥”]somer

et hyl]-4- p nyInDr oli n-3-one, 'dextrorotatory i soner:
20 -6-(3,4 dlschlaomoah%wlo)m@ﬂe%ym (3 dﬂdfﬁ(tclh)fdethyl_
phenyl) - 4- (2- oxo- 1, 3- oxazol i di n-3-yl) - 1-pi peridyl ] -
ephgn}14 - phdnybmpglmbllﬁdanome_ 1dext-raRtratany) &t38gr-
-3-[1-[2-[2-(3, 4- dlchlorophenyﬁ3 5- o;%y@

44 p@éﬁpbfﬁmppmbbﬂnnz 3ylohet, hylekt4opleerytiord dispterdy! | -

25 1, 3-oxazi nan- 2-one, dextrorotatory isoner;

-3 [1 [2 [2-03" A2dilehl( 8r. éphemylprepdvensyl) -5 -oxo-

hol 2-yl]leth 4- (4-fluorophenyl) 15

44 ppﬁs%arﬁ&%?pﬁoé?axa%w S ERAR AR el S
r h %3 4-di chl or ophenyl ) - 5- oxo-

enyﬁﬁﬁpgﬁé -3 PFetﬁ?Ffr@rPﬁaEﬁﬁYTP@@Wﬁﬁhenyl)

4 plperldyl - OX extr oratatory
i somer ; Lgd: §'2'8 HilO’-’OP enqu -%4 (3-methyl-

phenyl)—4—(2—oxopyrrolidin-l—yl)—1—piperidyl]ethyl]—

6- (
henyl
hen
-1'-[ 2-
en
-b

'R AT O

4-phenylmorpholin-3-one, dextrorotatory isomer;
-6-(3,4-dichlorophenyl) -6-[2- [4- (3-fluoro-
phenyl)-4—(2—oxo—1,3—oxazolidin-3-yl)—1—piperidyl]-
ethyl] -4-phenylmorpholin-3-one, dextrorotatory isomer;
—6—(3,4~dichlorophenyl)-6~[2—[4~(4—f1uoro—
phenyl)-4—(2—oxo—i,3~oxazolidin—3—yl)-l-piperidyl]—
ethyl] -4-phenylmorpholin-3-ocne, dextrorotatory isomer;
—6-(3,4—dichlorophenyl)—6—[2-[4—(3,4—dimethyl—
phenyl)-4—(2-0xo—1,3—oxazolidin—3~yl)—lwpiperidyl]—
ethyl]-4-phenylmorpholin-3-one, dextrorotatory isomer;
-3-[1-[2-{2-(3,4-dichlorophenyl) -5-oxo-
4—phenylmorpholin—2~yl]ethyl]—4~phenyl-4-piperidyl]—
1,3-oxazinan-2-one, dextrorotatory isomer;
-3-[1-[2-[2-(3,4-dichlorophenyl) -5-oxo-

4—phenylmorpholin-2—yl]ethyl}—4—(4—fluorophenyl)—
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yl car bonyl ) - 4- phenyl -1 - pi peri dyl]ethyl]-

4- phenyl nor phol i n- 3-one, dextrorotatory isoner;
"-[2-[2-(3, 4-di chl or ophenyl ) - 5- oxo-

4-phenyInDrphoIin-2-y|]ethy|l-1,4'-bipiperidin- 10

4' - carboxam de, dextrorotato I soner;

-6-(3, 4- dichlorophenyl) 6-[2-[4-(3,4-d

quoro ¥#l &2 0xo0-1, 3-oxazol i di n- 3 %
14prB 5 fﬁy [ OXBBABAY AOPBRol FRESIGRE atory isomer;
dextrorotatory

N[ 1] 2- [z'%'[ﬁ?@ﬁ% gpﬁéﬂ;’/ﬂllg}’é?ﬁ’&?nﬂ ) -5-ox0-
A CPERGEROBHo Bt Ty oY 11;1,;-‘219*2%“34'-21‘&8' Sobdehl

acet am roro

3q4xd n

S RERsFRaTbhat 3 EQQF?%?] gt a0 Sgragr?ée’h;fomer
20 phe”y'] 4spé§e&' EM:L@B%?%Q% d%Xt{ngQt F¥nolin-4-
i soner; - 4-di f uorop enyl)
4ymaaawbﬂpnph@LpHea YLheFH?EL1éy4]th9ﬁ99r'd'ne'

- car boxam de, dex roro ory isoner
-&Lﬁﬁehﬁiﬁarbﬁoﬂlﬂkghbﬁéophéﬁykbratatar%5isomer;
4- phenyl nor pholin-2-yl]ethyl]-4-[3-(trifluoronethyl)-
phenyl ] - 4- piperil@yl[Pacet, artidehldexbhengflat-Grpxiosoner ;
- 6- (3, 4-di chl orophenyl ) -6-[2-(4-hydroxy 16
44 pphedybm@rphol ipkgevildpkhel hylL] 44-phpapemidghoel i n-
3-one, dextrorotatory isomer;
ﬁ+f?aféorﬂm%@eehﬁ@ﬂéﬁﬁ§ﬁ9?¥02¥(3S@m§FGhIoro-

Pheny! ) -5~ oxgme phol i 0y 2 YLEELIVL) RIS "5 4 -as-

5 -6-(3, 4-di chl orophenyl)-6-[2-[4-(norpholin-4-
I
r

fluorophenyl)-4-{2-oxo-1,3-oxazolidin-3-vy1) -

l-piperidyl]ethyl] -4-phenylmorpholin-3-one,

dextrorotatory isomer;
-N-[1-[2-[2-(3,4-dichlorophenyl) -5-0x0-

4 -phenylmorpholin-2-yl]ethyl] -4-phenyl-4-piperidyl] -

acetamide, dextrorotatory isomer;
-N-{1-[2-[2-(3,4-dichlorophenyl) -5-oxo~

4-phenylmorpholin-2-yllethyl] -4-{4- (trifluoromethyl) -

phenyl] -4-piperidyl] acetamide, dextrorotatory isomer;
-1’ -[2-[2-(3,4-diflucrophenyl) -5-0x0-

4 -phenylmorpholin-2-yl]ethyl}-1,4' -bipiperidine-

4' -carboxamide, dextrorotatory isomer;
-N-[1-[2-[2-(3,4-dichlorophenyl) -5-0ox0o-

4 -phenylmorpholin-2-yllethyl]l -4-[3- (trifluoromethyl) -

phenyl] -4-piperidyl]acetamide, dextrorotatory isomer;

-6-(3,4-dichlorophenyl}-6-~{2- (4-hydroxy-
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5 4-pi peridyl]acetam de;
-4- (4-chl orophenyl)-6-[ 2-[ 4- (4-chl orophenyl ) -
4- (2-oxo-1, 3-oxazolidin-3-yl)-1-piperidyl]ethyl]-6-
(3 4-di chl or ophenyl ) nor phol i n- 3- one;
-[2-[4- (4-chl orophenyl)-2-(3, 4-dichioro- 10
phenyl) 5- oxonor phol i n- 2- yl]é hyl ] - N, N-di net hyl -
, 4" - bi pi peridi ne-4'-carboxam de;

pﬁe%’llrlfl%bl %((33 f&ﬂéﬁfﬁl@%%%y'l‘?&%ﬁ - {Fp&]g,lﬁl%@rpholln—

pkﬁ?@’ h%%%e%%§%d gﬁﬁgﬁyl)-4-(4-fluoro-

phenyl) 5- oxgmorphal i yl | }-4- (3, 4 dif | uoy.o- ]
phenyl) 4- pl%gﬁldgg]ggeﬁgnf%ﬁ %ﬁhenyﬁﬁ % (3, 41¥1%n10ro

hehe1h 25(3xbunld ‘Pﬁo%?lp he E/%eze;]tﬂl%ﬂ t1hy|

pheny ) 5- oxonnrp in-2-y

1a4, 1Bl peni diceenthigear boxam de;
Fl [2-]2-(3, 4- dlchlorophenyl) 4-(3,4-di

fl uor opheny -y~ §40x0Tehhelking13 —)6|~][Qt-r[}4|-](44d?ﬂ@'iﬁdphenyl)-
4-pi peridyl]acetam de; in the formof base or
aeid2addibtion -sakizplddd nalRsgl)23% @ﬂpbhad&qnmﬂﬁyl] 6-
hydrate or solvate. The foll ow ng conpound:

- KB[ #-P2ch2o8phediyd hmorpplodhyl-B-onexo 17
4- phenyl nor phol i n- 2- yI]eth |1-4-(3-fl uorophenyl) -
4 pi peri dyl Faéetl@mlde,! 4d@%ﬂp¢p@b&mwﬂy -i2sd@er;-dichlipero-

base or of acid-addition salt, and also_ 1in
{ BBERB I 87 OHgUPEPEOS Ao a1 vAl St T | pieRofiawt iy -

1,4’ -bipiperidine-4'-carboxamide;

20

-N-[1-[2-[2-(3,4-dichlorophenyl)-4- (4-fluoro-
phenyl) -5-oxomorpholin-2-yl]lethyl] ~4-phenyl-4-
piperidyl]acetamide;

-N-[1-[2~[2-(3,4-dichlorophenyl) -4- (4-fluoro-
phenyl) -5-oxomorpholin-2-yllethyl] -4-(3,4-diflucro-
phenyl) -4-piperidyl] acetamide;

~1’-[2-[2-(3,4-dichlorophenyl)-4- (4-fluoro-
phenyl) -5-oxomorpholin-2-yl]ethyl] -N,N-dimethyl -
1l,4'-bipiperidine-4’-carboxamide;

-N-[1-[2~[2-(3,4-dichlorophenyl)-4-(3,4-di-
fluorophenyl) -5-oxomorpholin-2-yllethyl] -4-phenyl -
4-piperidyl]acetamide;
in the form of base or of acid-addition salt, and also
in the form of hydrate or solvate.

The following compound:

-N-[1-[2-[2-(3,4-dichlorophenyl) -5-oxo-
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5 1n the text hereinbelow, the term"protecting group
Pg" nmeans a group that, firstly, allows a reactive
function such as a hydroxyl or an ami ne to be
protected during a synthesis, and, secondly, allows
the intact reactive function_to be regenerated at the
end 10 of the synthesis. Exa%ﬂles of protecting groups
and of protection and deprotecti on nethods are given
in "Protective _Goups_.i.n Organi c Synt hesis", G.een et
art - Phesyd magphicda - Forit Iwhhedt 1& 4solis £ iuszopheaw Yor k) |
1991.. In.gﬂr text hereinbelow, the term"|eaving 15
grolpPste g]fcg?ﬁ@u“HQ%atd%?%é’m v %A ved from

. | b litti het, | Vi.i bond, ith
ISP S R 9.8 DL ol S oty &1 Lhd e
repl aged f\Mfrtrrh AN QP dyring a .;su gaslle' gLl on
reaction, for exa & sich 9 eaving groudps are, for 20

exanpl e, hallogens Qe an At (Al %mv%rhgxkéeﬂﬂw&%@hng

as a net hanesul fonate, benzenesul fonat e,

Pg-ohie BRSULfeRal & Jrdfd alfte acehalay etl.1 fmanpl es

0 | eaving groups and references for "preparing them
afreacgiiven fubctAdrareeth iax @ g3irexNeMrstdy amihe to be

March, 25 3rd edition, Wley Interscience, 1985, p.
3becdbtted Muadeer darge thicdi o, hand)veridaeidl it heallows the
compounds of fornula (1) may be prepared according to
aingacyr ceess ivieatiuns tdloar dct dre zegiemerahtatd s the end
conpound of formula: O ~~ i (I1)
of the synthesis. Examples of protecting groups and of
protection and deprotection methods are given in
“Protective Groups in Organic Synthesis”, Green et al.,
2nd edition (John Wiley & Sons, Inc., New York), 1991.
In the text hereinbelow, the term “leaving
group” means a group that can be readily cleaved from a
molecule by splitting a heterolytic bond, with loss of
an electron pair. This group may thus be readily
replaced with another group during a substitution
reaction, for example. Such leaving groups are, for
example, halcgens or an activated hydroxyl group such
as a methanesulfonate, benzenesulfonate,
p-toluenesulfonate, triflate, acetate, etc. Examples of
leaving groups and references for preparing them are
given in “Advanced in Organic Chemistry”, J. March,
3rd edition, Wiley Interscience, 1985, p. 310-316.

In accordance with the invention, the

compounds of formula (I) may be prepared according to a
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reduced catal ytiga
such as pal | adi um on-cha
According to one variant oArthe process: a conpound
of formula: OO Y-SOZ-O-CHZ CHZ~-N-Ri Ar in which Ar

and are _as defined for a.c ound of
gn 5£ic% Ar and R, are as de%ggeg for a compound of

HCCH NRI Ar 5in which Ar and R1 are as defined
for a conpound of fornmula (1), is reacted with a
compound of forrmula: CNH R in which R2 and R3 are as
defined for a conpound of 10 fornula (1), in the
presence of an acid, in a solvent, and the
intermediate imniumsalt fodfed is then reduced
usi ng a reduci ng agent. The compound of forrmula (I) is
optionally <converted into an acid-addition salt

t REPESES Thathd s ed@mast g 45k figy d@b:n the presence
of an acid such as acetic acid, in a solvent such as
met hanol or 3diCEMPSeHarf® ™8t a4 t enperature of

bet ween room tenperature and the ref |ux point of the
solvent, and forms in-situ an_intermedi ate i m ne that
20 i s reduced chen(Xkally

qg'ng, exanpl e, sodi um
cyanobor ohydri de o [sodiu tri aclet oxybor dri de, or
seoh g
rcoa

CH

Npgen and cat al yst
or Ralney nickel (r). 19

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

X
NH
R, (1)

in which R; and R; are as defined for a compound of
formula (I), in the presence of an acid, in a solvent,
and the intermediate iminium salt formed is then
reduced using a reducing agent.

The compound of formula (I) is optionally
converted inte an acid-addition salt thereof.

The reaction is performed in the presence of

an acid such as acetic acid, in a solvent such as

" methanol or dichloromethane, at a temperature of

between room temperature and the reflux point of the
solvent, and forms in-situ an intermediate imine that
is reduced chemically using, for example, sodium
cyanoborohydride or sodium triacetoxyborohydride, or
reduced catalytically using hydrogen and a catalyst

such as palladium-on-charcoal or Raney nicke1®.
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5 formula (1), and Y represents a nethyl, phenyl,

tolyl or trifluoronmethyl group, is reacted with a
conmpound of fornula: R R3 KDNH in which R2 and R3 are
as defined for a compound of 10 formula (I).
Optionally, the conpound of formula (1) is converted
into an aci d-addition salt tRéreof. The reaction is
performed in a solvent such as N, N-dinethylformm de,
acetonitrile, 15 dichl oronet hane, tol uene or

2- propanol ARECEARLPRe tOpPESe V& G talideide Brrogessse.
When a base is used, it _is chqgsen from organi c bases
such as tri@tﬁ?ﬂQﬁPﬁg;OfN;ﬂIHWﬁ§dpropylethylanine or
N- et hyl mor phol i ne or from al kal~nef@l carbonates or
bi car bonat es such as 20 potassfum c onate, sodi um
carbonate or sogju e onatje. Inl the ab e of a
base, the rea%fggn%&@gﬁﬁ@r u N'é{lan egsggs of

t he conpound of formula (I111) d in the presence of
an al kali nmetal 20 iodide such as potassiumi odi de or
sodiumiodide. The reaction is perforned at a

t eAP@hatUr arobnBeRy\esPer 99N teABAr abyr 8 aBdpdAAg. ofhe
conmpound of forrmula (1) thus obtained may 5 be
sibsequeant(lly ,sepdr at eadpireerritke ar arethivan PRdnyh, ardlyl
purified according to the standard nethods, for
eranpiceflhpromeshglll gzatipon ier relodret egrtaphky cotfpeund of
conmpounds of fornula (11) are prepared by oxidation
oformelaenpounds of formul a:

R,

in which R; and R; are as defined for a compound of

formula (I).

Optionally, the compound of formula (I) is
converted into an acid-addition salt thereof.

The reactiqn is performed in a solvent such
as N,N-dimethylformamide, acetonitrile,
dichloromethane, toluene or 2-propanol and in the
presence or absence of a base. When a base is used, it
is chosen from organic bases such as triethylamine,
N,N-diiscopropylethylamine 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
performed using an excess of the compound of

formula (III} and in the presence of an alkali metal
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O~ 0O HOCH -CHz---kNRI (V) Ar 10 in which Ar and
Rl are as defined for a conpound of formula (1). The
oxi dation reaction is performed using, for exanple,
oxal yl chloride, dinmethyl sulfoxide and 15
triethylamne in a solvent such as dichl oronet hane and
at a tenperature of between 2%8C and room t enperat ure.
The conpounds of formula (V) are prepared by
deprotection of the conpounds of formula: O Pg,-0O CH
cipdiferpucty ps RPtR@SiNmwWALESH dar can@orluay éogsde. The
defined for a conpound of formula %I) and Pgl
r EpRELARTs 18§ §€-5ﬁ9§fﬂ&doa§r 6t SEIPRE 2 Pregroéu&etfﬂ@ﬁn room
i nst ance 2- tetra ﬁdrop ranyl benzoyl or

0

(EZVBEY ALKy PcaPFonyl.” he deprotectlon is perforned
di t th { th
sceor 1o gyl neys Lo FRLICOS U 50S el e,

rﬁergﬁgg%augnt%yt%%%%Q%%rgp¥&%HYEh%r%§%c % medlﬂg and

depr ron i’s aci d hy ronS|s usi

négEQQQEQrEEC@QHQnEn %%l%%%Ed%&%hn%%h%ﬁgerforhgxample

anol these sol vent's

pw? ewgeamltzglc%&e%%l cRRkE todraphd, sol vent such as
met hanol, or alternatively by using an

The compounds of formula (II} are prepared by

oxidation of the compounds of feormula:

o 0
HO-CHZ-Cﬂz-—‘\/N-RI V)
Ar

in which Ar and R, are as defined for a compound of
formula (I)

The oxidation reaction is performed using,
for example, oxalyl chloride, dimethyl sulfoxide and
triethylamine in a soclvent such as dichloromethane and
at a temperature of between -78°C and room temperature.

The compounds of formula (V) are prepared by

deprotection of the compounds of formula:

//\\\r;C)
Pg,-O-CHz—CHz—L/N-R]
Ar

in which Ar and R; are as defined for a compound of

formula (I) and Pg; represents a standard O-protecting
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Amberlyst(r) resin in a solvent such as nethanol. The
reaction is perforned at a tenperature of between room
tenperature and the reflux point of the solvent. Wen
Pgl represents a benzoyl group or a

(C1-C4) al kyl car bonyl 15 group, the deprotection is
perfornmed by hydrolysis in &likaline nediumusing, for
exanpl e, an alkali nmetal hydroxide such as sodi um

hydr oxi de, potassi um hydroxide or lithium hydroxide,

i greusol Vet iswdlaras Wattert ralpitranctanyet hamolzoyl or a
di oxane or a m xture of these 20 solvents, at a

t dffpereatakley bfapeaniebn 0C and the ref |ux point of

t he solvent. The conpounds of fornmula (Vl) are _

prepar ed by Theydepratiast iom tife ROHFBIIRG sTcFstmg &0
22 Hal ns 1 Z OPgl-OCH2 CHz -CH2-N1 C=0 (M 1)

RE A TR AR D HIEATORR TR o o S dreda Ty G A hosd

cQ nd, of ormula ( Pgl is as.defined for a
COMBONRA 3 rd FHG CWS kiR S5 d £ TRAFBGEn2
at,o f hl Qr.i ne bromne. The . .

o 2R o O, A BT G Tbskhee of
ARaFe FEN at?%%f&m d Ly ggra lvelig 4
sgch as tet ahaycgro ran g}nsglstatlgaitr&é erfac%l}?ie&gfé/%ld .
bat wRERen80Guch as ether, methanol or a mixture of these

solvents, or using pyridinium p-toluenesulfonate in a
solvent such as methanol, or alternatively by using an
Amberlyst® resin in a solvent such as methancl. The
reaction is performed at a temperature of between room
temperature and the reflux point of the solvent. When
Pg; represents a benzoyl group or a (C;-C4)alkylcarbonyl
group, the deprotection is performed by hydrolysis in
alkaline medium using, for examplé, an alkali metal
hydroxide such as sodium hydroxide, potassium hydroxide
or lithium hydroxide, in a solvent such as water,
methanol, ethanol, dioxane or a mixture of these
solvents, at a temperature of between 0°C and the
reflux point of the solvent.

The compounds of formula (VI} are prepared by

cyclization of the compounds of formula:



and roomtenperature. 10 The conpounds of fornul a
(VI1) are prepared by reacting a conpound of fornula:
|OH Pgl-O CH2-CH2-C-CH2-NH- Rl (V) Ar in which Ar and
Rl are as defined for a conpound of fornmula (1) and
Pgl is as defined for a conpound of 15 formula (VI),
with a compound of fornula HdF' - CO CHz-Hal in which
Hal and Hal' represent a hal ogen atom preferably
chlorine or bromne, in the presence of a base such
as triethylanine, N methylnorphldlige or pyridine. The
reaction is performed in a solvent §ldh 20 as

di chl or onet hane, 1, 2- di chk¥doet hane,| et rahydr of ur an,

di oxane or T%g-gi t hyl f orlmani de, _aC=023 g erature
of between j%éﬁb Eéﬁqie. The conpounds of
formula (VIII) are prepardd by reaRti ng the conpounds

of forrmula: |CH PgI-C>C}pﬁ}Q-C-CH2-NH2 (DC) Ar 5in
which Ar is as defined for a conpound of formula (1)

and Pgl is as defined for a conpound of fornula (V)
wihhwaicanpauaddoR,f erauba: d8fiRkd1for~6& Cofthidund of
formula (I), Pg; is as defined for a compound of
formula (VI) and Hal represents a halogen atom,
preferably chlorine or bromine. The cyclization
reaction is performed in the presence of a base such as
potassium tert-butoxide in a solvent sguch as
tetrahydrofuran and at a temperature of between -60°C
and room temperature.

The compcunds of formula (VII) are prepared

by reacting a compound of formula:

OH
Pg, 'C‘“CI‘IZ-CI'I;!4:3-CHZ-NH-RI (VII)
Ar

in which Ar and R; are as defined for a compound of
formula (I) and Pg; is as defined for a compound of
formula (VI), with a compound of formula Hal’-CO-CH;-Hal
in which Hal and Hal’ represent a halogen atom,
preferably chlorine or bromine, in the presence of a
base such as triethylamine, N-methylmorpholine or
pyridine. The reaction is performed in é solvent such
as dichloromethane, 1,2-dichloroethane,

tetrahydrofuran, dioxane or N,N-dimethylformamide, at a
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15

RCBL (X) | OGO I -CH3 R Oin which RL is as defined
for a conpound of 10 fornula (I), in the presence of
copper(11) dipivaloate according to the am ne

aryl ation nmethods described in Tetrahedron, 1997, 53
(12), 4137-4144; Tetrahedron Letters, 1996, 37 (19),
3295-3298; Tetrahedron, 199823 54, 4313-4318. 15 The
compounds of fornula (1 X) are known and are prepared
according to the nethods described in WD 96/23787 or

i henDegersg292f PrEVeSToTRFE GG Goal & SIRETATMTe -
prepared fromthe triaryl bi snuthane of fornmula: 24 R
Bid (Xn R-TRe rRumrueRsReh foggder i Ydd Ifoprg prepared
compound of formula (1), . according_to known nethods
sﬁghr&écFHBQetE@SGFWé%ﬁTWQ$ Sy fHFEIE *comuni cat i ons,
1996, 26 (24), 4569-4575 or_5 in the literature cited
above for the arylation r Etion. The compounds of
formula (XI') are comrercial|{ or are prepared according
to the met hods&uéddeklpddH, -GIhENE ) ¢ Co i cations,
1996, 26 (24), 4569-4575. 1p The conpounds” of fornul a
(') are known or are prepared according to known
met hods such as those

in which Ar is as defined for a compound of formula (I)
and Pg; is as defined for a compound of formula (VI),

with a compound of formula:

0
IllI ol
Bi~

1
| So-c
R, |
0

CH,

. i
-CH,

(X)

in which R; is as defined for a compound of
formula (I), in the presence of copper(II} dipivaloate
according to the amine arylation methods described in
Tetrahedron, 1997, 53 (12), 4137-4144; Tetrahedron
Letters, 199%6, 37 (19), 3295-3298; Tetrahedron, 1998,
54, 4313-4318.

The compounds of formula (IX) are known and
are prepared according to the methods described in
WO 96/23787 or in WO 00/58292.

The compounds of formula (X) are prepared

from the triarylbismuthane of formula:



described in EP-0 428 434, EP-0 512 901, EP-0 515 240,
WO 96/ 23787, WD 02/ 094821 and WO 03/104225. The
compounds of fornmula (111) are generally 15 prepared
in protected formon the nitrogen atom of the

pi peridine; after a deprotection step, the expected
conpounds of fornula (I11) arPé obtained. In

particul ar, the conpounds of formula (I1l) in which
R3 represents a group -(CH2)g-NR7COR8 in which 20 R7
and R8 together represent group -(CH2)p- are
prepared according to Schéne I below, in which Pg2
represents an N-protectin@igroup §¥&h as a benzyl, a
benzyl oxycar bonyl or a pért3butyloxycarbonyl Hal
represents a hal ogen aRgn] pr ferably chlorlne and

R2, 25 q and p are as defined for a conpound of

formula M 25 Schene | Pg2 P92 NN (X1 Q(XIIn R2

( CH2 WRiINH2 RR21 ¢ GhR) de EEhé X ¥prHal e@@peo(OH2pP- Bakmalla (I),
>[I NC(CH2) P-Hal (XV) 92 N RZ (CHZ)gNHCO (CHZ) p Hal
( Xveprdingl togknoMn methods such as those described in
Synthetic Communications, 1996, 26 (24), 4569-4575 or
in the literature cited above for the arylation
reaction.

The compounds of formula (XI) are commercial
or are prepared accerding to the methods described in
Synthetic Communications, 1996, 26 (24), 4569-4575.

The compounds of formula (III) are known or
are prepared according to known methods such as those
described in EP-0 428 434, EP-0 512 901, EP-0 515 240,
WO 96/23787, WO 02/094821 and WO 03/104225.

The compounds of formula (III} are generally
prepared in protected form on the nitrogen atom of the
piperidine; after a deprotection step, the expected
compounds of formula (III) are obtained.

In particular, the compounds of formula (XIII)
in which R; represents a group -(CH;)q-NR;,CORs in which
R; and Rg together represent a group - {(CHy},- are
prepared according to Scheme I below, in which Pg;
represents an N-protecting group such as a benzyl, a
benzyloxycarbonyl or a tert-butyloxycarbonyl, Hal

represents a halogen atom, preferably chlorine, and R;,

g and p are as defined for a compound of formula (I).
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0 11 RR (CH2)g-N-,\ (XVWU) (CH)p V (IIl) : R3 =
(CH2)qg NR7COR$ : its + RB = (CH2)a 5 In step al of
Scherme 1, a conpound of forrmula (XII) is reacted with
a compound of forrmula (XIV) in the presence of a base
such as triethylamne, in a_ solvent such as
acetonitrile or dichloronethane and at a tenperature
of between OC and 10 roomtenperature, to give a
compound of formula (XVl). . A conpound of fornula
(XVI) may al so be 26 obt3Ffa®8eby reacting, in step
bi, a conmpound of fornmula (XIIl) with a conpound of
formula (XV), in the presence of a strong acid such
as sul furic acidpg, Wi thout solvent andpgt a

t enperature of bgtvveen 0 and 5 5C. Thg cyclization,
in step ¢l of conpound of for a~Xvl) to give
the conpbti'd of fofnula (XVI1) is perfo rrediﬁxmge
presence of a such as sodium hydysde, in a

sol vent such N {eredh mesghy| f or mam a @:%Q-GH a
tenperature of betwgen roomtenperature an B0C. The

oD KsPEG- CHE b et nods Ty ReACngranoRer cd

conmpounds of fornmula (N 1). The/Conpounds of fornmula
(1'11) in which R3 Ii’g2
N

>

R, (CH,)-NHCO-(CH,),-Hal
(XVID

19,.1_

e
N

i

C

-

(CH)Y-NZ_\
Rz(xvn) ey,

14;

(D) : R, = (CH,)-NR,COR, : R, + Ry =(CH,) -

In step al of Scheme I, a compound of
formula (XII} is reacted with a compound of
formula (XIV) in the presence of a base such as
triethylamine, in a solvent such as acetonitrile or
dichlorcomethane and at a temperature of between 0°C and
room temperature, to give a compound of formula (XVI).

A compound of formula (XVI) may alsoc be
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15 represents a group -(CH2)g-NR, 000R9 in which R7 and
RO together represent a group -(CH2)n- are prepared
according to Schenme Il below, in which Pg2 represents
an N-protecting group as defined above, Hal
represents a hal ogen atom greferably chl orine, and
R2, g and n are 20 as define %t or a conpound of
fornula (1. 27 Scheme Il N N (XVIII) ~~ (X~) R2

CH2 2) 4- N=C10 . Hal a2
69 Hé&Péafﬁ a@kk%ﬂ p@gSt% & RA compouﬁh a

) SREMEAR REIGID S 58 By CERPOPrd f Zorafg Wiio00Rs the
oS Ry ELT BRI ST
without solvent and at a temperature of between 0 and
5°C.

The cyclization, in step c¢l, of the compound
of formula (XVI) to give the compound of formula (XVII)
is performed in the presence of a base such as sodium
hydride, in a solvent such as N,N-dimethylformamide and
at a temperature of between room temperature and 60°C.

The compound of formula (XVII) is deprotected
in step dl according to the known methods to give the
expected compounds of formula (III).

The compounds of formula (III) in which Rj3
represents a group - (CHp)g-NR,COORs in which R; and R,
together represent a group - (CH;)},- are prepared
according to Scheme II below, in which Pg; represents an
N-protecting group as defined above, Hal represents a

halogen atom, preferably chlorine, and R;, g and n are

as defined for a compound of formula (I).



formula (XX) in the presence of a base such as
triethylam ne, in a solvent such as dichl oronethane or
1, 2-di chl oroethane and at a tenperature of between 0C
and roomtenperature, to obtain a conpound of 10
formula (XXII). A compound of fornmula (XXII) may al so
be 28 obtained by reacting, 2'n step b2, a conpound of
formula (XIX) with a compound of forrmula (XXI) in a
sol vent such as 1, 2-dichl oroet hane and at the refl ux
poi nt of the solvent. 5 T@hewpbund of formula (X X)
is obtained by the action of sodium azide on the

correspondi ng acgd chl ori de accordi to the nethod

described in Crgé%ic Synt heses, 51, |#8-52. The

cyclization, inNtep c2, of the conpolad 10 of

fornul acxvpfj!)|to give the corrpound or@iKn (XXI11)
ase” such as sodi um

is perforned i presence of a b
hydride, in agpsSlvesni) sich as N Ne RCHy|-Ret+mni de
and at a tenpefature”8f Between room tenperature and

60C. 15 The ¢ ound\ of, fornul [

depr cqlgrﬂ)q{%%h'gﬁl =I—Zac cor di L t'o '{%ﬁé)"'skﬁg 5

nmet hods to give the expected cghpound of fornula
(1'11). The conpounds of foﬁﬁula (1) in which R3
represents a group -(CH2) R7CONRi i R 2 in which R7
and R12 20 together reprieserit a group -(CH2)m is

prepared according to Sc I1l below, in which Pg2
represents R, (CH,) -NHCOO-(CH,),-Hal
(XXI)
2
*rgz
Eiz?
R (CH)N j\ Y
(XX1i) (CH,),
d2

(M) : Ry = (CH,)-NR,COOR, : R, + R, = (CH,),-

In step a2 of Scheme II, a compound of
formula (XVIII) is reacted with a compound of
formula (XX) in the presence of a base such as
triethylamine, in a solvent such as dichloromethane or
1,2-dichloroethane and at a temperature of between 0°C
and room temperature, to obtain a compound of
formula (XXII).

A compound of formula (XXIT) may also be
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an N-protecting group as defined above, Hal represents
a hal ogen atom preferably chlorine, and R2, g and m
are as defined for a compound of forrmula (I). 29
Schene 111 pg2 PBz N HNR/i-(CH2)nmHal (XXIV) R' Rz
(CH2)a N=C=0 Rz (CHx)qg NHCON- (CH2) m Hal (Xv) (fV) PBz
QR (I'll): Rx=-(CH2)y-NR. 7 R ,Ru" R, +Ri x={CH2).
iRl Rx (CH2)gN (XXVI) (CH). 5 1In step a3 of Schene
I1l, a conpound of formula (XIX) is reacted with a

c ORBAEREIoPYT BERGILA XY Siteba B0l Pemomhgsmd et

1, 2-dichl oaroethane and at a tenperature of between

eefwéﬁlpé%&e(&ré’léﬁlda QrEmeend @ garmulsr @Rd) 1n a
lﬁ%g%fﬁl& L he C cllzstlolotr I%}\%}epﬁé%c&?;&&ﬁg rflux

forrrul a %XX[\AS) formed in the presence of a base
m°

sHEM s ©
N, N- di met hy Qr mam

room t enper at ur € aﬁg)%é%%fl?aﬁetl% ng(‘r orrlrltﬂ\%%‘&rijy

(¥Kul )acgio%ewfots%a i6fh dA1R &R %@Wﬂé}%ﬁ&&dﬁ%md

st andar

in a sol vent such as

net hods to give
chloride according to the method described in Organic.

Syntheses, 51, 48-52.

The cyclization, in step c2, of the compound
of formula (XXII) to give the compound of
formula (XXIII) is performed in the presence of a base
such as sodium hydride, in a solvent such as
N,N-dimethylformamide and at a temperature of between
room temperature and 60°C,.

The compound of formula (XXIII) is
deproﬁected in step d2 according to the standard
methods to give the expected compound of formula (IIT).

The compounds of formula (III) in which Rj;
represents a group - (CHz)q-NR;CONR;;3R;; in which R; and Rj»
together represent a group - (CH;),- is prepared
according to Scheme III below, in which Pg; represents
an N-protecting group as defined above, Hal represents
a halogen atom, preferably chlorine, and R;, g and m are

as defined for a compound of formula (I).
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t he expected conpound of forrmula (111). 30 The
conpounds of fornula (IV) are prepared by reacting a
compound of formula (V) with a conmpound of fornula:
Y-S02-C (XXVI1) 5 in which Y represents a nethyl,
phenyl, tolyl or trifluoronmethyl group, in the
presence of a base such as 2¥Piethyl am ne, :
N, N-di i sopropyl ethyl am ne or pyridine, in a solvent
such as dichl oromet hane or toluene, and at a
tenperature of between -20temadIiike 10 ref |ux point
of the solvent. According to another of its aspects, a
subject of the invention is also the conpounds of

formula (11), (1V), (V), (VI), (M1) QF (M11) and
certain cfapounds of forrmula (111). Th€se conpounds

are 15 ul as i nter yed)aiesbon t ynt hesi s of

t he coﬁéﬁihds of fo#nu#aé§+}——$hﬂs,cgé; subje@h of
the inv ion is conpoun&s of for NHEBM.(BH, ) ~Hat
whi ch: 20 -‘“BPNER esents a phenyl tHat ?%ﬁhnno} oF

di substi i®ed with a hal ogen atom RI®¥8presents a
phenyl that is unsubstituted or subslﬁg ted once or
twice with one or two substituents ingdépendently

chosen froma hal ogen 25 atom a (Cl-C )al kyl and a
(C1- A4) al koxy. Pa

M) : R, = (CH,) NR,CONR, R, : Ry * Rop = {(CH),- >
(CH) N

(XXVI) (CHI)

In step a3 of Scheme III, a compound of
formula (XIX) is reacted with a compound of
formula (XXIV) in a solvent such as 1,2-dichloroethane
and at a temperature of between room temperature and
the reflux point of the solvent.

The cyclization, in step b3, of the compound
of formula (XXV) teo give the compound of formula (XXVI)
is performed in the presence of a base such as sodium
hydride, in a solvent such as N,N-dimethylformamide and
at a temperature of between room temperature and &0°C.

The compound of formula (XXVI) is deprotected
in step c3 according to the standard methods to give

the expected compound of formula (III).
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A subject of the invention is also conmpounds 31 of
formula: ~O Y-SO2 OCHZ CHZ--~-N Rl Ar in which: Y
represents a nethyl, phenyl, tolyl or 5
trifluoronmethyl group; Ar represents a phenyl that is
nono- or disubstituted with a hal ogen atom R1
represents a phenyl that is 8fsubstituted or
substituted once or twice with one or two 10
substituents independently chosen from a hal ogen

atom a (ClTi34) abkpbundd af( Eermulal KéXy. aAesnbpeeLreef by
the invention is also conpounds of fornmula: o
Hee@sRigspa- crmRroupd) ofAformglan (Whi Whthaa Feppevert &F
a phenxl that is nono- or disubstituted with a
hiPBHEh2at omp RL represents a phenyl that is
unsubstituted or substjtuted o twce with one
or two 20 substituent’s3%a& end@ﬁﬁ’ﬂ&r)chosen froma

o ELC L
trifluoromethyl group, in the presence of a base such
as triethylamine, N,N-diisopropylethylamine or
pyridine, in a solvent such as dichloromethane or
toluene, and at a temperature of between -20°C and the
reflux point of the solvent.

According to another of its aspects, a
subject of the invention is also the compounds of
formula (II), (IV), (V), (VI), (VII) or (VIII) and
certain compounds of formula (III). These compounds are
useful as intermediates for the synthesis of the
compounds of formula (I). Thus, one subject of the

invention is compounds of formula:

ﬁ? Q/YD
BCo— N, @
Ar

in which:

- Ar represents a phenyl ﬁhat is mono- or
disubstituted with a halogen atom;

- R; represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halogen
atom, a (C;-Cs)alkyl and a (C;-Cy)alkoxy.

A subject of the invention is also compounds



32 of formula: O-O Pgi-OCHZ CH2--~-N-RI (M) Ar in
whi ch: Pgl represents a 2-tetrahydropyranyl, benzoyl
or 5 (Cl-C4)al kyl carbonyl radical; Ar represents a
phenyl that is nono- or disubstituted with a hal ogen
atom Rl represents a phenyl that is unsubstituted or
substituted once or twice wi$h one or two 10
substituents independently chosen from a hal ogen

atom a (Cl-C4)al kyl and a (Cl-C4)al koxy. A subject of
the faventaon is al so conpounds of fornmula: Halms OH
TH2 Pgl-OCHZ CHZIi -CH2-NCR (VI1) Ar I 15 in which:
- Hal represents a chlorine b ne atom - Pgl
represents a 2- tyedc qﬁw_@@a%bﬁﬁenzom or

(C1l-4) al kyl car bonyzl radi cal ;™ “tepresents a phenyl
that is nono- or 20 disubstifuted with a hal ogen

atom - Rl represents a phenyl that is unsubstituted
or 33 .
in which:

- Y represents a methyl, phenyl, tolyl or
5 trifluoromethyl group;

- Ar represents a phenyl that is mono- or
disubstituted with a halogen atom;

- R; represents a phenyl that is unsubstituted or
substituted once or twice with one or two

10 substituents independently chosen from a halogen
atom, a (C1-C4)alkyl and a (C1-C4lalkoxy.
A subject of the invention is also compounds

of formula:

0 0
HO'CHZ"CHTJ;\/N—RI (V)
Ar

15 in which:
- Ar represents a phenyl that is mono- oxr
disubstituted with a halogen atom;
- R, represents a phenyl that is unsubstituted or
gsubstituted once or twice with one or two
20 substituents independently chosen from a halogen
atom, a (C;-Cy)alkyl and a (C;-C4)alkoxy.

A subject of the invention is also compounds
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substituted once or twice with one or two
substituents i ndependently chosen from a hal ogen
atom a (Cl-C4)al kyl and a (Cl-C4)al koxy. A subject of
the invention is also conpounds 5 of fornmula: CH
Pg,-OCHZ CH2 CGCHZ NH R, (\gﬁl) Ar Pgl represents a
2-tetrahydropyranyl, benzoyl“or (Cl-C4)alkyl carbonyl
radical; Ar represents a phenyl that is nono- or 10
di§ups£ityted with a hal ogen atom Rl represents a
p%eny? fhat'is unsubstituted or substituted once or
twice with one or two substituents independently
chosen froma hal ogen atomg &) al kyl and a
(Cl1-C4) al koxy. 15 A subject ¢f the invention is also

conpounds of PgrOuCH,-CH 1) NB3 in %ﬂth: R2
represents: 20 . a pyridyl;!. phehyl t IS
unsubstituted or substituted* once or twice with one
or two substituents 34 independently chosen froma
hal ogen atom a (Cl- C4)al kyl, a (Cl-C4)al koxy, a

t +7f Vaegbret hyl

- Pg, represents a 2-tetrahyvdropyranyl, benzoyl or
(C1-Cy)alkylcarbonyl radical;

- Ar represents a phenyl that is mono- or
disubstituted with a halogen atom;

- R, represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halogen
atom, a {C;-Csi)alkyl and a {(Ci-Cy)alkoxy.

A subject of the invention is also compounds

of formula:
Hal._
OH T

Pgl-O—CHZ-CHZ'(I%'CHZ-Ni C=0 (vI)
R

Ar I
in which:
- Hal represents a chlorine or bromine atom;
- Pgl_represents a 2-tetrahydropyranyl, benzoyl or
(C1-Cq)alkylcarbonyl radical;
- Ar represents a phenyl that is monoc- or
disubstituted with a halogen atom;

- R, represents a phenyl that is unsubstituted or
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group and a trifluoronethoxy group; a benzyl that is
unsubstituted or substituted on 5 the phenyl once or
twice with one or two substituents independently
chosen froma halogen atom a (Cl-C4)alkyl, a
(Cl-C4)al koxy, a trifluoromethyl group and a
trifluoronethoxy group; 10 = R3 represents a group:
(11) - (CH2) g-NR7000R9 ; gis 0, 1 or 2; - R7 and RO
togeth t rQuUp.:.( vz = N LS or 3;
15 1 FhaEFBEERER' pcl’ P Lt EP ki th opels S e

Fosol UL or Y h
eso UEh?Et?F§EQFFgagﬁgﬁénﬁbﬁEQ?eéhBEeh %gg&ogpﬂaﬁgggp

of formul a e enantfoners to I sol at

Howeveggoht kS (Blet8rAkhA P&l f @t Ng11dlxy esol ution
of the racem ¢ m xtures using conpounds of ormul a

(1X) accordangub9ethecethedsndeserbbedsi B1sW0compounds
96/ 23787 or in WO 00/58292. The exanples that follow

degcfbbeuthe preparation of certain conpounds in
accordance with the 25 invention. These exanples are
not limting and serve ner®@Hy to illustrate the
present invention. The nunpers of the conpounds given

as exanpl es eD-CH. tOBEeCoCERNEBR i n Ta(qym)( l)
bel ow, which i'lustrﬁteggt e cHemicall structures and
t he physical properties ofAF nunber of

- Pg; represents a 2-tetrahydropyranyl, benzoyl or
(C1-C4) alkylcarbonyl radical;

- Ar represents a phenyl that is mono- or
disubstituted with a halogen atom;

- R, represents a phenyl that is unsubstituted or
substituted once or twice with one or two
substituents independently chosen from a halogen
atom, a (C;-Cilalkyl and a (C;-C)alkoxy.

A subject of the invention is also compounds
R?CNH N

- R, represents:

of formula:

in which:

a pyridyl;
a phenyl that is unsubstituted or substituted

once or twice with one or two substituents
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conmpounds according to the invention. In the
Preparations and in the Exanples, the 5 follow ng
abbrevi ati ons are used: ether: diethyl ether iso

et her: diisopropyl ether DMSO. dinethyl sulfoxide
DMF: N, N-di et hyl f or mam de 10 THF: tetrahydrofuran
DCM di chl or onet hane Et OAc: %thyl acet ate DI PEA:

di i sopropyl ethylamne TFA: trifluoroacetic acid 15

BOP: benzotriazol -1-yloxytris(di methyl am -
phosphon%%@?ﬂ%&%?mE%Yo%h%%%ﬂzgég?hﬁh%ﬂ?géggg?Fgmetﬁeégl'

" l'g £ a,;g%ydc °Pc2§ cﬁggi%gﬁft éﬂagigiﬁ%%o%%‘.@%ﬁ

K/E:grkmt(DEEﬂBtyzn égg Ell B E%& ea geﬁﬁéolﬁgk;{wa

8; &gtgf gh gls%ﬁ‘ géﬂg% t?tﬁgslffgisﬁl Fires on
th ghgflm?ne&l%@a&w%gn%&tﬁ HRSOBANERG

spectra R) are recorded at 200 MHz in
DVBO- d6. o188t 1 eheRt ak ngBhEh8eStayech¥pEaSEedn B palbgen

per mllion
atom, a {(C;-Cslalkyl, a (Ci-Cyi)alkoxy, a
trifluoromethyl group and a trifluoromethoxy
group;
- R; represents a group:
(11) - {(CHa) q-NR,COORg ;
- g is 0, 1 or 2;
- R, and Ry, together represent a group -{CH3}n-;
- n is 2 or 3;
in the form of base or of acid-addition salt.

Resolution of the racemic mixtures of the
compounds of formula (I) allows the enantiomers to be
isolated.

However, it is preferable to perform the
resolution of the racemic mixtures using compounds of
formula (IX) according to the methods described in
WO 96/23787 or in WO 00/58292.

The examples that follow describe the
preparation of certain compounds in accordance with the
invention. These examples are not limiting and serve
merely to illustrate the present invention. The numbers

of the compounds given as examples refer to those given
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(ppm . For the interpretation of the spectra, the
foll ow ng abbreviations are used: s: singlet, d: 5
doublet, t: triplet, q: quartet: m unresol ved
conplex, nt: nultiplet, bs: broad singlet, dd:
doubl ed doubl et. The conpounds according to the

i nvention are anal ysed by LG¥WV/ M5 coupling (liquid
chronatography/ UV detection/ mass spectrometry). The
nol ecul ar k (MH) 10 and the retention tinme (tr)
i nﬁm%s(?é} eberasureich Slhnetrytesstbe 105&6@60%
3.5 mcolum is wused, at 30C, flow rate g
n%svwe%%esm%deﬁﬂa%n@hﬁl%kpeg%es%l?a Powe: MeBPTENPE
A. 0. OO%{ tr|qu roacetic acid in 15 water at
pFPEPqY: %o?%‘é?ﬁf ’Bﬂgot‘éo%@eT#W ’ﬁ ’a Btonitrile.

G adi YA VB 100 1 1
10agben&6 1 Bﬁﬂ] u%g%%%tl?ﬁs iﬁﬁde?eg?e Qx&gp?gs, Phe

pﬁBI?&ﬂEg%Sébbﬁevg&Q nggrgnﬁsége MaSS detectlon in

posTiive em cal Toni zatTon mode. 37

PREPARA; &1eEE paégﬁégns of the conpounds of
formul a %%FS .

repa ati on
iso ether: dllsopropyl ether

DMSO: dimethyl sulfoxide

DMF: N,N-dimethylformamide

THF: tetrahydrofuran

DCM: dichloromethane

EtOAc: ethyl acetate

DIPEA: diisopropylethylamine

TFA: trifluorocacetic acid

BOP: benzotriazol-l-yloxytris(dimethylamino) -
phosphonium hexaflucrophosphate

2N hydrochloric ether: 2N solution of hydrogen
chloride in diethyl ether

m.p.: melting point

rt: room temperature

b.p.: boiling point

HPLC: high performance liquid chromatography

gilica H: 60 H silica gel sold by Merck
{(Darmstadt)

PH 2 buffer solution: solution of 16.66 g of KHSO,
and 32.32 g of K;80, in 1 litre of water.

The proton nuclear magnetic resonance gpectra
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Bi s(acetato)triphenyl bismuth (X): R=\ 5 To a
solution of 100 g of triphenyl bismuthane in 720 m of
a DCM THF m xture (70/30; v/v) is added, at rt and
dropwi se, 56.6 m of a 32% solution of peracetic acid
in acetic acid, and the mxture is 10 stirred for 2
hours at rt. 200 M of ether3&re added to the
reaction mxture and the precipitate forned is
filtered off by suction and washed with ether. 72.2 g
of "H MR prEt elieppBdedt ahr 308bYHENnEA. DMS@pésatﬂeﬁ] 1 2
15 Bi s(acetatq)tris(4-chl orophenyl)bismuth (X
C:Fh;@\)“l‘FIaELs@ﬁ‘léﬁﬁoﬁoﬁﬁ@n?l"?ﬁ%ﬁﬁ%éﬁeWStg REXt H‘F—éléPn
2.54 of na% esi.um covered . with THF i s added
d.ias seFox; LR, 13 EPEErG 67 g e §PgFtTa, the

no-4-ch b 150 i f THF
SR ERRRISTSS 33)?18'1%%& LRI bt 3&‘% e
d t | f 9. f
Rogpok el o R B Od oot 10 il drbid Rotbrex,

| & .7 ﬁﬁgmggf&r ﬁ% h%‘ifoa@”% RAR ST I, e‘?lo%ﬁolretd doublet.

overni ght € reactron mxture Is poure Into

aqueous 10%rNEMCLHsQhyLi QBR824 tiated Md hNadtion are
filtered through Cgllte(r) and extracted with DCM

t Bea0iy8a8i By Phesev 18s déd@sh oxer (1:MISAA cardmhiegsabMgpt
is evaporated off under vacuum 5 15.5 g of the
eypedeedct bophuags aseeobtanatads) . The molecular peak (MHY)
and the retention time (tr) in minutes are measured.
A Symmetry C18 2.1 x 50 mm, 3.5 um column is
used, at 30°C, flow rate 0.4 ml/minute.
The eluent is composed as follows:
- golvent A: 0.005% trifluorocacetic acid (TFA) in

water at pH 3.15;

- gelvent B: 0.005% TFA in acetonitrile.

Gradient:
Time (minutes) %A %B
0 100 0
10 10 90
15 10 S0
16 100 0
20 100 0

The UV detection is performed at A = 210 nm
and the mass detection in positive ESI chemical

ionization mode.



B) Bis(acetato)tris(4-chlorophenyl)bismth To a

m xture of 13 g of the conpound obtained in the
preceding step in 250 nl of acetic acid is added, at
rt, 7.1 g of sodi um perborate nonohydrate, 10 and the
m xture is stirred for 1 hour _at rt. The reaction
mxture is poured into 500 nf7of water and extracted
with DCM the organic phase is washed with water and
dri ed over SM4, and the solvent is evaporated off
uRBBPARAELHNY 15.5 g of the expected 15 conpound are
obt ai ned. Prepar at 1,3

B?s(acBFSPGfFEFQPE PEuBF&pﬁBH‘FPPBP?nﬁtfthl? K aF
A) Trlg%4 gorop Eyl)bisnuthane 20 To a m xture of
5.6 g RagREsPlintcdvered with THE is added,

dr opwi ' 40 g of

1- bron% ﬁ?ﬁgﬁg%g Zﬁ%g §8£%&§g%mﬁghof THF, and the

m xture is then refluxed for 1 pe The reaction

m xture is cooled to 3§hdg sal of 21.6 g of BiCl3
25 in 100 m of THE i‘&Jadded dhopwide, and the
resulting 39 mxture is refluxed

or 1 hour and
stirred overnight at rt. The reaction nixture i's

poured intorggqyeaus tQ%n NHAEhosel Wi @R ?@%&@d&ﬂﬂéne
NaCl, filtered through Celite(r) and ex d with

DEM 7bbemer g&niCpphigser fistdieed 70v80 ; I\/grsi@d, ard aldded,
solvent is evaporated off under vacuum 29.75 g of
t he expeatiedrepwpeundsar.e alt afned32%Bkolution of
Bi s(acetato)tris(4-fluorophenyl)bisnmuth
peracetic acid in acetic acid, and the mixture is
10 stirred for 2 hours at rt. 200 ml of ether afe added to
the reaction mixture and the precipitate formed is
filtered off by suction and washed with ether. 72.2 g

of the expected product are obtained.

Preparation 1.2

15 Bis{acetato)tris(4-chlorophenyl)bismuth
X):R;= Cl
A) Tris (4-chlorophenyl)bismuthane

To a mixture of 2.54 g of magnesium covered
with THF is added dropwise, at rt, a solution of 20 g
20 of 1-bromo-4-chlorobenzene in 150 ml of TEF, and the
mixture is refluxed for 1 hour. The reaction mixture is
cooled to 0°C, a solution of 9.9 g of BiCl; in 50 ml of
THF is added dropwise and the resulting mixture is

refluxed for 1 hour and then stirred at rt overnight.
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To a m xture of 25 g of the conpound obtained in the
preceding step in 100 mM of acetic acid is added 10
2.3 g of sodium perborate tetrahydrate and the m xture
is stirred for 1 hour at rt. The reaction mxture is
poured into 1 litre of water and extracted with DCM

t he organi c phase is washed $#th water and dried over
MySO4, and the solvent is evaporated off under vacuum

15 27.34 g of the expected conpound are obtai ned.
PFlepa¥@dfbhon gixture is poured into aqueous 10% NH4C1

Bl;iacetato)trls(S 4-di f1 uorophenyl ) bi snut h ( %
uplon) sgEpgpted. UPFhuHﬁSbheﬁyiy6F§ﬁuFH5ﬁ89 00?6156
f 2. d
A 35-56?%13&?5 gé&flrg@ a EBPUPFERTOF BOSGS 4F OXisa over
4-di f | enzene |

i AR e N D e
g%gtgrgobf ER% %gﬁégtg daeggghﬂhlggeogb%8§PEdo Bi C13

FOpwW SE,

rggpul tiai‘%agééé%?t $sgt l:tH_XLSQo HEn%l?BHEmﬁEH then

stirred overnight at r ion mxture is

poured i nt orcagugousui@%NH4€l sgkuthanceabblatiedpwhtihed
NaCl, filtered through Cellte?r) and extracted with

DOM chbeppeganlifg BBapeihs2doi ad e¥eachySodaand tbe
solvent 1s evaporated 5 off under vacuum 15.75 g of

t hédedpesat edt conpougdoér eodabtmapretdorBre monohydrate,
Bi s(acetato)tris(3,4-difluorophenyl)bisnuth

and the mixture is stirred for 1 hour at rt. The
reaction mixture is poured into 500 ml of water and
extracted with DCM, the organic phase is washed with
water and dried over MgSO,, and the solvent is
evaporated off under vacuum. 15.5 g of the expected
compound are obtained.

Preparation 1.3

Bis(acetato)tris(4-flucrophenyl)bismuth

(X):I{,=-—<i:::>%—F

a) Tris (4-fluorophenyl)bismuthane

To a mixture of 5.6 g of magnesium covered
with THF is added, dropwise and at rt, a solution of
40 g of 1l-bromo-4-fluorcbenzene in 250 ml of THF, and
the mixture is then refluxed for 1 hour. The reaction
mixture is cooled to 0°C, a solution of 21.6 g of BiCl,

in 100 ml of THF is added dropwise, and the resulting
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To a m xture of 13.5 g of the conpound obtained in

the preceding step in 250 ml of acetic acid 10 is

added 7.4 g of sodi um perborate nonohydrate and the

m xture is stirred at rt for 1 hour. The reaction

m xture is poured into 500 nl of water and extracted

with DCM the organi c phase $2 washed with water and

dried over MgS™, and the solvent is evaporated off 15

under vacuum 15.5 of the expected conpound are,

obtaFned. 19, ref éb’éﬁgt ferslohoukeandnpbiingsdoPvespighs at
Preparation 2

(1 X) .1 , .
45 R 3T eaChian cRESFBPReh§I POSTRFdIBRGDARFEOUS010%
benzqate,. | aevorotatory isoner é% IX%: Ar [ C:1ké
TRRACE SR St et e Ry b HFER e SRS
descrjibed_in steps B, . ' E apnd E_of .Pr ratigon
E8EE k3 Ncr it $45835C58 i bty ohts 5daniC ERALENLS
1 £ILA0oFal-Sudsd) TAerapheiN Jarde NyLr QIS ed ot under
bénzoat e, I aevorotatory | soner : =T ;
Placium. 29.75 g of the expected compound are obtained.
B) Bis (acetato) tris(4-fluocrophenyl)bismuth

To a mixture of 25 g of the compound obtained
in the preceding step in 100 ml of acetic acid is added
2.3 g of sodium perborate tetrahydrate and the mixture
is stirred for 1 hour at rt. The reaction mixture is
poured into 1 litre of water and extracted with DCM,
the organic phase is washed with water and dried over
MgS0,, and the solvent is evaporated off under vacuum.
27.34 g of the expected compound are obtained.

Preparation 1.4

Bis(acetato)tris(3,4-diflucrophenyl)bismuth
X):R, = F
F

A) Tris(3,4-difluorophenyl)bismuthane

To a mixture of 2.5 g of magnesium covered
with THF is added, dropwise at rt, a solution of 20 g
of 1l-bromo-3,4-diflucrohenzene in 150 ml of THF, and
the mixture is then refluxed for 1 hour. The reacticon
mixture is cooled to 0°C, a solution of 9.8 g of BiCl;
in 50 ml of THF is added dropwise, and the resulting

mixture is refluxed for 1 hour and then stirred
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F This conpound is prepared according to the
procedure described in step A of Preparation 1.16 in
5 WD 96/ 23787. Preparation 2.3

4- Am no- 3- (3, 4-di chl orophenyl ) - 3- hydr oxybut yl
benzoate 11 C-C Cl1 C1 10 This conpound is prepared
according to the procedures48escribed in steps A B,
C, Dand E of Preparation 1.1 in WD 00/58292. 3.

Pr ration f th n f formul VI |
PPg gpg% gn%§?{tg5%h%0g%%%tqgnpndx%ug% %s(pouféd into

SR e LSRR RO, gy
Lpi T ' 1 . 2
SLRLXPLERE 10" SUSPEDSLONoh 9,8 Bl SHETGULE
ag%mg%leo@soﬁtr%ﬁ- 6,80 gﬁzo"aéh& E‘ﬁ%dsbﬂv%gg L \%?E%ated

and e m xtur & Stirred Until the e fion

ohrgagnfias veeaskd- 15065 6Acl @RMeXPeR Jf ddmdcied are
by suction and

obtained.

B) Bis (acetato) tris(3,4-diflucrophenyl) bismuth

To a mixture of 13.5 g of the compound
obtained in the preceding step in 250 ml of acetic acid
is added 7.4 g of sodium perborate monohydrate and the
mixture isgs stirred at rt for 1 hour. The reaction
mixture is poured into 500 ml of water and extracted
with DCM, the organic phase is washed with water and
dried over MgB80Q4, and the solvent is evaporated off
under vacuum. 15.5 g of the expected compound are
obtained.

2. Preparations of the compounds of formula (IX)
Preparaticn 2.1
4—Amino-3—(3,4-dichlorophenyl)-3-hydroxybutyl

benzoate, laevorotatory isomer

i
(X): Ar= ; Pg1=@C—
Cl

Cl

This compound is prepared according to the
procedures described in steps A, B, C, D, E and F of
Preparation 1.1 in WO 00/58292.

Preparation 2.2

4-Amino-3-(3,4-difluorophenyl) -3-hydroxybutyl



5 the precipitate is washed four tinmes with water. The
precipitate is taken up in 300 M of THF, the
insoluble material is filtered off and the filtrate
is concentrated under vacuum 7.2 g of the expected
product are obtained after drying under vacuum 10 B)
4-Ani|ino-3-(3,4-dichIoropheﬁﬁl)-3-hydroxybuty|
benzoate, single isoner A mxture of 17.7 g of the
conmpound obtained in Preparation 2.1, 30.7 g of the
cBRPEEAGCobL AN A OPYe d&CHSYon 1.1 and 1.25 g of
t he conpound obtained in; 15 the preceding st§$ in 960
}

i on

m of DCMis stirred ovetnight at rt. The rea

m xture is cqncentrat der vaguum eslidue is
taken up i 3h&1',=thl ubj e ﬂaf‘es Grttered
off and the filtrate i 0 ntrated uwgges/ vacuum

The residue is 20 chromatographed on silica H gel,
eluting with DCM 18.6 § of the expected product are
obt ai ned. Preparation 3.2
4- Ani | i no- 3Th3 g4 ceimpbloyando pise a3y drasyopisiitng to the
benzoate, single isoner O Pgl = all F 25 F 43 To a
nPXPGeEduse descgisr ha ebepodn@® oftrgnsa@tiien 1.16 in
Preparation 2.2 and 0.04 g of the conpound obtained
5 iWOs?§22A7§ﬁ'Preparation 3.1in 40 ml of DCM

Preparation 2.3

4-Amino-3-(3,4-dichlorophenyl) -3-hydroxybutyl

I
(IX): Ar= ; Pg,= <i::j>- -
Ci

Cl

benzoate

10 This compound is prepared according to the
procedures described in steps A, B, C, D and E of
Preparation 1.1 in WO 00/58292.

3. Preparations of the compounds of formula (VIII)
Preparation 3.1
15 4-Anilino-3-(3,4-dichlorophenyl) -3-hydroxybutyl

benzoate, single isomer

Cl

a) Copper(II) dipivaloate

To a suspension of 13.6 g of CuCO;.Cu(OH), in
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is added, at rt, 0.95 g of the conpound obtained in 5
Preparation 1.1, and the mxture is stirred at rt for

1 hour. The reaction mxture is acidified by adding a
pH 2 buffer solution, neutralized to pH 7 by addi ng
10% Na2CO3 solution, the insoluble material is
filtered off, the filtrate ¥4 separated out by
settling of the 10 phases, the organic phase is washed
with water and dried _over Na2SO4, and the solvent is
evapBt a@@dW%'F‘Fr #Rdefdodc udBPPYRESr 88i dhe RsSolution of

chronato hed. on sili.ca eI | uti
l%fGteﬁe ﬁé‘é%acp%aﬁc%n oﬁiaPﬁeg‘gtlyaﬁﬁépaﬁﬁg 5he

mw‘a%é b #9%38%503%@%”%8@. 34 3edpd ' orgpheny!)-
C%easggl _% reaééliﬁjmlx Uéguag %&l%% gdggysshc%%ophand

COI’TpOUﬂd al ne I'eparat 1 on

Cgﬂ@(jg?&% l@éggdlé”wagﬁgﬁar%ko&ﬁ % @Q‘Ehowgﬁeg OFhe

npound obfained In ep A0 reparation 3.
1900t nOf A PEM St skLRT8E 18t 3Bb ﬁ@ro%STﬁﬁur§heTaﬁsoluble

reaction mxture I's concentrated under vacuum t he

rest Heal Sibakentdpelinodf aR@Vknkheinnsakublig materi al
is filtered off and the filtrate is chromatographed

ofoatéhtaaged, uptigli ngcuinh 70EMy 4£62he ekpkbeed
expect ed conmpound are obtai ned.
product are cbtained after drying under wvacuum.
B) 4-Anilino-3-(3,4-dichloxrophenyl) -3-hydroxybutyl
benzoate, single isomer
A mixture of 17.7 g of the compound obtained
in Preparation 2.1, 30.7 g of the compound cobtained in
Preparation 1.1 and 1.25 g of the compound obtained in
the preceding step in 960 mi of DCM is stirred
overnight at rt. The reaction mixture is concentrated
under vacuum, the residue is taken up in ether, the
ingoluble material is filtered off and the filtrate is
concentrated under vacuum. The residue is
chromatographed on silica H gel, eluting with DCM.
18.6 g of the expected product are obtained.
Preparation 3.2
4-Anilino-3-(3,4-difluorophenyl} -3 -hydroxybutyl

benzoate, gsingle isomer

i
(VI : Ar= ; Rlx-Q ; Pgﬁ@*C-

F
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Preparation 3.4 5

3-(3,4-Di chl orophenyl)-4-([(4-fl uorophenyl)am noj -

3- hydroxybutyl benzoate O fin: Ar=; Rl=1 a F ; Pgl=
ac- CL ICL A mxture of 10 g of the conpound obt ai ned
in Preparation 1.3, 5.78 g of the conpound obt ai ned
in 10 Preparation 2.3 and 0.48 g of the conpound
obtained in step A of Preparation 3.1 in 500 m of
DCMis stirred at rt for_18 hours. The reaction
mixture i s TeohcBhrtaredofintle? Jaebliukiiet femPedndue is
taken, u the insoluble material is filtered off

aTQIt %h%gcﬁ PfMIEr BF@P3 BT £0R he ofraf”%@r Qphiae oﬁ;f skRecgogepund
i i DCM 5.84

§ﬂ$%%£%%$ni?f%5%ia%i%ﬁ %gggarétiogrggftgi &8ﬂB?ugg BEﬁ
3: (3,45 Dichl -4-1(3, 4-di : :
i oadagh TR aPeRYLe - LE S e bhpESHRE EYad Red 1

g%¥%#%e%tggnA%n1thﬁ .Qﬁeiéﬁgtg?gfigggt?ﬁggﬁugg rt for

_ “I'n Preparation g e conpound
opt@bned +RHe4Pea L $BAT AL kPArd: 3:2RMi Qi 624 Bg %B?ﬁngsg

conmpound obtained in step A of Preparation
b op BCMES Sb1GEEEn, neutralized to pH 7 by adding 10%
Na;C0; solution, the insoluble material is filtered off,
the filtrate is separated out by settling of the
phases, the organic phase is washed with water and
dried over Na,S$S0,, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
gel, eluting with DCM. 0.3 g of the expedted product is
cbtained.

Preparation 3.3

4-[(4-Chlorophenyl)amino] -3-(3,4-dichlorophenyl) -

3-hydroxybutyl benzoate

i
(VII) : Ar= ; R,=—©Cl; Pg, = @ -
cl
cl

A mixture of 15.5 g of the compound obtained
in Preparation 1.2, 8.3 g of the compound obtained in
Preparation 2.3 and 0.62 g of the compound obtained in
step A of Preparation 3.1 in 750 ml of DCM is stirred
at rt for 18 hours. The reaction mixture is

concentrated under vacuum, the residue is taken up in
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at rt for 18 hours. The mxture is concentrated under
vacuum the residue is taken up in DCM the insol uble
5 material is filtered off and the filtrate is
chr omat ogr aphed on silica gel, eluting wwth DCM 5. 42
g of the expected conpound are obtained. 4.
Preparations of the conpounds®of formula (V1)
Preparat|on 4.1 10

Chl or oacet %{ hen%I)an1no - i
d‘i) 401; phErgyPIvbleyarbeybat yi = pbh bared PEEVERS BB%ry

a. solution

oF 2 lytrzage o?fstfﬁ%re%%%aﬁﬂpliedo%a?h&%nge}epa}‘émﬁ with
t
pevind a%2r$ of" ght! ELDY T ConbOuidOa T SheStRRE® | o

mxturlere Erred aj rt for 1 hour. A further 0.19 ¢
of chl of 98¢e y h?orlde is added and the mixture is

St'rre?r % ﬁtDigélérgggéﬁnye4r?%?§ 9Tu890ﬂhéh$i?ah§nol‘

concentrat ed under va residue I s
5¥$bugpf gggggégephase is washed with pH 2
buffer SO

ut1on wat er and dried over Na2SO4,
and the solve i evaporated under vacuu 6, 49 g
of expect ¢ oduct gre ol Nedp 25p20 = )\ Y.
(c— Plepar atfon 4. > 18
[(Chloroacety {dnyl ) am noJ=3-(3, 4-di fl uor o=

A mixture of 10 g of the compound obtained in
Preparation 1.3, 5.78 g of the compound obtained in
Preparation 2.3 and 0.43 g of the compound obtained in
step A of Preparation 3.1 in 500 ml of DCM is stirred
at rt for 18 hours. The reaction mixture is
concentrated under vacuum, the residue is taken up DCM,
the insoluble material is filtered off and the filtrate
is chromatographed on silica gel, eiuting with DCM.
5.84 g of the expected compound are obtained.

Preparation 3.5
3-(3,4-Dichlorophenyl)-4-[(3,4-difluorophenyl) -

amino] -3 -hydroxybutyl benzoate

A mixture of 15.5 g of the compound obtained

in Preparation 1.4, 8.2 g of the compound obtained in
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phenyl ) - 3- hydr oxybutyl benzoate, single isomer O V
MAr= R = Pgl=al Hat=( F 5 A mxture of 3.1 g of

t he conpound obtained in Preparation 3.2 and 0.79 ¢

of triethylamne in 60 M of DCMis cooled to 0C, a
solution of 0.88 g of chloroacetyl chloride in 10 m

of DCMis added dropwi se an#®the mixture is stirred
for 2 hours. The reaction 10 m xture is concentrated
under vacuum _the residue is _extracted with Et OAc
tﬁEeﬁﬁﬁéﬁFénp%aéeaPé fa8hed RFtEhepFP?PBHFﬁePbtalned in
so| ution, and d i,ed_ovyer

s%F@Bn% pE BgﬁBﬁFﬁFéanoﬁf uﬁHe?SQa@au gcg és 8F1Fﬁ§d
15.Pre
APCEh e Bald, Py as cARs: BRRERF) i ﬁ%?%‘%ga&ed undex
db&?LS&ODPﬁka% gap¥d5gf¥gﬂkélugegéoﬁéﬁ ¥£E)1nsAﬂuble
SﬂéHék@Qlois4fglge dtBEECQHHOEF% f@l??&@bnﬁg in

Preparation 3 g of tri amne in 150 nm of

D@H&bﬁaéggﬁg?ﬂe§4oﬁ QElEBboggﬁceEYhtEBboﬁhgﬁ pcAndsthe g
mxture is stirred at rt overnight. Thé 47 reaction

bRt Uhe espeeveantbapednindee ¥pedifedthe residue is
extracted with Et OAc, the organic phase is

4., Preparations of the compounds of formula (VII)

Preparation 4.1

4-[(Chlorocacetyl} {(phenyl)amino] -3-(3,4-
dichlorophenyl) -3 -hydroxybutyl benzocate, laevorotatory

igomer

(VID) : Ar =]

To a solution of 7.2 g of the compound

cbtained in Preparation 3.1 and 1.7 g of triethylamine
in 100 ml of DCM is added, at rt, 1.9 g of chloroacetyl
chloride, and the mixture is stirred at rt for 1 hour.
A further 0.19 g of chloroacetyl chloride is added and
the mixture is stirred at rt for 1 hour. The reaction
mixture ig concentrated under vacuum, the residue is
extracted with EtOAc, the organic phase is washed with
pH 2 buffer solution, with water and dried over Na;S0,,
and the solvent is evaporated off under vacuum. 6.42 g
of the expected product are obtained.

a® = -119.9° (c=1; MeCH).



washed with pH 2 buffer solution, with water, wth
saturated NaC solution and dried over MgJSO4, and the
5 solvent is evaporated off under vacuum 5.25 g of
the expected conpound are obtained. Preparation 4.4
4-[ (Chl oroacetyl ) (4-f | uorophenyl)am no]-3-(3, 4-
dichlorophenyl)-3-hydroxybut§§ benzoate (VII): Ar= R
p p91=-~ C ;Hat=Cl ClL C1 10 To a m xture of 8.5 g
of the co ound obtalned in Preparatlon 3.4 and 2. 64
n of PRYAYIET Ae?in 150 M of DCMis added 2.6 g

ot i ‘515 Bk gne =t esbPonnfndl pe (et Gegt.
%n%tt§§§h¥§€g§%P5¥ai“thagegF;eéggﬁ gwgracted

buffer solutijon, with water, wth saturated NaO

sol uti on ane ¢, and the_sol vdnt is
e(¥inr ared 9,509 e lexpect ed
conpound ate . t7 B8 Z. C—- Hal = Cl
4-[ (Chl oroacqgty , 4-di orophenyl ) a - 3- (3,

4-di chl or ophgnyl ) - 3- hydr oxybutyl benzoate 48 (VID:

Ar= Rl \ C\--~1F .pgl=C_ .Hal=Cl C1

5 A mixture of 3.1 g of the compound obtained

in Preparation 3.2 and 0.79 g of triethylamine in 60 ml
of DCM is cooled to ¢°C, a solution of 0.88 g of
chlorcacetyl chloride in 10 ml of DCM is added dropwise
and the mixture is stirred for 2 hours. The reaction

10 mixture is concentrated under vacuum, the residue is
extracted with EtOAc, the organic phase is washed with
pH 2 buffer soclution, with water and dried over Na;SO0,.,
and the solvent is evaporated off under vacuum. 3.5 g
of the expected product are obtained.

15 Preparation 4.3

4-[(Chlorocacetyl) (4-chlorophenyl)amino] -3~ (3,4~

dichlorophenyl) -3-hydroxybutyl benzoate

0
(VID: Ar= @ @ ; Pg, = @'y}- ; Hal = Cl

To a solution of 4.6 g of the compound
20 obtained in Preparation 3.3 and 1 g of triethylamine in
150 ml of DCM is added 1.34 g cof chlorcacetyl chloride,

and the mixture is stirred at rt overnight. The
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G F To a mxture of 5.4 g of the conpound obt ai ned
in Preparation 3.5 and 1.17 g of triethylamine in 150
m of DCMis added 1.57 g of chloroacetyl 5 chloride,
and the mxture is stirred at rt overnight. The
reaction m xture is concentrated under vacuum the
residue is extracted with Et®Ac, the organi ¢ phase is
washed with pH 2 buffer solutlon mﬁth water, with
saturated NaCl sol ution and dried ov N%SO4 and. t he
15°86Fveht Mt ¥t BYEpbPaFBRCGRF T hGer M 86 CEus3 §hgt

e
25158, 4 Bhobhoscmhgel) smagucc ey el g5

PQ&&reatga Ra80 y EBE1§E0éﬁggd?E$HE%F%9gg§#6d °§ﬂ&'g§§

paration 4. ed’'to -6

3séﬂvgn9f1EOE@§§bHHEE8rBf?uhﬁéb§6v36%u%dd€d25tEeo%othe
tenperature is allowed to rise to -30C wth stirring,

49xpapdelscbhgbuhaf krat ob88Enkar. 30 mnutes with
stirring. The reaction mxture is poured into a

precoobedpatrhichutfer solution and extracted with
Et OAc, the organic phase is washed with water and
dri ed ové(Cha2B804ceamdl) (4-fluorophenyl)amino] -3-(3,4-

dichlorophenyl) -3-hydroxybutyl benzoate

. O
v: ar= | ] .R=© @”
» F = - ;Hal=Cl
Ci
Cl

To a mixture of 8.5 g of the compound
obtained in Preparation 3.4 and 2.64 ml of
triethylamine in 150 ml of DCM is added 2.6 g of
chloroacetyl chloride, and the wmixture is stirred at rt
overnight. The reaction mixture is concentrated under
vacuum, the resgsidue is extracted with EtOAc¢, the
organic phase is washed with pH 2 buffer solution, with
water, with saturated NaCl solution and dried over
MgSQOs, and the solvent is evaporated off under vacuum.
2.5 g of the expected compound are obtained.

Preparation 4.5
4-[(Chloroacetyl) (3,4-difluorophenyl)amino] -3-

(3,4-dichlorophenyl) -3-hydroxybutyl benzoate
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5 the solvent is evaporated off under vacuum 14.85 g
of the expected product are obtained. Preparation 5.2
2-[2-(3, 4-Di fl uorophenyl) - 5- oxo- 4- phenyl nor phol i n-
2-yl]ethyl benzoate, single isomer O-0 (\ :Ar=1\ ;
Rl=; Pgl= . F F 10 Asolg%ion of 3.5 g of the
conpound obtained in Preparation 4.2 in 120 m of THE
is cooled to -60C, 1.75 g of potassiumtert-butoxide
are added and the mxture is stirred for 1 hour. The
reaction mxtyre is 15 poured into a pH 2 buffer

soI ution and éxtracted with EtOAc, the organic phase

cS shed at er and d over Na2gtA d the
s § Qr at eRl, © F A1 expect.ed
product |s ob e, and sed \?\fggho rt er’lEIalel ¢

purification } Preparat|on 6.2. 20 Preparation 5.3
2-[4- (4-Chl orophenyl)-2-(3, 4-di chl or ophenyl ) - 5-

oxonor phol i n- 2-yl j et hyl benzoate 50 O (VI) : Ar = R =
I'd . pgl & ClmCktubesekuti angobrliB@ gofboRlassi um

tert- butoxide in 250 ml of THF is cooled to -60C,
febtawedd in Preparation 3.5 and 1.17 g of triethylamine
in 150 ml of DCM is added 1.57 g of chloroacetyl
chloride, and the mixture isg stirred at rt overnight.
The reaction mixture is concentrated under wvacuum, the
residue is extracted with EtOAc, the organic phase is
washed with pH 2 buffer solution, with water, with
saturated NaCl solution and dried over MgSO,, and the
gsolvent is evaporated off under wvacuum. 6.23 g of the
expected compound are cbtained.

5. Preparations of the compounds of formula (VI)

Preparation 5.1

2-[2-(3,4-Dichlorophenyl)} -5-0oxo~4-phenylmorpholin-

2-yllethylbenzoate, single isomer

I
(O O
Cl
Cl

A solution of 16 g of the compound obtained
in Preparation 4.1 in 750 ml of THF is cooled to -60°C,
3.54 g of potassium tert-butoxide are added, the

temperature is allowed to rise to -30°C with stirring,



by dropwi se addition of a solution of 6.2 g of the 5
conpound obtained in Preparation 4.3 in 40 m of THF,
the tenperature is allowed to rise to -30C with
stirring, and the mxture is stirred at -30C for 1
hour. The reaction mxture is poured into a precool ed
pH 2 buffer solution and ext$&cted with EtOAc, the 10
organl c phase is washed with vvater wi th saturated
solution and dried over ?r/g and the sol vent
.%n ebRporeR et bt fatinddP °Vakat Dsman@t%? YhehexpeEr2hg -

ound are obtai ned. ., Prepar él on 5.
2TO}E A AP FOpRenyF ) PauTas fFﬂB?oﬁhBﬁ?F?O%Ed PH 2

BOFPLL IS kol g "rPERR 08 St (Bt g, B nebhanic
e e e R L L

5 g%ﬁé éé‘fv% f&”%@&?grgﬁ’é&' 8ed Lfa %e{?é{:gﬁfnonlé é‘st% of

enperature Is a rirse

&ﬁ@cté&'ﬁf&@ﬁctaﬁgetBﬁtgﬁ.ﬁéare is stirred at
-30Cfor 1 hour. The reaction mxture is poured into a

pr ecooﬂ:;ge@balsa@i—bg buifer solution and extracted with
Et OAc, the organic phase is washed with water, with

sat ur a2 etk Na{J 4 -BOf Uhboophadyllf F BdoRues - pﬁé@lmanﬂhbm en-
solvent is
2-yllethylbenzoate, single isomer

i0

A solution of 3.5 g of the compound obtained
in Preparation 4.2 in 120 ml of THF is cooled to -60°C,
1.75 g of potasgium tert-butoxide are added and the
mixture is stirred for 1 hour. The reaction mixture is

15 poured into a pH 2 buffer soluticon and extracted with
EtOAc, the organic phase is washed with water and dried
over NapS04, and the solvent is evaporated off under
vacuum. The expected product is obtained, and is uéed
without further purification in Preparation 6.2.

290 Preparation 5.3

2-[4-(4-Chlorophenyl) -2-(3,4-dichlorophenyl} -5-

oxomorpholin-2-yl]ethylbenzoate




evaporated of f under vacuum 8.4 g of the expected
conpound are obtained.. 10 Preparation 5.5

2-[2-(3, 4-Di chl orophenyl ) -4-(3, 4-di fl uorophenyl) -

5- oxonor phol i n- 2-yl ] et hyl benzoate (VI) : Ar =1 \ R =
F: pgi =/ \IC c] A F A%Gc,olution of 1.08 g of
potassiumtert 15 butoxide im"250 mM of THF is cool ed
to -60C, followed by dropwi se addition of a solution
of the conmpound obtained in Preparation 4.5 in 40 ni
of THF, the tefgperature is allowed to rise to -30C
Wi th stirring =—¢ stirred at -36 fol
1 F.Addhe 20 ti ongm_xt re
pr(ecobIAérd pH fer > Sol uti'g ‘ @it%ggt ed
Et OAc, the orgami c pldse is xrshed wi t h wat er, “w
saturated Nad geolution and dried over MgSO, and the
solvent is evapGrated off wunder vacuum 4.78 g of the
expected conmpound are 25 obtained. 52 6. Preparations
of the comppunds of for a reparation 6.1

6. (319- D1 cHErOTREhST) 2Bt 22y dr SEyEPROESLN Bede-

%@g@&g&f@é POl 385 3NS5 B8 107 8LB1 QBY £ bSORBEC, (YhabGed

by dropwise addition of a solution of 6.2 g of the

5 compound cobtained in Preparation 4.3 in 40 ml of THF,
the temperature is allowed to rise to -30°C with
stirring, and the mixture is stirred at -30°C for 1
hour. The reaction mixture is poured into a precocled
pPH 2 buffer sclution and extracted with EtOAc, the

10 organic phase is washed with water, with saturated NaCl
solution and dried over MgSO,, and the solvent is
evaporated off under vacuum. 5.8 g of the expected
compound are obtained.

Preparation 5.4
15 2-[2-(3,4-Dichlorophenyl) -4- {(4-fluorcphenyl) -5-

oxomorpholin-2-yl]ethylbenzoate

O
I
Cl
Cl .

A solution of 2 g of potassium tert-butoxide
in 450 ml of THF is cooled to -60°C, followed by

20 dropwise addition of a solution of 9.5 g of the



G 5 To a solution of 14.5 g of the conpound obtai ned
in Preparation 5.1 in 100 mM of MeOH is added, at rt,
0.74 g of lithium hydroxi de nonohydrate, and the

m xture is stirred at rt for 1 hour. The reaction 10
m xture is concentrated under_ vacuum the residue is
taken up in water and extract®d with ether, the
organi c phase is washed with water and dried over
Na2SO4, and the solvent is evaporated off un ?er
v‘é‘é‘ﬂla%mf}'h%bff%%?%@em BreRrbrhto8r AphedtofiOsiti €4 HE

| | ut dth th d f
%%mi@j“lp'w? bike i potores. spazaseyre) 3858 kElhe
ME Ctegﬁfgﬁaﬁa%?%ggéxgg%%ldistlrr;d 99 6389C for

p% § rt”%'8°£8£g€“¥£)m§x£3F§y9é°§ESEE§)lgéo Preco&ﬂed

enyl mor pho one

5 ﬁ?ﬁ 2 Fo@fredOs %1&9&%% %ﬁdO%XEbgrﬁQHDQSEH EEbQEHGGhbnm
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eparation 5. I'S added, at rt
°£r§9ﬁ§€n%ﬁ§£§dlQBQEEﬁQEU&hQH waBArt hgifhXxEHEArkSed NaCl

stitred for 1 hour. The reaction mxture is 5
COPTEP bAt 8 UAEEAVEGHYMIgEDE, I&ad dtlee i Solwken Up i n
evapcrated off under vacuum. 8.4 g of the expected
compound are obtained.

Preparation 5.5

2-[2-(3,4-Dichlorophenyl) -4-(3,4-diflucrophenyl) -

5-oxomorpholin-2-yl]ethylbenzoate

0
e (I oo e O
Cl
Cl F

A solution of 1.08 g of potassium tert-
butoxide in 250 ml of THF is cooled to -60°C, followed
by dropwise addition of a solution of the compound
obtained in Preparation 4.5 in 40 ml of THF, the
temperature is allowed to rise to -30°C with stirring,
and the mixture is stirred at -30°C for 1 hour. The
reaction mixture is poured into a precooled pH 2 buffer
solution and extracted with EtOAc, the organic phase is
washed with water, with saturated NaCl solution and
dried over MgSQ,, and the solvent is evaporated off
under vacuum. 4.78 g of the expected compound are

obtained.
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wat er and extracted with Et OAc, the organic phase is
washed with water and dried over Na2SO4, and the
solvent is evaporated off under vacuum The residue
is chromat ographed on silica Hgel, eluting with a 10
DCM MeOH m xture (100/1; v/vi, 1.3 g of the expected
product are obtained. Preparation 6.3
4- (4- Chl or ophenyl ) - 6- (3, 4-di chl orophenyl ) - 6- ( 2-
hydr oxyet IgN—3- : =)

%< g%%%gggﬂggh?.g%g%gg Chhpoind® 3 fdrm@a (@

15 To a s Ion o the“conpound obtained in

Pr epar hbne7% M of MeCH is added, at rt,

0. 48 g@%%gﬁfgﬁﬁﬁﬁnﬁy roxi de nonohydrate and 2 m  of
wat er, gand  4he; B b ety her Sl By efithy19r-420 3
hours. The reaction mxture is concéntrated under
VAGURAL mbRehesndde on® , t kit ref-dra teatyeri saérext ract ed
wth ether, the organic phase is washed with water,
with saturated NaC solutijon and dried_over MgSO4, and
the solvent is evaporateg © under v 4.7 g of
25 the expected E¥hp¥hd obt Bi Ti€d Preparation
6.4 6-(3,4-D chl oropheny - fl uor opfeEnyl ) - 6- ( 2-
hydr oxyet hyl ) mor pholin-3-gne (V) : Ar=; RL = F

To a solution of 14.5 g of the compound
obtained in Preparation 5.1 in 100 ml of MeOH is added,
at rt, 0.74 g of lithium hydroxide monohydrate, and the
mixture is stirred at rt for 1 hour. The reaction
mixture is concentrated under vacuum, the residue is
taken up in water and extracted with ether, the organic
phase is washed with water and dried over Na,SO4, and
the solvent is evaporated off under vacuum. The residue
is chromatographed on silica H gel, eluting with DCM
and then with a gradient of a DCM/MeOH mixture up to
(98.5/1.5; v/v}). 9 g of the expected product are
obtained.
all = +96.6° (c=1; MeCH).

Preparation 6.2
6-(3,4-Difluorophenyl) -6- (2-hydroxyethyl) -4-

phenylmorpholin-3-one, single isomer

e (150
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Cl C 5 To a solution of 8.4 g of the conpound
obtained in Preparation 5.4 in 75 m of MeCH is added
0.72 g of lithium hydroxi de nonohydrate and 2 m of
water, and the mi xture is stirred at rt for 3 hours.
The reaction mxture is con trated under vacuum the
10 residue is taken up in er and extracted with

et her, ghe organi ¢ phase is washed with water, mﬁth
saturate NaCl solutjon apd dried over A, _a d
solvent is T %v%p%?gTEHO%f? uﬁ%%rcgﬁﬁﬂﬁﬂéhgg%%i%eg

d
%S%remfmlh o hﬂe%iﬁ e ”ﬁ%%lﬂlﬁ%f%g feRgi 3 oer 3
{

a“so i on o the conpound 20 obtalned

%£¥§Q§VQE|QQ Por inh% Tﬂé %@gtki§nanﬁgurQ 459 of

I 'um hydroxi de nonohydrate and 2 of 55 water,

a@gnégﬁtfh%é&rﬁnﬁértU&Buﬁ&'rﬁﬁg @ési&u&0£s3tﬁﬁdhsupThﬁ
reaction mxture is concentrated under vacuum the

rostdueahs LRKeAcHRai wivat etoasd exéroegedicwphhse is
et her, the organic phase is washed with water, 5 with

satunatedi NaGraserushandandddoived NugBOMySO4, tarmd scatlhent
solvent is evaporated off under vacuum 3.8 g of
is evaporated off under vacuum. The residue is
chromatographed on silica H gel, eluting with a
DCM/MeOH mixture (100/1; v/v). 1.3 g of the expected
product are obitained.

Preparation 6.3

4- (4-Chlorophenyl) -6- (3,4-dichlorophenyl) -6- (2~

hydroxyethyl)morpholin-3-one

(V): Ar= ;R1=—<C::>~Cl

Ci
Cl

To a solution of 5.8 g of the compound
obtained in Preparation 5.3 in 75 ml of MeOH is added,
at rt, 0.48 g of lithium hydroxide monohydrate and 2 ml
of water, and the mixture is then stirred at rt for
3 hours. The reaction mixture is concentrated under
vacuum, the residue is taken up in water and extracted
with ether, the organic phase is washed with water,
with saturated NaCl solution and dried over MgSQ,, and
the solvent is evaporated off under vacuum. 4.7 g of

the expected compound are cbtained.




t he expected conpound are obtained. 7. Preparations of
t he conpounds of formula (1l1) Preparation 7.1 10

[ 2- (3, 4- Di chl orophenyl ) - 5- oxo- 4- phenyl nor phol i n- 2-

yl ] acet al dehyde, single isomer (lIl):Ar= L. RI= ~ C
Cl A solution of 1.6 g of t%f conmpound obtained in
Preparation 6.1 and 18.6 ml DVMBO in 40 ml of DCM
15 is cooled to -60C a solution of 1.1 g of oxalyl
chloride in 20, g DCM i s added dropw se and the
n1xtur%r?%a§??+?%d at -60C for 2 hours. 1.4 g of

e s e e
n%éﬁ 5% Hggpﬂ$ig 1IN G solution and with water,
Al C p

236518 dri ed_over Na2SO4 and the sol vent
IS evaporated of f under vacuum 1.6 g of the expected
product are obtained. Preparation 7.2 25
[2-(3,4-Difl rpagenyl) OR0- 4- phenyl v in-2 56
yl ] acet al dehyte, iThgl er (IR 2 R=\ F
F A solution of 1.14 ¢ X a chlor|o,_ 20 m of
DCMis cooled to -70C, a .qutlon of 1.5 g of

.,

5 To a solution of 8.4 g of the compound
obtained in Preparation 5.4 in 75 ml of MeOH is added

0.72 g of lithium hydroxide monohydrate and 2 ml of

water, and the mixture is stirred at rt for 3 hours.
The reaction mixture is concentrated under vacuum, the

10 residue is taken up in water and extracted with ether,
the organic phase is washed with water, with saturated
NaCl solution and dried over MgSQ,, and the solvent is
evaporated off under vacuum. 6.06 g of the expected
compound are cobtained.

15 Preparation 6.5

6-(3,4-Dichlorophenyl) -4- (3,4-difluorophenyl) -6-

{(2-hydroxyethyl)morpholin-3-one

Cl

Cl F

To a solution of 4.75 g of the compound
20 obtained in Preparation 5.5 in 75 ml of MeOH is added

0.4 g of lithium hydroxide monohydrate and 2 ml of
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5 the conpound obtained in Preparation 6.2 and 2.1 g
of DVMBOin 40 m of DCMis added dropwi se and the
m xture is stirred for 3 hours at -70C. 6.5 g of
triethylamne are then added and the tenperature is
allowed to rise tort with stirring. The reaction
mxture i s washed 10 with 2NPRCL sol ution and with
wat er and dried over Na2SO4, and the solvent is
evagorated of f under vacuum of .t he expggged

probEEt ARe BB?aﬁﬂﬁéa?rep}@pEPs%i gﬁgaﬂfgd at rt

Aol bhol FHE o< T kiR al By (1 CALCBAF Apad,Bederc
ot et sth8or S 8 gcr ke ey an apel (BphpxBEaRt e
R ar oS es T aatle, PHebR o PlEFel T B WaBRpd, AL AR LB,
SHE - GB1apacHeR, FOSageof S0 edgatoe?, Moot anc

-BRE 8d41vEAE 1sheyhpoiftdanbref uhbket ukadine 3asegt ben
added and the tenperature is allowed to rise to rt

Wehb ekpertag. compeunaekobbibihege i s washed with 1IN
HC1 solution, wth 10% Na2CO3 sol ution and with

sat ur a?edPNaphratisohst bdin taed cdmpeundeec o EVESTuland II}
the solvent is evaporated off under vacuum The

resi duBreparghiomaedraphed on silica gel, eluting

w th DCM and )
[2-(3,4-Dichlorophenyl) -5-oxo-4-phenylmorpheolin-2-

yllacetaldehyde, single isomer

o (D
Cl
Cl

A solution of 1;6 g of the compound cbtained
in Preparation 6.1 and 18.6 ml of DMSO in 40 ml of DCM
is cooled to -60°C, a solution of 1.1 g of oxalyl
chloride in 20 ml of DCM is added dropwise and the
mixture is stirred at -60°C for 2 hours. 1.4 g of
triethylamine are then added and the temperature is
allowed to rise to rt with stirring. The reaction
mixture is washed with 1N HCl solution and with water,
the organic phase is dried over Na,S0,; and the solvent
is evaporated off under vacuum. 1.6 g of the expected
product are obtained.

Preparation 7.2

[2-(3,4-Difluorophenyl) -S-oxo-4-phenylmorpholin-2-
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then wwth a DCM MeCH gradient of from (99/1; v/v) to
(95/5; v/v). 2.58 g of the expected conpound are 10
obtai ned. Preparation 7.4

[2-(3,4-Dichl orophenyl)-4-(4-fluorophenyl)-5

oxomor phol i n-2-yl | acet al dehyd $ (rry: Arb=; RIS F. Q1
ClL 15 A mxture of 2.72 mM ©of oxalyl chloride in 80
m of DCMis cooled to -60C, a solution of 3.32 m of

Q}/{Sp Dg,M ropw se, followed by
%#gggg%§%¥?%h g§ ?gﬁﬁog of 6 g of the conpound
obtalned in Preparation 6.4 and 4.65 m of DMSO in 20
40 mM of DCM and the ure is stirregd 1 hour

whi |l e col d. 54% hyl agi ne ayg added
and the te it

pwed Tisa Wi th
stirring. The reacti OR

e is washed— th 1N HCL
solution, wth 10% Na2C[>3 sotution and with saturated
NaCl 25 solution and drifd over MgSH, and the sol vent
is 58 evaporated off under vacuum The residue is
chromat ogr aphgd1a8ishl bgaigek, gebit brglyit BnDeMigadin
then with a DCM MeOH mi xture gradi ent of from (99/1;
v29)ml oo 9BLH; i¥/ ¥dpoldd68og-ahotheaexpiotedncoipausdg of
5 are obtained. Preparation 7.5
[ 2h¢ 3cdmbbohfiocbphengt) ig- Esgpadathuorépaeawﬁ)251 g of
DMSO in 40 ml of DCM is added dropwise and the mixture
is stirred for 3 hours at -70°C. 6.5 g of triethylamine
are then added and the temperature is allowed to rise
to rt with stirring. The reaction mixture is washed
with 2N HCl solution and with water and dried over
Na;S04, and the solvent is evaporated off under wvacuum.
1.4 g of the expected product are obtained.

Preparation 7.3

[4- (4-Chlorophenyl)-2-(3,4-dichlorophenyl} -5-

oxomorpholin-2-yl]lacetaldehyde

GDZ Ar= ;R1='—<i:::>“Cﬂ

Cl
Ci

A solution of 2.05 ml of oxalyl chloride in
80 ml of DCM is cooled teo -60°C, a solution of 2.50 ml
of DMSO in 20 ml of DCM is added dropwise, followed by
dropwise addition of a solution of 4.7 g of the
compound obtained in Preparation 6.3 and 3.5 ml of DMSO

in 40 ml of DCM, and the mixture is stirred at -60°C
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oxonor pholin-2-yl | acetal dehyde -'Q- M Ar = C1 R . F.
F Cl 10 A mixture of 1.65 m of oxalyl chloride in
80 mM of DCMis cooled to -60C, a solution of 2 m of
DMSOin 20 Ml of DCMis added dropw se, followed by
dropwi se addition of a solution of 3.8 g of the
conpound obtained in Prepara? on 6.5 and 2.8 m of
DMSO 15 in 40 mM of DCM and the m xture is stirred
for 1 hour while cold

8.15 n f tri h i
i B anf 1 LSty hoehe Sai bt | SteytBEh Fadhd jana
W t ti i .. Th tj i i hed. wi
1%%6@%?%%%'&#? 50 LRGBS CEab S o b r S B NEE Ry
t ur at Na 20 | i dr.i
TR B PO SR e L M Eda b el SR 208,

{Iﬁ:}ﬂ gfm%%g; aeh agsaphed 0013 568198k e £hdding

m xture gradient of from (99/1; v/v)

1O, {.95{ 5r éZ(ASaédr%e@ ShelNfg83pPec S8l CUEMUMEL R 6 s

obt al ned. . Preparations of the conpounds of
forabpatdd) oPP uktepatathon. 8The residue is
N- (4- Phenyl pi perid-4-yl)acetamde (I11) : RR =/ \ ;
Reh FomdNHEEXHBhdAI snceppodadges, pekpated adchr dCMgahd
the 5 procedure described in EP 474 561. Preparation
8 Ren Nvi ¢k (3- BtuMepHeayhiipeper bd- 4xpl 4887 am dév) to
formate
(95/5; v/v). 2.58 g of the expected compound are
obtained.
Preparation 7.4
[2-(3,4-Dichlorophenyl) -4- (4-flucrophenyl) -5-

oxomorpholin-2-yl]lacetaldehyde

(D) : Ar= ;Rﬁ*@‘k‘.

Cl

A mixture of 2.72 ml of oxalyl chloride in
80 ml of DCM is cooled to -60°C, a solution of 3.32 ml
of DMSO in 20 ml of DCM is added dropwise, followed by
dropwise addition of a solution of 6 g of the compound
obtained in Preparation 6.4 and 4.65 ml of DMSO in
40 ml of DCM, and the mixture is stirred for 1 hour
while cold. 13.5 ml of triethylamine are then added and
the temperature is allowed to rise to rt with stirring.
The reaction mixture is washed with 1N HCl1l solution,
with 10% Na,CO; solution and with saturated NaCl

golution and dried over MgSQ,, and the solvent is



F (Il), HCOOH: RZ = C ; R3 = -NHCOCH3 10 A)

1- Benzyl - 4- (3-fl uor ophenyl ) pi perid-4-ol To a
suspensi on of 5.86 g of magnesiumin 25 m of THF is
slowy added a solution of 42.16 g of
1-brono- 3-fl uor obenzene in 199 m of THF so as to
reach and then maintain ref lTux of the THF, and the
mxture is 15 left at ref lux for 1 hour with

St Lri f {.n rt ati,ans@f 38 g of
hab P o b e FaRkE ackin] and, sBpeblnagt 00,
a@ﬁ?@mQﬁ@Q%éﬁﬁeéﬂgntE?lﬂbét?é§,'éluﬁﬁﬁbu%ﬁﬁhfgbmland
hour. After cooling to rt, the reaction mxture is
PORELOwE £ 0a i BEMANEoRX i Aetied WrbRiEWOAeL 2@okhes9/1;
organi ¢ phase is washed wth water and dried over
Na2Shtcandsybe spl-'yent .68 gvapothtedxpbtteddebmpound
vacuum 38 g of the expected product are obtained
adterobtaysedllization from cycl ohexane. 60 B)

N-[ 1-]3enzyl -4- (3-fl uor ophenyl ) pi peri d-4-yl ] acet am de
To a sBrepapatdén3B.§ of the conpound obtained in the
preceding step in 152 m of acetonitrile is added
dropwi $2; (At 4aDiehperapheayberéwis 3081 figrpphenyd3om -
H2SO4 solution, and the mxture is then stirred for 3
HePEoaPhal ivnpay al aFetBAERBYAS25 - and 30C. The
reaction mxture is pourpd onto ice and basified by

addi ti on of concentrat edsNaOH sol uti on, sar \ t he
precipitate formgd is dred of§, by_g \ dlgnd 10
washed wi th eft 742, df the eXpectie uct are

obt ai ned after drying. F

Cl

A mixture of 1.65 ml of oxalyl chloride in
80 ml of DCM is cooled to -60°C, a solution of 2 ml of
DMSO in 20 ml of DCM is added dropwise, followed by
dropwise addition of a solution of 3.8 g of the
compound obtained in Preparation 6.5 and 2.8 ml of DMSO
in 40 ml of DCM, and the mixture is stirred for 1 hour
while cold. 8.15 ml of triethylamine are then added and
the temperature is allowed to rise to RT with stirring.
The reaction mixture 1s washed with 1IN HC1l sclution,
with 10% Na,CO; solution and with saturated NaCl
golution and dried over MgSQO,, and the solvent is
evaporated off under vacuum. The residue is
chromatographed on gilica gel, eluting with a DCM/MeOH
mixture gradient of from (99/1; v/v) to (95/5; v/v).
3 g of the expected compound are obtained.

8. Preparations of the compounds of formula (II)
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C) N [4-(3-Fluorophenyl)piperid-4-yl]acetam de formate
A m xture of 14 g of the conpound obtained in the
precedi ng step, 16.32 g of ammonium formate and 15 2.3
g of 10% pal I'adi um on-charcoal in 100 m of ethanol

is left at 40C for 30 mnutes and then at rt for 1
hour 30 m nutes. The catal ys?gis filtered off and the
filtrate is concentrated under vacuum 12 g of the
expect ed product are_ obtained. 20 Preparation 8.3

N-[ 4- (BERIFFEHOR oPhenyl ) pi peri d- 4-yl ] acet ani de

formte E (11]), : =6 ;.R3 = -NHCOCH3 A)
1-Benﬂ%TF%Z?%éQYL%¥P%Bf§bﬁéﬁ@%?ﬁ?ﬁ%??8?4-oI 25 To a
suspensi on of 7.55 g oj—magnesiumin 61 50 m of THE
I's added dropwi se a s¢ of 50 g of

1- br ono- 3, LI} . 1RprOLE in 1BQ F-NHCOEHY as to
reach and then mai nt ai lux, and the mxture is
left at reflux for 2 hoursswith stirring. After
cooling to 5 rt, a solution of 49 g of

1- benzyl - 4-phper tdinpetfdi is pO8pAteaf aftbrisngddedthe
dropwi se and the mixture is then stirred at RT
oveste@hte dbecrepedi on BPxaaresss.poured onto
saturated NH4Cl solution and extracted w th ether,

t he orpeeparphase Bs2dried over Na2SO4 and the sol vent

10 i s evaporated under vacuum 38.3 g of the expected
pr oduck- &¢ e (3bFhinedrhenyl ) pipsrabtitzyli ogetppite

formate

F
(II), HCOOH : R,= ; R, =-NHCOCH,

A) 1-Benzyl-4-{(3-fluorophenyl)piperid-4-ol

To a suspension of 5.86 g of magnesium in
25 ml of THF is slowly added a solution of 42.16 g of
1-bromo-3-fluorobenzene in 100 ml of THF so as to reach
and then maintain reflux of the THF, and the mixture is
left at reflux for 1 hour with stirring. After cooling
to rt, a solution of 38 g of l-benzyl-4-piperidinone in
175 ml of THF is then added dropwise and the mixture is
refluxed for 1 hour. After cooling to rt, the reaction
mixture is poured into ice and extracted with EtOAc,
the organic phase is washed with water and dried over
Na,S0,, and the solvent is evaporated off under wvacuum.
38 g of the expected product are obtained after

crystallization from cyclcochexane.
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cycl ohexane. B)

N-[ 1- Benzyl - 4- (3, 4-di fl uor ophenyl ) pi peri d- 4-

yl Jacetam de 15 To a solution of 37 g of the compound
obtained in the preceding step in 140 nm of
acetonitrile is added dropwigg, at a tenperature bel ow
30C, 120 m of 95% H2SO4 sol ution, and the m xture is
then stirred at rt overnight. The reaction mxture is

2 u i£e¢-basi L] k1] of; - :
R B b e A T R TR e
the organi crphasgo1hei¥RsHEd3 M Fhopat BE, c¥ibBund
saturated NaCl solution and drred over Na2SO4, and
t@@téﬂh@@”ﬁni§h@é@£@éé&ﬁﬂgoéﬁepUmﬂe&BEaﬁmuﬁf 38.6 g of

t he expected product are 25 obtained after drying. O
NafdedBidrDiéd | Lor apheayliypppesed- 4tyh] aeeparhdare below

formate 62 A mixture of 5 g of the conpound obt ai ned

In0the precediod $% % pH, 65 0d udfi canmamidu raHeo mipttelrand s
0.93 g of 10% pal | adi um on-charcoal in 100 mM of EtOH
ishenisredrédridr hduhsuns at. aThemparatyse betwekneked
5 off and the filtrate is concentrated under vacuum
4a3d i3 BT C t HEhexpracedopr Békeurar Sobpuraddonto ice and
Preparation 8.4

NPR AL {ue b hyd Py Py pP pefPRCcER FRAEE: HAPHe SO BF ARPe and

FE%% é%ééipi€§%§}¥érﬁgﬁ:ié %iitgﬁeé 6%¥Kgg}guction and

washed with water. 42.8 g of the expected product are

obtained after drying.

C) N-[4-(3-Fluorophenyl)piperid-4-yllacetamide formate
A mixture of 14 g of the compound obtained in

the preceding step, 16.32 g of ammonium formate and

2.3 g of 10% palladium-on-charcoal in 100 ml of ethanol

is left at 40°C for 30 minutes and then at rt for

1 hour 30 minutes. The catalyst is filtered off and the

filtrate is concentrated under vacuum, 12 g of the

expected product are obtained.

Preparation 8.3
N-[4~- (3,4-Difluorophenyl)piperid-4-yl]acetamide
formate
F
F
(I, HCOOH : R, = ; Ry= -NHCOCH,

A) 1-Benzyl-4-(3,4-difluorophenyl)piperid-4-ol

To a suspension of 7.55 g of magnesium in
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10 A) 1-Benzyl -4-(4- et hyl phenyl ) pi perid-4-01 This
conpound is prepared according to procedure described
in step A) of Preparation 8.3, starting with 2.6 g of
magnesiumin 15 m of THF, 15 g 15 of

1- br ono- 4- et hyl benzene in 100 M of THF and 16.6 ¢

of 1-benzyl - 4-pi peridi none i% 100 m of THF. 22.9 g of
t he expected product are obtained. B)

0 rCGPETER bf aaey @?i{a’%%%&%ﬁ%{aﬂé%%% Z%ﬁ?gjgﬁ

30 I
P i
b gned (R BRtet gRnrkEERRE. | dnbofPechubbiPe; B Lbee

aé‘«? P@Ei&keﬁoi’y%aﬁgu{éoﬁl% §9 95% tﬁﬁFé?teregln?f to

ution, and the precipitate OFITE

by, SécébP@tlén5éfg49f the expepted- @rﬁ§ﬂéklaiﬁone in
obf ai ned. 63

Nk b - - &@tfﬂtpbenyaa@apefbﬁwﬂsélLﬁaetﬁa1ﬂex£9£aaae Bhen

m xture of 3.5 g of the conpound obtained in the
pseCeteddastRp andrRighol ansopedationmatftiife 88 Bbured
of MOH is cooled on an ice bath, 0.06 g of 10%5

paht @ds armoat e alBgdl sl added antl dshreranbaddineitils ether,
stirred overnight while allowi ng the tenperature to

rike cxganicTheasat dfydried overeNesSOf irgndhehsolvent
filtrate is concentrated under vacuum 1.63 g of the
ek%e%Y%@Oﬁ@%eecvnéee vBEaiNed38f Be® @fythg. eXpected

Pr egar ation S
duct are obtalned after crystallization from

cyclohexane.
B) N-{l—Benzyl-4—(3,4—dif1uorophenyl)piperid—4—
yllacetamide

To a solution of 37 g of the compound
obtained in the preceding step in 140 ml of
acetonitrile is added dropwise, at a temperature below
309C, 120 ml of 95% H,80; solution, and the mixture is
then stirred at rt overnight. The reaction mixture is
poured onto ice, basified by addition of concentrated
NaOH solution and extracted with DCM, the organic phase
is washed with water, with saturated NaCl solution and
dried over Na,80,, and the solvent is evaporated off
under vacuum. 38.6 g of the expected product are
obtained after drying.
C) N-[4-(3,4-Difluorophenyl)piperid-4-yllacetamide

formate
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N-[ 4- (4- Met hoxyphenyl ) pi peri d-4-yl]acetam de formate
H3CO (I1l), HCOOH : RZ = R3 = -NHCOCH3 A)

1- Benzyl - 4- (4- nmet hoxyphenyl ) pi perid-4-o0l 15 A sol ution
of 44.8 g of 1-brono-4- nethoxybenzene in 700 m of
THE is cooled to -78C, 168 gb of a 1.6M solution of
n-butyllithiumin hexane are added dropwi se and the
m xture is then stirred at -78C for 30 m nutes. The

sol uti on of ,45. f .20c1=bepzyl ~4-pi i di i .
100 m of T%Eﬁ%gt?ﬁgnogd%e Sgrggaﬂgghgﬁgh?hggﬁgi?gﬁeln

| n&t hre€8adhy- 48501 0h . 85hQups. afhiBnk BACELORaFLXLHAE
is poured into 4000 mM of Saturated NH4Cl sol ution and

extpacgedrw b ﬁ&b?édi&heonoéﬂéﬂbéamh@ﬁelbS WasBEdEtOH
with water, with saturated NaCl 64 solution and dried
over shpscdd and throsekvent rts TReapataledtolit Bhdeered
vacuum 48.6 g of the expected product are obtained
abférandyshal fFirarava ifisoovhezaheateB) under vacuum.

N-[ 1- Benzyl - 4- (4- met hoxyphenyl ) pi perid-4 5

yi] acet afri dee Texpesoedt ponduft48r6 gbbhinké.conpound
obtained in the preceding step in 189 nl of

acet onfFreppratscndded dropwi se, at a tenperature bel ow
27C, 160 m of 95% H2S04 sol ution, and ihe m xture is
10 t heM- Et1 ¢ elfetBy1phaBYl sPARGTLE! £ - BV eRAPHRPLIARI | €
cold. The reaction mxture is poured onto ice and
baS¥T#ED by addition of 30% NaOH sol ution, and the
precipitate

H,C
(IH, HCOOH : R, = Q R, =-NHCOCH,

A) 1-Benzyl-4-(4-methylphenyl)piperid-4-ol

This compound is prepared according to
procedure described in step A) of Preparation 8.3,
starting with 2.6 g of magnesium in 15 ml of THF, 15 g
of l-bromo-4-methylbenzene in 100 ml of THF and 16.6 g
of l-benzyl-4-piperidinone in 100 ml of THF. 22.9 g of
the expected product are obtained.
B) N-[l-Benzyl-4- (4-methylphenyl)piperid-4-yl]lacetamide

To a solution of 5.4 g of the compound
obtained in the preceding step in 30 ml of acetonitrile
is added dropwise, at a temperature below 30°C, 19 ml
of 95% H,50, solution, and the mixture is then stirred
at rt overnight. The reaction mixture is poured onto
ice and basified by addition of concentrated NaOH
solution, and the precipitate formed is filtered off by

suction. 4.51 g of the expected product are obtained.
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formed is filtered off by suction and washed wth
water. 49.4 g of the expected product are obtained,
and 15 are used without further purification. O

N-[ 4- (4- Met hoxyphenyl ) pi peri d-4-yl]acetam de fornmate
A mxture of 2.58 g of the conpound obtained in the
precedi ng step, 2.88 g of arfmbniumformate and 1.7 g
of 10% pal | adi um on-charcoal in 60 mM of EtOH is 20
stirred overnight at rt. The catalyst_ is filt reg of f
ahd Whid f (4 tMetley Irherntbpipe¥ &4~ tindel a%%E%‘Ehﬁ?eo.‘?r‘aate
of the expected product_is obtgined. Pre argtigg 8.6d
N-[ 4- [ 4- ( TrafRisr SRRt Bbxy) phanyt] PRperPpgunssobtalne

Xiéﬁﬁﬁé;ﬁ%g% fﬁgaé§e§3§§é 5'%’0% éﬁmcﬁi&% fo}mété Eﬁ
1-Benzyl =4-[4-(triflu th ' d-4-

T ML ol L8 prepSrdcPhany APaoBEER D] BebERato8 10t
de i be in e ; 8 - . i th
e T R R

2%%§%§%§T?K§§n§?ﬂt ghiia 4165M,88 UEh@ng?ﬁperature to

fumTin hexane and 24.71 n

1-benzyh- de pi pRET dhpaNgstniBOfmh tetedHb££18n8 ghef
the expected product are obtained. B)

Nef 1t Benayhs4cbAcbhtirhtuar anaehoxyyrphenyli] pBper pd- 4he
10 yl]acetanm de To a m xture of 18.43 g of the
cerpeundd pbbdiunedaira theapnededifbgrsteying.61 m of
acetonitrile

Preparation 8.5

N-[4- {4-Methoxyphenyl)piperid-4-yl]lacetamide

formate

H,CO
(LI, HCOOH : R, = ; R,=-NHCOCH,

A) 1-Benzyl-4-(4-methoxyphenyl)piperid-4-ol

A solution of 44.8 g of 1-bromo-4-
methoxybenzene in 700 ml of THF is cooled to -78°C,
168 ml of a 1.6M solution of n-butyllithium in hexane
are added dropwise and the mixture is then stirred at
-78°C for 30 minutes. The solution of 45.3 g of
1-benzyl-4-piperidinone in 100 ml of THF is then added
dropwise and the mixture is stirred at -78°C for
2 hours. The reaction mixture is poured into 400 ml of
saturated NH,Cl solution and extracted with ether, the

organic phase is washed with water, with saturated NacCl
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i s added dropwi se, at 25C, 120 ml of 95% H2SOU4
solution, and the mxture is then stirred for 3 hours.
15 The reaction mxture is poured onto ice, basified
by addition of concentrated NaOH sol uti on and
extracted wth EtOAc, the organic phase is washed

with water and dried over N S, and the solvent is

evaporated of f under vacuum The residue is taken up
in ether and_the 20 precipitate fo dis filtered off
b'ipjs%%?%rﬁ‘n@.%rbe%fgv‘?ﬁeM%@(%ctaé'ﬁ{ Eﬁb%mlvaﬁfbt 18
obt ai ned

N?‘fazn@?ﬁa-f(# LR NS Rent? 1 Bi perf dtlie expected

Sning oot aneniogy Mt Bt (8 dy, Horgare

ai ned ecedrn

ORI pm e, apg.  eridod-
palladrgké%%gg a%cgglm%%g%%Y§$e%#@%fﬁff¥§d %tirred
Bf Dk ghimflert. The catalyst is filtered off 66 and

tthe filtrate is concentrated under vacuum 2 g of the

expect ed progugt sl g obhabneds . £ gpsf ath&nc8mpound
1-[4-(3-FIuorophenyl)piperid-4-y|?pyrro|idin-2-one F
(B &Ted in,;tFBprdbe®@ing HMep in 189 ml of

1- Benzyl - 4- (3-f | uor ophenyl ) pi peri d-4-am ne A m xture
dedZobigrdiet he sddpduddopbiaenedt antemppr8tofe below
Preparation 8.2 and 250 ml of 2N HCO solution is

r2T? Oxebb ® onl 48f 9ok sH2SMO0 spilugfioan HOKd the mixture is

then stirred for 2 hours and left overnight while cold.
The reaction mixture is poured onto ice and basified by
addition of 30% NaOH solution, and the precipitate
formed ig filtered off by suction and washed with
water. 49.4 g of the expected product are obtained, and
are used without further purification.
C) N- [4-(4-Methoxyphenyl)piperid-4-yl]lacetamide formate
A mixture of 2.58 g of the compound obtained
in the preceding step, 2.88 g of ammonium formate and
1.7 g of 10% palladium-on-charcoal in 60 ml of EtOH is
stirred overnight at rt. The catalyst is filtered off
and the filtrate is concentrated under vacuum. 0.7 g of
the expected product is obtained.
Preparation 8.6
N-[4-[4- (Trifluoromethoxy)phenyllpiperid-4-
vl]acetamide formate
F,CO
(Im), HCOOH : R, = ; R,=-NHCOCH,
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10 solution are added and refluxing is continued for
72 hours. After cooling to RT, the reaction mxture is
neutralized by addition of concentrated NaOH sol ution
and extracted with Et CAc, the organic phase is washed
with water and dried over hbg?Cﬂ, and the solvent is
15 evaporated off under vacuum 37 g of the expected
product are obtained. B)

bl of Bt Erhat ald a HEXE B P BhB%Y) Bhdpke! elperings o
obt ai ned 29h£§ Egﬁggﬁﬁgeg%ngggﬁggeangféo§aig%.QB the

triethylamne in etonitrile is irred at

gggggﬁdége .gg&@gbedliﬁ4sgegfA4b§thEBQ¥E¥&$h ghkori de

en ad ropw se and the mxture is stirred

fora2chRyrsiah bb. g dReiLgaskbon-nmxture is
concentrat ed under “vacuum the 67 residue is taken up

| pr et ehoabfle exbkathedzvhthikt @60, mlt bE ouganise.phaseof
is dried over MySO4 and the solvent is evaporated off
uader sMagdlat idngodf nthateipechédm pnoteshnar end 24.1 ml
obtained. 5 C
lof| 1Bearyyi44(Bipkuddopherylinpbpemidod- THF. 18.5 g of
yl ] pyrroldin-2-one A mxture of 3 g of the conpound
obhai asgerhedt hsognetediragobtepngad 0. 617 g of 60%
sodium hydride_in oil in 60 mM of DVMF.is stirred far
2Bholir $1aBepeylvdr df - 167§ LHgaegetbopye Pheayi saperid-4-
m xture, the resulting.mxture 1is extracted with
EY%ﬁ@Fe#ﬁ@lQ?ganic phase is dried over Na2SO4 and the
solvent is %gago&Q&%grngfug%?QB g of the compound
obtained in the preceding step in 61 ml of acetonitrile
is added dropwise, at 25°C, 120 ml of 95% H;S0,
soluticon, and the mixture is then stirred for 3 hours.
The reaction mixture is poured onto ice, basified by
addition of concentrated NaOH solution and extracted
with EtOAc, the organic phase is washed with water and
dried over Na,S0,, and the solvent is evaporated off
under vacuum. The residue is taken up in ether and the
precipitate formed is filtered off by suction. 9.5 g of
the expected product are obtained.
C) N-[4-[4-(Trifluoromethoxy)phenyl]piperid-4-
yl]acetamide formate

A mixture of 2.75 g of the compound obtained
in the preceding step, 1.97 g of ammonium formate and

1.2 g of 10% palladium-on-charcoal in 50 ml of EtOH is

stirred overnight at rt. The catalyst is filtered off
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vacuum 2.65 g of the expected product are obtained.

D) 1-[4-(3-Fluorophenyl)piperid-4-yl]pyrrolidin-2-one
15 A m xture of 2.65 g of the conmpound obtained in
the preceding step, 1.43 g of anmoni um formte and

1.2 g of 1096pa||adiun}on-chg coal in 50 mM of EtOH s
stirred overnight at rt. The cCatalyst is filtered off
and the filtrate is concentrated under vacuum The 20

residue is.taken up in 10% Na2 sol.ution and

521 et it W TR e B So P ReP P G LPRASe SO ed BvEF
2S4_and he_sol vent s ted of f under

v %u%%pi?%e% %¥08? g %%%e%gégggégduct are obtai ned

after izatpLon fromether. 25 Preparation 8.8

1-[4-(%%%§%?%#%§$0%h2nyl)piperid-4-y|]pyrro|idin-

2-one B84 F( b ri{gdrERRchyRPoipDri@-4)Ly1 1idin-2-on

1-Benzy|E4-{3,4-gi%5%0?0%E§E§F)p%perig-inﬁfﬁelAl ©

m xture of 14.5 g of the gonpound obtained in step B)

of Preparation 8.3 and 10 of 8% HC1 5 lution is

refluxed for 42EBQ rs. paction m xture IJs

concentrated u P%Qﬁﬁu e resRgee—i Ntake¢n up in

ether and the precipita grmed |

suction. The precipitate is taken up in % Na2CO3
solution and extracted with DCM the organic phase is

A) 1-Benzyl-4- (3-fluorophenyl)piperid-4-amine

A mixture of 42.5 g of the compound obtained
in step B of Preparation 8.2 and 250 ml of 2N HCI1
solution is refluxed for 48 hours. 100 ml of 4N HC1
solution are added and refluxing is continued for
72 hours. After cooling to RT, the reaction mixture is
neutralized by addition of concentrated NaOH solution
and extracted with EtOAc, the organic phase is washed
with water and dried over NasS0O,, and the solvent is
evaporated off under vacuum. 37 g of the expected
product are obtained.
B) N-[1-Benzyl-4-(3-fluorophenyl})piperid-4-yl]-4-
chlorobutanamide |

A mixture of 2.7 g of the compound cbtained
in the preceding step and 1.32 ml of triethylamine in
100 ml of acetonitrile is stirred at RT for 30 minutes,
1.34 g of 4-chlorobutyryl chloride are then added
dropwise and the mixture is stirred for 2 hours at rt.

The reaction mixture is concentrated under vacuum, the
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10 dried over Na2SO4 and the solvent is evéporated of f
under vacuum 10.75 g of the expected product are
obt ai ned. B)

N-[ I - Benzyl - 4-(3, 4-di fl uorophenyl ) pi peri d-4-yl]-4-

chl or obut anam de 15 A nixturg of 3.11 g of the

conpound obtained in the pr Zeding step and 1.43 n

of triethylamne in 50 m of acetonitrile is stirred

at rt . for.,30_mnutes,. 1.1 of .4-chl orobytyvre

cheSiioR 47 e TheN Hhuin “aPsPaRbd RRA-RRoCH Vi bReBreRc,
stirred at.rt 5.ho 2 e cti 1 Xt I :
R e T Ly e e L s

2%%Q%§$éﬁgd Effhgégggigae ame bsgl$@59ﬁ€_é&bacw@aef

over and the solvent is evaporated

Q%}o&ﬁggraygcggghiﬁea3 g of the expected product are
obt al ned. 25 (O

1ef 11B@ﬂzﬁénﬂ-yi344'(§LEELL1@!:@9R@R¥/U) piperid-4-69
yl ] pyrrolidin-2-one A mxture of 3.73 g of the
coIppupdodi Al pednei N the preceding step and 0.73 g of
60% sodi um hydride in oil in 60 mM of DW is stirred

at rt for 3Ahamirsurb Wit ar gi sfadted cbopthedr ekthiiogd in
medium the resulting mxture is extracted with
Ftiacprenedongantepphade0i-617dei of 60&r sRA2S4 hydgidge in
sol vent is evaporated off under vacuum 3.7 9 of the
expbciadéproduef BME igbehiigegd dorhé heMmFoftakt. Water
orange _oi_l .

10. D . .
11p 428324 Bpf Fus! SFFREAGR) Pt g 4 5F ByrPSff gfnmaxture

ogg extracted with EtOAc, the organic phase is dried
over Na;S0, and the solvent is evaporated off under
vacuum. 2.65 g of the expected product are obtained.
D) 1-[4-(3-Fluorophenyl)piperid-4-yl]lpyrrolidin-2-one
A mixture of 2.65 g of the compound obtained

in the preceding step, 1.43 g of ammonium formate and
1.2 g of 10% palladium-on-charcocal in 50 ml of EtOH is
stirred overnight at rt. The catalyst is filtered off
and the filtrate is concentrated under vacuum. The
residue is taken up in 10% Na,CO; solution and extracted
with EtOAc, the organic phase is dried over Na,S0O; and
the solvent is evaporated off under vacuum. 1.6 g of
the expected product are obtained after crystallization
from ether.

Preparation 8.8

1-[4-(3,4-Diflucrophenyl)piperid-4-yl]pyrrolidin-

2-one
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A mxture of 3.7 g of the conpound obtained in the
preceding step, 1.9 g of ammoniumformate and 1.4 ¢
of 10% pal | adi um on-charcoal in 60 m of MeOH is 15
stirred at rt for 4 hours. The catalyst is filtered
off, the filtrate is concentggited under vacuum the
residue is taken up in ether and the precipitate
formed is filtered off by suction. 2.5 g of the
expected product are.obtained. 20 Preparation 8.9
1[4(4 Met hyl phenyl ) pipet 4y|]pyrroI|
H3C " =1 A

NI -Benzyl 5[[1(.’413??& hyl pi pgﬁl%l 4N
chl or obut anami de hydrochlefide 25 A m xtufe of 20 g of
the conpound obtained in step A of Prefaration 8.4
and 120.7 m of 70 4-chlorobutyronitrile is cooled to
QG SBkedni}i-of- §5% - H2SHo BOblkh D) pi Pendded- stdpai se
and the mxture is stirred at 0-5C for 2 hours. The
reacti on mxtmisetuse @buredsiatof waher cobasihdedbtaipet
14 by addition of 5 concentrated NaCH sol uti on and

ekt rstcte B wich DGpardeionryahi anphbse ns ebshedidit h
wat er and dried over SO4, and the solvent is
FEehuEley tomeehtwardd orhe8 heiass ublee nﬁ@@?‘f-h@nl @lxture
filtered off, the filtrate is acidified to
dﬁl?@%ﬁ%r@W%m%ﬁlﬁ¢%u%t hehe 1928 bPue | bﬁ tiﬂﬁ%n up

xture is |ef irr
rgntékﬁzrsgng éhgtpreéf 1tate Pormed is filtered off by

suctiocn. The precipitate is taken up in 10% NayCO;
solution and extracted with DCM, the organic phase is
dried over Na,S80, and the solvent is evaporated off
under vacuum. 10.75 g of the expected product are
obtained.
B) N-{l1-Benzyl-4-(3,4-difluorophenyl)piperid-4-yl]-4-
chlorchutanamide

A mixture of 3.11 g of the compound obtained
in the preceding step and 1.43 ml of triethylamine in
50 ml of acetonitrile ig stirred at rt for 30 minutes,
1.16 g of 4-chlorobutyryl chloride are then added
dropwise and the mixture is stirred at rt for 5 hours.
The reaction mixture is concentrated under vacuum, the
residue isg extracted with EtOAc, the organic phase is
washed with water and dried over Na,50,, and the solvent
is evaporated off under vacuum. 3.73 g of the expected
product are obtained.

C) 1-[1-Benzyl-4-(3,4-difluorophenyl)piperid-4-



10

15

20

25

precipitate formed is filtered off by suction. 9.8 g
of the expected product are obtained after drying
under vacuum B)

1-[ 1- Benzyl - 4- (4- et hyl phenyl ) pi peri d-4- 15

yl ] pyrrolidin-2-one To a solution of 1.9 g of the
conpound obtained in the preceding step (free base)
in 60 M of DMW is added, at rt, 0.396 g of 60%

sodi um hydr | n oil, and the mxture is stirred at
ﬂ%ﬂ qﬁ%ﬂé t1¥7°20 is added to the reaction

' |
2 one: St e o e%“u%ﬂas? KIS, of S BE LBREST Lcaiped
Sﬁ'lvefgé O&é ﬁg{@ a eg%();ﬁduad«% C?Vé‘fuéﬂ% dodi @mOfyhPede

expec bt al

iu[ 4 {1 %t@fﬁgeay'%@ppfélgtfryéaapaﬁmtl g6 P- 2- BErs 25

m xture o t he conpound obtained in the

R acedi Ng 48P 9o9§14e9r@£c@ﬂa@nm@mﬁ@r nehe 286ulQifgo
g of 1096pa|Iadiun}on-charcoal in 100 mM of MeCH 71

Il St e s adxfad0Ed Swhonrst0Abe chtabyshnis phhter éd
off and the filtrate is concentrated under vacuum The

r&si, €l eovsr t 1K L30,UpnidN theetsolereand itsheveperiagicdatod £
formed is filtered off by suction and washed with 5
amedenevadu282 3. of gt hEé ekpeekxpdcpeddntrdure ab€ai ned.
Preparation 8.10
]waaxmﬁdhlnytbﬁeﬁgrmppﬁe@ndoﬁayg?ppbér|d|n 2-one H3C

[[l-[4 (3 4- Df?luorog;hgnyl)plperld 4-yvlipyrrolidin-2-
one
A mixture of 3.7 g of the compound obtained
in the preceding step, 1.9 g of ammonium formate and
1.4 g of 10% palladium-on-charcoal in 60 ml of MeOH is
stirred at rt for 4 hours. The catalyst is filtered
off, the filtrate is concentrated under vacuum, the
residue is taken up in ether and the precipitate formed
is filtered off by suction. 2.5 g of the expected
product are cobtained.
Preparation 8.9

1- [4- (4-Methylphenyl)piperid-4-yllpyrrolidin-2-one

H,C

A) N-[1-Benzyl-4-{4-methylphenyl)piperid-4-yl]-4-
chlorobutanamide hydrochloride
A mixture of 20 g of the compound obtained in

step A of Preparation 8.4 and 120.7 ml of
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A) N [I-Benzyl -4-(4-nmet hyl phenyl ) pi perid-4-yl]-5 10
chl or opent anam de hydrochl oride A m xture of 6.8 g of

t he conpound obtained in step A of Preparation 8.4
and 50.3 g of 5-chloro-n- valeronitrile is cooled to
0C, 17.16 m of 95% H2SO4 sﬁiution are added qui ckly
and the mxture is stirred 15 at 0-5C for 4 hours. The
reaction mxture is poured into water, basified to pH

14 ddi ti f d | ut i d o
TSP R B s it a2l S0 Bl % aos
i ed gt - .
£5500: SPEaChPR ahserofidroodide,dia iRt Bre 2o
g%ixnrézci\l dwdyachl ogic ether,.sol gt ope,apdot efixture is

iTTing, and thée precipitate formed is filtered off

1§Hf i{g& ey t oflychy ak&iebbal Hed.
g%j - %:_eﬁ%y %Eg%ﬁ-netﬁﬁfﬁﬁeﬁgl§%iperi%-4- 55
YAk Pof b i L3 2r 0 d91 @ S56h Ush@NeRtrdcged@f wibR DCM, the
conpound obtained 72 in the preceding step (free

bﬁ%ﬁani@ B pi PMhés watldedatar ahd Qr2ed ofeB0MSO,,
sodium hydride in oil, and the mxture is stirred

oyed Nilght sl vett Wt part sahbidedontenthetedacThen

m xture, the resulting mxture is 5 extracted with
DGMsol liel orgatre ciphate Filvmseddofft htheafeltapbediPed
over Na2SO4, and the solvent is evaporated off under
vacidif i afet @ epll dueby saddkbhonpof n2Nj BydepRBLOZAE ERBST
precipitate fornmed is filtered off bX suctiog. 0.15 g
ofolwel @xpethediprodtiet 1Ps18bt aPhegring and the

precipitate formed is filtered off by suction. 9.8 g of
the expected product are obtéined after dryving under
vacuum.
B) 1-{1-Benzyl-4-(4-methylphenyl)piperid-4-
yllpyrrolidin-2-one
To a solution of 1.9 g of the compound
obtained in the preceding step (free base) in 60 ml of
DMF is added, at rt, 0.396 g of 60% sodium hydride in
oil, and the mixture is stirred at rt overnight. Water
is added to the reaction mixture, the resulting mixture
is extracted with EtOAc, the organic phase is dried
over Na,S0, and the solvent is evaporated off under
vacuum. 1.7 g of the expected product are obtained.
C) 1-[4-(4-Methylphenyl)piperid-4-yllpyrrolidin-2-one
A mixture of 1.7 g of the compound obtained
in the preceding step, 0.934 g of ammonium formate and

0.026 g of 10% palladium-on-charcoal in 100 ml of MeOH
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1-[4-(4- Met hyl phenyl) pi perid-4-yll pi peridin-2-one A
m xture of 2 g of the conpound obtained in the
preceding step, 1.04 g of amonium formate and 0.29 ¢
of 1096pa|Iadiun}on-charcoal7in 50 mM of MeOH is
stirred overnight at rt. The'catalyst is filtered off
15 and the filtrate is concentrated under vacuum 0.7

g;%gskg%rgépg%t%g %E%dgchoh%sqbkgen%gtalys%paratHQtered
%@%ﬁ;S%agghgyk9?%%§%£p5%ekéﬁe§8¥£?9%5r%EB%&”vac%ﬂ% WBe
1:-Bgnayk- 4: (§aﬂéhh¥hp§ﬁngbﬁﬁ' er Lgttal %Qb%l @%%%”d
IS pr epare accordi gtot pr ocedure escr be
SESE}médOEsP'EQE?%%BOBfg %y sﬁfc%'ibhngn\ﬁ‘ ?sﬁeﬁ grl‘th

magnesi umin THF, a solution o
1zbeepRe3- mEtzbszl eazeeeel e}@%t@b §ercEHEr@neb@amed
solution of 22.13 g of 1-benzyl - 3 piperidone in -

100 nl petpidEtrids. 8410 of the expected product are
obt ai ned. B) '
N-[ 1 - berZyk{4-tachplbhephenpliperperidyd]plipe4didin-2-one
chl or obut anam de h¥a39chlor|de 5 This conmpound is
prepared accordi ng gr ocedur e deseribed in step
A of Prepar afliipn i ng, ngh 24Ng of )t he
conpound obt ai ned”i n the._ptecedi ng step .5 m of

4-chl orobutyronitrile and 60.6 nml of 9% H2SO4
solution. 8.3 g of the expected

A} N-[1-Benzyl-4-(4-methylphenyl)piperid-4-y1l]-5-

chloropentanamide hydrochloride

A mixture of 6.8 g of the compound obtained
in step A of Preparation 8.4 and 50.3 g of 5-chloro-n-
valeronitrile is cooled to 0°C, 17.16 ml of 95% H;50,
solution are added quickly and the mixture is stirred
at 0-5°C for 4 hours. The reaction mixture is poured
into water, basified to pH 14 by addition of
concentrated NaCH solution and extracted with DCM, the
organic phase is washed with water and dried over MgSO,,
and the solvent is evaporated off under wvacuum. The
residue is taken up in 2N hydrochloric ether soclution
and left stirring, and the precipitate formed is
filtered off by suction. 2 g of the expected product
are obtained.
B) 1-[l1-Benzyl-4-(4-methylphenyl)piperid-4-
yllpiperidin-2-one

To a solution of 1 g of the compound obtained
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10 product are obtained. C)

1-[ 1- Benzyl - 4- ( 3- et hyl phenyl ) pi peri d- 4-
yl]pyrrolidin-2-one To a solution of 7 g of the
conmpound obtained in the preceding step (free base)
in 150 M of DWF is 15 added, at rt, 1.56 g of 60%
sodi um hydride in oil, and t%% mxture is stirred at
rt overnight. The reaction mxture is extracted with
DCM the organic phase is washed wth_water and dried
Gt CRB B RHRE { HeSB of LERF DRSS byaPorai B QR 19

6.7 f th d 20 d bt ai ned.
o4 5 ey o %E??ééafiﬁyéﬁﬁi%{ Fai 5 oG
I Xt 6.5 0. t bt ai .n;th
OB SRSt ot "o 55 o BRMBA BN P of Wt Bo5RE 1D, Gge

g$019ggp9ééggigﬁﬁﬁg%€§?.F?ﬁéeip %ﬁgggkgg&%%?&kgi <25

Irfed overnig ca tered off,

the fLLELAt QL% seMcephLatedaHDdepnyaeuul whBgehent dye

is taken up 1n acetone and tThe precipitate fornmed is

Tacki| Ll edrobf B¥esURLISW), 3n3 dHf dheepxpaet ed
product are obtained. Preparation 8.12
BetApFhety pbper ifddrylrichud: OXRE0kedi dud- OpetakeM BB=in
R350
A sd- ¢t Benzyhaxyheapbenyplicdephéayhhpdpesi fliheeded off by
carboxylic acid A m xture of 151 g of '
4sphehyhpi petbdinef4theaebpryted prpduct is obtained.
p-tol uenesul fonate and 213 g of aqueous .
C} 1-{4-(4-Methylphenyl)piperid-4-yl]lpiperidin-2-one
A mixture of 2 g of the compound obtained in
the preceding step, 1.04 g of ammonium formate and
0.29 g of 10% palladium-on-charcoal in 50 ml of MeCH is
stirred overnight at rt. The catalyst is filtered off
and the filtrate is concentrated under vacuum. 0.7 g of
the expected product is obtained.
Preparation 8.11
1-[4-(3-Methylphenyl)piperid-4-yl]lpyrrolidin-2-one
_ H,

(I :R, = ,; Ry= =N
O
A) 1-Benzyl-4-{3-methylphenyl)piperid-4-ol
This compound is prepared according to the
procedure described in step A of Preparation 8.3,
starting with 3.4 g of magnesium in 15 ml of THF, a
solution of 20 g of l-bromo-3-methylbenzene in 100 ml

of THF and a solution of 22.13 g of l-benzyl-4-



10 30% NaOH solution in 500 mM of water is cooled to
5C. A solution of 68.2 g of benzyl chloroformate in
150 mM of acetone is added dropwi se and the m xture
is stirred for 6 days while allowing the tenperature
toreturnto rt. 150 m of etone are added and the
reaction 15 mxture is poured”onto a m xture of 200 g
of concentrated HC1 solution, 300 m of water and 300

v eePpi 5Fe L of REARLsoF | TREr cd®obt By Bubtrof RRGSed
washed with ma%Eg. agq then with ether. 89.7 g of the
e&ﬁ%§?55 P oduet24P8“" 20 obtai ned. B) Benzyl

il e . A A
ol i S oFRBATRY L S ARV BB bE R Rt Rt DR AR

Zéggﬁfgggté%ggaagd %&récﬁlBEiBQiony| chloride in 25

ichloroethane is refluxed until the

evol ution ofngasc-Bapoaaased. pFipakeachiceBralixgUES the
75 concentrated under vacuum the residue is taken up

| BProagationedapdribedsehventpi 8 e¥apeephedtabh ander
vacuum 55.3 g of the expected product are obtained

i sthheihgrwithf 2a gr eénthel compBnBepbyhined in the
4-1i socyanat o- 4- phenyl pi peri di ne-| - carboxyl ate A
spratediongf s66p3 G406 mheoforpotdcdrobusymrenitivdlehand
preceding step in 200 nml of acetone is cooled to 5C
a68obutilonfoP5%9HES@ sfolsddiamm a&7ide iaf egerexrected
water is added dropw se, and the m xture is stirred
fBFodncy Asar SPWALPEal | owi ng the tenperature to rise

to. rt. . .
C) 1-[1-Benzyl-4-(3-methylphenyl)piperid-4-

vllpyrrolidin-2-one

To a solution of 7 g of the compound obtained
in the preceding step {(free base) in 150 ml of DMF is
added, at rt, 1.56 g of 60% sodium hydride in oil, and
the mixture is stirred at rt overnight. The reaction
mixture is extracted with DCM, the organic phase is
washed with water and dried over Na,S04;, and the solvent
is evaporatéd under vacuum. 6.7 g of the expected
product are obtained.
D) 1-{4-(3-Methylphenyl)piperid-4-yllpyrrolidin-2-one

A mixture of 6.5 g of the compound obtained
in the preceding step, 3.53 g of ammonium formate and
0.1 g of 10% palladium-on-charcoal in 150 ml of MeOH is
stirred overnight at rt. The catalyst is filtered off,
the filtrate is concentrated under vacuum, the residue

is taken up in acetone and the precipitate formed is
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The reaction mxture is concentrated under vacuum the
residue is taken up in 5% NaHCO3 sol uti on and
extracted wth toluene, the organic phase is washed
wth water, wth saturated NaC solution and dried
over Na2SO™4, and 15 two thirds of the solvent are
concentrated under vacuum '% rest of the toluene
solution is refluxed for 1 hour and then concentrated

. 54 f, th t ed duct
AL Aot 1 Gk e o b7 S BT Phefed product
crystallizes. 20 D) Benzyl
Vi T(éb%%}%ﬁ%ethoxy)carbonyl]anino]-4-

phenyl pi peridi ne- l1-carboxylate A m xture of 3.36 g of
t he coﬁ%%ﬁ%ﬂg% %i%é%ﬁ in the preceding step and 8. 04

g of 2 9@4%1?%?}9%5%e£fd—5gy%“9f3%}%&9@3?5&19!‘10@-8@89

is refTuxe urs an then stirred overni ght

at rt. The reaction m (e . is concentr under
@ up i@ =penNane and
aci pitate fo}ned'igylﬁjfiltered
.7 9

vacuum the ldue is

triturated, gﬁg'ﬁﬁé'pr

of f by suction and washed“w th pent ane. of the
expected product are obtained. E) Benzyl

4- (2-o0xo0-1, 3-oxazol i di n-3-yl)-4- phenyl pi peri di ne-
|Abat bbkBenreloxy apxbongl ¥f43phe§YéP1Pﬁ§lééﬁﬁoéﬁd
obtained. in the preceding step and 0.7 g of 60%
ST BAXYiy8Fi @e1%in oil in 50 Ml of DVFis stirred

overnight at rt. The e on mxture is_concentrated
under vacuuﬁ]m%ﬁﬁur?egﬁdigaig ?ngﬁprnVipépsﬁl 1h8-4¢
Pl L0040 A0, BULLATEEHALL! ot 95 o' BE aqueous
30% NaOH solution in 500 ml of water is cooled to 5°C.
A solution of 68.2 g of benzyl chloroformate in 150 ml
of acetone is added dropwise and the mixture is stirred
for 6 days while allowing the temperature to return to
rt. 150 ml of acetone are added and the reaction
mixture is poured onto a mixture of 200 g of
concentrated HC1l solution, 300 ml of water and 300 ml
of acetone precooled on an ice bath. The precipitate
formed is filtered off by suction and washed with water
and then with ether. 89.7 g of the expected product are
obtained.
B) Benzyl 4-{chlorocarbonyl)-4-phenylpiperidine-1-
carboxylate

A mixture of 50.89 g of the compound obtained
in the preceding step and 71.4 g of thionyl chloride in
400 ml of 1,2-dichloroethane is refluxed until the

evolution of gas has ceased. The reaction mixture is
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wat er and dried over Na2SO4, and the solvent is
evaporated off under vacuum The residue is taken up

in an iso ether/pentane m xture and triturated, and

the precipitate fornmed is filtered off by suction and
15 washed with iso ether. 2.;59 of the expected

product are obtained. F)

3- (4- Phenyl pi perid-4-yl)-1, 3-oxazol i di n-2-one A

m xture of 2.7 of the conpound obtained in, the .

o REaN FERE e RpuT9CE VG UM anhBR GRFEAFRACE SRESToER 0
0. 45 of _1Q% pal | adi um on-charcoal .in 50.mM _qf
"aRedp8aett BOE PBTVERRon? . STRBOERL &Ry BT SRRFL SraHu
0 and _the fil S t e vacu

15537310k Bk b RbE gt pEaaEe, pEkORp ke 36 R form

Prepar at. .13 25
Séf4g(g¥égﬂo§%%ﬁenyl)piperid-4-y|]-1,3-oxazo|idin-

ZCQHEeK%¥1F4(kE%c flafor4B3Rery1PipAridithl-areairBvkylate
[1- benzyl-4-(3-f Tuorophenyl)piperid-4- yl]carbamate

To a sol uti angefiuBienobft Be.gogpendhebiampetndd cbiained
step A of Preparation 8.7 and 3.84 g of triethylam ne

| Pnl@henpretediAgdsebbotiactbaneli sfaddedoneatisr coodeb2 to
g of 2-chloroethyl chloroformate, and the mxture is
sePCred Bolutiboupfator®. gThé seddtimopzide in 60 ml of
water is added dropwise, and the mixture is stirred for
2 hours while allowing the temperature to rise to rt.
The reaction mixture is concentrated under wvacuum, the
residue is taken up in 5% NaHCO, solution and extracted
with toluene, the organic phase is washed with water,
with saturated NaCl solution and dried over Na;50s, and
two thirds of the solvent are concentrated under
vacuum. The rest of the toluene solution is refluxed
for 1 hour and then concentrated under wvacuum. 54 g of
the expected product are obtained in the form of an
orange oil that crystallizes.

D) Benzyl 4-[[(2-chloroethoxy)carbonyl]aminec] -4-
phenylpiperidine-1l-carboxylate

A mixture of 3.36 g of the compound obtained

in the preceding step and 8.04 g of 2-chloroethanocl in
50 ml of 1,2-dichloroethane is refluxed for 5 hours and
then stirred overnight at rt. The reaction mixture is

concentrated under vacuum, the residue is taken up in

pentane and triturated, and the precipitate formed is
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m xture is concentrated under vacuum the residue is
10 extracted with Et QAc, the organic phase is washed
with water and dried over Na2SO4, and the solvent is
evaporated off under vacuum The residue is
chromat ogr aphed on silica Hgel, eluting with a

DCM MeOH m xture (100/1; v/v). 3.2 g of the expected
15 product are obtai ned. B)

FLLcfenavbed (3 Lisorgpheny olpesidi davkladade 3.7 g

0Xdazo o asolution ©o

C d i j e e j tep in 30 m of
oL g0 alRcg by LbSapLessdbgegtep [ 30 ot of
'@)OEémzﬁfd4—t@eoﬂbxiuﬁeokézéii&£§d3a 1;14tor_1 hour
and t hen heated at 30C for 1 hour. e reaction

B A Bpl Ser CONEEDNT L a4 BHoPHgEc VAacUUM the residue is
taken up in water and the precipitate fornmed is

filtered ofA wyx2&rsusti an7agdonashedcpimpbunat 6bta2ndd
g of the expected 78 product are obtained after

dizyi tige uptecedaeguatef)and 0.7 g of 60% sodium hydride
3-[4-(3-Fl uorophenyl ) pi perid-4-yl]-1, 3-oxazol i di n- 2-
oire @l b us@ o @f ADWF of st beizoepoovdrnbghtnatd r6.i Bhe
the preceding step, 1.28 g of anmmoni um formate and
Feaclyion nosspee| 18 cenepneharedatngar 158cHmef tEEOH
is heated at 50-60C for 3 hours. After cooling to rt,
tFRStdeal Bt LRrkeR| YR etRo2 oPH AnBufferf pPiphien; and
concentrated, under vacuum 1.2 gigf Bhe exgecte

Kﬁ%ﬁﬁﬁ?t% WhbR A HeHC, the orga phase 1 wasgedlgith

water and dried over Na;50,, and the solvent is
evaporated off under vacuum. The residue is taken up in
an iso ether/pentane mixture and triturated, and the
precipitate formed is filtered off by suction and
washed with iso ether. 2.7 g of the expected product
are obtained.
F) 3-(4-Phenylpiperid-4-yl)-1,3-oxazclidin-2-~one
A mixture of 2.7 g of the compound obtained

in the preceding step, 1.34 g of ammonium formate and
0.45 g of 10% palladium-on-charcoal in 50 ml of EtOH is
heated at 50°C for 1 hour. The catalyst is filtered off
and the filtrate is concentrated under vacuum. 1.7 g of
the expected product are obtained.

Preparation 8.13

3-{4-{(3-Fluorophenyl)piperid-4-yl]-1,3-oxazolidin-

2-one
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Preparation 8. 14

3-[4-(4-Fl uorophenyl) pi perid-4-yl)-1, 3-oxazol i din-
2-one (111) : R =1/ R3 O 15 A) tert-Butyl

bi s(2-chl oroet hyl ) carbamate To a mi xture of 75 g of

bi s(2-chl oroet hyl )- am ne hyﬂgochloride and 91.7 g of
di-tert-butyl dicarbonate in"' 1000 mM of DCMis added
dropwi se, at rt, 61.2 m of triethylan ne, and the
m xture is stirred 20 oveﬁhight at rt. The reaction
m xture i s concentrated der vacuum the residue is
extracted with ether, tk gani ¢ phase XE‘Tashed
with water, W(HR:RpH 2 or st oA, with 5%
NaHCC3 sol ution and witF ated Nadl ttion and

dried over Na2SO4, and the;éolvent I s 25pevapor at ed

of f under vacuum 101 g of the expected 79 product

hE oSt Bt LR b B8 Eapt bl EiBdria-s-
P ERFRF I ESor 33,3 g of 509 sodi um hydri de b ol
in 200 m o%or ’ghﬂﬂgﬁégoogi 0 5§@§Fh%f@gﬂ§gund obtained

. 9
dropw se, a a so i on of

415! uocgphepy! Beebanht bhesandahalagaaf ot be compound
obtalned 1n the preceding step in 200 of THF, and

1PribenPl xhohe 8 3bor medokon , 2 -Reuhs odbethaald ikhedded,
refluxed for 1 hour and stirred at rt overnight. The

at rt, 4.52 g of 2-chlorocethyl chloroformate, and the

mixture is stirred for 1 hour at rt. The reaction
mixture is concentrated under vacuum, the residue is
extracted with EtOAc, the corganic phase is washed with
water and dried over Na,S80,, and the solvent is
evaporated off under vacuum. The residue is
chromatographed on silica H gel, eluting with a
DCM/MeOH mixture (100/1; v/v). 2.2 g of the expected
product are obtained.
B) 3-[1-Benzyl-4- (3-fluorophenyl)piperid-4-y1]-1,3-
oxazolidin-2-one

To a solution of 3.2 g of the compound
obtained in the preceding step in 30 ml of DMF is
added, at rt, 0.65 g of 60% sodium hydride in oil, and
the mixture is stirred at rt for 1 hcour and then heated
at 30°C for 1 hour. The reaction mixture is
concentrated under vacuum, the residue is taken up in
water and the precipitate formed is filtered off by

suction and washed with water. 2.4 g of the expected
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reaction mxture is poured into saturated NH4CL
solution, the THF is concentrated under vacuum the
aqueous phase is diluted with water and extracted with
15 ether, the organic phase is dried over Na2SO4 and
the solvent is evaporated Q;g under vacuum The
orange oil obtained is taken up in a m ni nrum anount
of ether and the crystalline product formed is

(idgred off by suction: o878, 99" oL, YREGLSS
4. (4:F 1) pi. perd di ne- 4: Gag boni ti i .
ek o PREER R e oS 8RR 00N LLL b Soxazotidin-2-

0 ined in the preceding step and 33 nl of
concentrated HC1 solution in 330 ml of MCH is

refluxed fo% rﬂi%@t&'fé-oﬂ—hf.¥5 r§ACLhANCBYbUNE bBtained
concentrated under vacuum the residue Ts taken up in

acet ppe ihengryséal 11ngs ?r@ﬂuﬁhmﬁﬁ&mﬂdfb&nate and
filtered off by sSuction. 54.71 g of 80 the expected

p@QﬂyC$ &f €109t P4 EAdi h-on-charcoal in 150 ml of EtOH
4- (4- Fl uor ophenyl ) pi peri di ne-4-carboxylic acid A
Mxthegted &4.Fd-goof fbe sonpouad Abternedolingt he rt,
precedi ng step and 57 g of potassium hydroxide 5 in
36i0e ntaodldset hyl EhetgrgdobfEsandf thredifbratehdsr s

and then stirred overnight at rt. The volune of the
recrcebrat /e uredes vageulp L02900°H the SHBPEEEA of
ice, the mxture is neutralized to pH 7 by addition of
CRFRENEE a2 B8 PRE24BRHti on, and the resulting m xture

is 10 stirred for 2 hours. The precipitate forned is
filteredePRFRLHPstictfon and washed with acetone.

31.56 9—?&—RE?Fluorophenyl)piperid—4—y1}~1,3—oxazolidin—

2-one

F
(I : R, = ; Ry=-N

A) tert-Butyl bis(2-chloroethyl)carbamate

To a mixture of 75 g of bis(2-chloroethyl) -
amine hydrochloride and 91.7 g of di-tert-butyl
dicarbonate in 1000 ml of DCM is added dropwise, at rt,
61.2 ml of triethylamine, and the mixture is stirred
overnight at rt. The reaction mixture is concentrated
under vacuum, the residue is extracted with ether, the
organic phase is washed with water, with a pH 2 buffer
solution, with 5% NaHCO; solution and with saturated
NaCl solution and dried over NaySQ,, and the solvent is

evaporated off under vacuum. 101 g of the expected
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expected product are obtained. E)

1-[ (Benzyl oxy) car bonyl ] - 4- (4-fl uorophenyl) -

pi peri di ne-4-carboxylic acid 15 To a m xture of 31.56
g of the conmpound obtained in the preceding step and
56.4 g of 30% NaOH solution in 320 ml of water is
added 50 nml of acetone, tlu?%esulting m xture is
cooled on an ice bath, 20.12 nm of benzyl

chl orof ormate are added dropwi se and 20 this njxture
iRradugl ar oVt grd ain rihe TR 2kt P 1 i REATI AR E
washed with ether, the aqueous phase is acidified to

preed v B i ok tdieT T etP’HCL  sol ution and

extracted wth Ft CAc, the, prganic phase.is. she

B nesa i hn of o NERTO SoRiRRe St BE e c
over hﬁ%@ﬁéé and the solvent is evaporated off under
Jﬁ?ﬂﬁﬁ?y residue is chromat ographed on silica H
gel, eluti | th, QﬁMr nde then; Wi t he az POML VB CHE 8y arid
m xture (18%72% %%v } §69%9?§ %rgtﬁe expect ed pro%ug% c

%‘f ajnesho M1 BeAZYhso and 100 ml of THF is added
4-(chl orocarbonyl ) -4-(4-fl uorophenyl) -

Fth%%\bijé.é‘,e'ét Ca¥ boxysat et in TOf asgohut bon of 30.39 g
of the conpound obtained in the preceding step in 200
M - ©f udr Zoh€hhghd O oeh hehel ¢ saadded1 2§ of dhet hoopylund
chloride, and the mxture is then refluxed for 4

heiott sinddheinm eled | pnecad khgretes tonzehtmhtef THHer and
vacuum the residue is 10 taken up in DCM and the

sohe entxierevaposat egedf fonngdehouyacatnyt3ang §hen t he

expect ed product are obtained. '
refluxed for 1 hour and stirred at rt overnight. The

reaction mixture is poured into saturated NH,Cl
solution, the THF ie concentrated under vacuum, the
aqueous phase is diluted with water and extracted with
ether, the organic phase is dried over Na;S0; and the
solvent is evaporated off under vacuum. The orange oil
obtained is taken up in a minimum amount of ether and
the crystalline product formed is filtered off by
suction. 87.6 g of the expected product are obtained.
C) 4-{4-Fluorophenyl)piperidine-4-carbonitrile
hydrochloride

A mixture of 87.6 g of the compound obtained
in the preceding step and 33 ml of concentrated HCL
solution in 330 ml of MeOH is refluxed for 4 hours. The
reaction mixture is concentrated under vacuum, the
residue is taken up in acetone and the crystalline

product formed is filtered off by suction. 54.71 g of



10

15

20

25

G Benzyl 4-(4-f
| uor ophenyl ) -4-i socyanat opi peri di ne-|1- carboxylate A
solution of 31.8 g of the conpound obtained 15 in the
preceding step in 200 nl of acetone is cooled on an
ice bath, a solution of 11.% of sodium azide in 15
m of water is added dropwi se and the m xture is
stirred for 1 hour at rt. The reaction mxture is
centr at ed undgi vacuum .the. residue is extracted 20

\%3{1% FHUTRS PR G T PRasE TS washed with 5%

| ut.i 10 t '
b R P R e e e b g L T
refl uxed fof o haurc and s hep, concentialednysdied obtained

vacuum The resi i's taken Up in pentane and the

Sﬁg?&%éﬁ.ﬁ&éﬁﬂ@%ﬁép Zeafittered obfahyi SHChy@Pox 28e

expect ed product are obtained. H) Benzyl

4 [{&0 chl a5 pef hoxy) Landagydam 19l rdf (4x8@ for 7 hours

fl uor ophenyl ) pi peridi ne-|-carboxyl ate A m xture of

larld tthe 4ther eedpeuasn Obihai aedrt | NThéevpl evedbhgtiséep
and 0.4 g of 2-chloroethanol in 50 nl of

Ir&a ¢ Odrh afi et i el & smadé | upedo f 80 0 4mholoy sadddt sonheh
stirred overnight at rt and concentrated under
vaceiumhe . figtwefe t he expecabizedodacpHa¥ ebpbaddhkdon| pt
Benzyl 4-(4-fluorophenyl)-4-(2-o0xo0-1, 3-oxazolidin-3-
yEomi e ralied-HCtagpbryiate ANGi kb@r EegplpIRIgMEKLPRE 18
conpound obtained 10 in the g(eceding steg and "§§6 4
o eFrBe% KoM AN PyEFi dEhe| REBFEPTh258 APTHRIDME filtere

§$£Er§9 é&gtfogogﬂ ggsﬁéd with acetone. 31.56 g of the

expected product are cobtained.
E) 1-[(Benzyloxy)carbonyl]-4- (4-fluorophenyl) -
piperidine-4-carboxylic acid

To a mixture of 31.56 g of the compound
obtained in the preceding step and 56.4 g of 30% NaCH
solution in 320 ml of water is added 50 ml of acetone,
the resulting mixture is cooled on an ice bath,
20.12 ml of benzyl chloroformate are added dropwise and
this mixture is stirred overnight at rt. The reaction
mixture is washed with ether, the agueous phase is
acidified to pH 1 by addition of concentrated HCl
solution and extracted with EtOAc, the organic phase is
washed with water, with saturated NaCl solution and
dried over Na.50,, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica

H gel, eluting with DCM and then with a DCM/MeCH
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The reaction m xture is concentrated under vacuum the
residue is taken up in a pH 2 buffer solution and
extracted with Et OAc, the organic phase is washed with
15 water and dried over Na2SO4, and the solvent is
evaporated off under vacuum,.The residue is taken up
in pentane and triturated, and the precipitate forned
is filtered off by suction. 1.5 g of the expected

[ 0
Bitie fi fﬁ piPerTh-9.37 H1E RS dredet
one LUl of 1.5 g of the conpound obtalned in
gaéﬁg%%dlng step, 0.7 g of annnnlun1fornate and 0.2

| | I 25
stlrré%%éﬂy% @ﬂ%ur 6th¥%%ﬁ9 Ak e

at 40C." The cat yst |s f| tered

8I éyyaﬁdgifJégfggiylétéoncentrated under vacuum
539 of the expected product is obtained. 83

Preparationr.al&olution of 30.39 g of the compound
3-[4-(3, 4-D net hyl phenyl ) pi perid-4-yl]-1, 3-

ORz0lret N -tie GRceddG (d9eXZn 1200 RBL £ 01 52 A)
Benzyl [ bi s(2-chl oroethyl)]am ne A m xture of 150 g of

b i1t erheeichyd § aaddesd 36y dnbodbf orh tenwhdeiidr gdeof and
benzyl brom de in 1000 mMl of DMF is cooled on an ice
Bdteh mibgOimre iof thewmtigfwkerd for 4 hours. The reaction

mixture is concentrated under wvacuum, the residue is
taken up in DCM and the solvent is evaporated off under
vacuum. 31.8 g of the expected product are obtained.
G) Benzyl 4- (4-fluorophenyl)-4-isocyanatopiperidine-1-
carboxylate

A solution of 31.8 g of the compound obtained
in the preceding step in 200 ml of acetone is cooled on
an ice bath, a solution of 11.1 g of sodium azide in
15 ml of water is added dropwise and the mixture is
stirred for 1 hour at rt. The reaction mixture is
concentrated under vacuum, the residue is extracted
with toluene, the organic phase is washed with 5% NaHCO;
solution, with saturated NaCl solution and dried over
Na,S0,. The resulting toluene solution is refluxed for
1 hour and then concentrated under vacuum. The residue
is taken up in pentane and the precipitate formed is
filtered off by suction. 26 g of the expected product
are obtained.

H)}) Benzyl 4-[[(2-chloroethoxy)carbonyllamino] -4- (4-
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are added dropwi se and the mi xture is then stirred for
10 5 hours at rt. The reaction m xture is concentrated
under vacuum the residue is taken up in water and
extracted wth ether, the organic phase is dried over
Na2SO4 and the solvent is evgporated of f under
vacuum 110 g of the expect product are obtained.
15 B) 1-Benzyl -4- (3, 4-di met hyl phenyl) pi peri di ne- 4-

A ; % :
R4 I e BT e ot - PSR A of DV 18
added dropw se. | ut | 10 f 3,4-di h

pheny! aceltooéhis"(fe:'r’%lg)e? ﬁo%gfhﬁ of Cﬁiﬁ/%,e a%‘é“éj‘ﬂg@‘?ﬁ %’%%gned
If.i‘.l. gg}pegppgsthc;é Jgr?%];sgcgeog’g%{ﬁ n(':r't‘gsg Al 14y SR AP in

: _ ai ne n the preceding step
i, 90 My pf, DMBQ | S Jhen, added deopyese e96 & hgours and

mXxture 1s stlrredé%vernlgt at rt. The reaction

MRS i Sr 2P SANEINEAted HNORky VasHEht EAited cohdee
Is taken up in 84 water and extracted with ether, the

QF SARkRE, @.«’iﬁe%@f hid sk et e RS endatdecsohvead . i s
evapor at ed of under vacuum The residue is taken up

i &Ny hyslr ochf Dibtoghdryl 5ok ul 2 ooxantl, 3 hexazolidin-3-
precipitate formed 5 is filtered off by suction and
weshetba 1 dii pent anerbodPlgtef the expected product are
obtained. mp. = 265-267C. O

1- Benzy| - 4-k 3pixdinet &f| phengl pHi pbei gpmecynd obtained
ggéggéégégﬁggagnéosség1éggrg.g261g gfogoghgoggﬁgoﬂggride
in o0il in 20 ml of DMF is stirred for 2 hours at rt.
The reaction mixture is concentrated under vacuum, the
residue is taken up in a pH 2 buffer solution and
extracted with EtOAc, the organic phase is washed with
water and dried over Na;S0,, and the solvent is
evaporated off under vacuum. The residue is taken up in
pentane and triturated, and the precipitate formed is
filtered off by suction. 1.5 g of the expected product
are obtained.

J) 3—[4—(4—Fluorophenyl)piperid—é-yl]—l,3-oxazolidin-2—
one

A mixture of 1.5 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 20 ml of EtOH is
stirred for 1 hour at 40°C. The catalyst is filtered

off and the filtrate is concentrated under vacuum.

0.9 g of the expected product is obtained.
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the preceding step and 11.06 g of KOH pellets in 100
m of ethylene glycol is refluxed for 24 hours. After
cooling to rt, water is added to the reaction m xture,
t he aqueous phase is washed with ether and neutralized
15 to pH 7 by addition of coggentrated HCl sol ution,
and the precipitate forned is filtered off by
suction. 10.6 g of the expected product are obtained.
D) Preparation 8. 15 o
1-Benzjf-4-f%,4-%|net yl phenyl ) pi peri di ne- 4- car bonyl
chl origlerhyes oght ppd 1 XLk ~.40,,61970f_the
conpound[ob?alnedpm$ﬁ§¥%§h€?g%é%gggrgge% %gé éf%G m
Gxddborwinchleondde in 100 m of 1, 2-dichl oroet hane
is refluxed for 6 hours garg then stirred overnight at
rt. The reaction mixture 7J § concentrated under
vacuum the residueHyGt

akgn up 25 in ether and the
precipitate d_is fi ed of f_ by G%an and
washed with Q?Eér and wi pént ands © g tihe
expected product are obtawked; and are us i t hout 85

further purification. E) O

1- Benzyl - 4- (3, 4- di net hyl phenyl ) - 4-

| B0 CyEAF DR DS (2 M iBordeSRL Y | 2R1RE 9 g of the

conpound obtained in 5 the preceding step and 5.16 ni

of triethylmmnechte 2600 1t00f acebose2ishtosbedh{yd) Afine
a solution of 3.1 g of sodiumazide in 15 m of water

i Fey Gadolglull wir ofen aed a4 ¢ hef nbehaye bsomider eéd whobeml of
allowing the tenperature to rise to rt. The reaction
MME Uk ¢erohcamtaat Bge loatndet20anbuaf théetbyilamine

Is extracted with toluene,
are added dropwise and the mixture is then stirred for

5 hours at rt. The reaction mixture is concentrated
under vacuum, the residue is taken up in water and
extracted with ether, the orxrganic phase ig dried over
Na.S80, and the solvent is evaporated off under vacuum.
110 g of the expected product are obtained.
B) 1-Benzyl-4-(3,4-dimethylphenyl)piperidine-4-
carbonitrile

To a suspension of 5.78 g of 60% =sodium
hydride in o©il in 20 ml of THF and 10 ml of DMSO is
added dropwise a sclution of 10 g of 3,4-dimethyl-
phenylacetonitrile in 50 ml of DMSO, and the mixture is
then stirred for 30 minutes at rt. A solution of 14 g
of the compound obtained in the preceding step in 50 ml
of DMSO is then added dropwise and the mixture is
stirred overnight at rt. The reaction mixture is

concentrated under vacuum, the residue is taken up in
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t he organic phase is washed with water and dried over
Na2SO4, and the tol uene phase is refluxed for 3 hours.
The reaction mixture is concentrated under vacuumto
give 4 g of the expected product, which is used

wi thout 15 further purificatgion. F) 2-Chloroethyl

[ 1- benzyl - 4- (3, 4- di net hyl phenyl ) -

pi peri d- 4- yI]carbanate A m xture of 4 g of the

C un b di

CPRPUTRECARLDECLLR L5 BERGEC PR hend 10000 22
| §ri &kl yued ﬁ&&%ﬂ %%Ef%heT@%lW%%g'ﬁ¥7é0dﬂd¥é%éd5off
concentrat ed under vacuum and the residue is

chh @8Rt pgeaphedTRe skkiigaedek, ctokhi i iw khowy
DCM MeOH m xture (100/5; v/v). 2 g of the expected

Phpdusth dbei @béahBedsodiidianeatidetdhel phrevtipi2atbutblerd
purification. QG

3i$ 1£] Beazygll - 4££ 3by- duoet oyl phénybhegewitthdpghlabe3-
oxazolidin-2-one 86 A mxture of 2 g of the conpound
ob8 agnefl thet aeppceeddpngdetepaaadobtdigedf. 60% sodi um
hydride in oil in 20 m of DWF is stirred for 2 hours
am-Pt.=The>S-¢#@attion mxture is concentrated under
vacuu the 5 residue is taken up_in water and

631 r ACBERPYA T h- £8 chedimERBY SPREHYE) BARES 14 Madhed
with water and, grled over MS04, and the solvent is
eSRPBrAY tiSofFilnder vacuum 1.4 g of the expected
product are obta ned

B T4 (5, 2 O oBLRTREReRE| F5i BePfatiaey Pppoynd; gbrained in

0¥RZ0} 1403258 Erep and 11.06 g of KOH pellets in 100 ml
of ethylene glycol is refluxed for 24 hours. After
cooling to rt, water is added to the reaction mixture,
the aqueous phase is washed with ether and neutralized
to pH 7 by addition of concentrated HCl solution, and
the precipitate formed is filtered off by suction.
10.6 g of the expected product are obtained.
D) i—Benzy1-4—(3,4—dimethylphenyl)piperidine~4~carbonyl
chloride hydrochloride

A mixture of 10.6 g of the compound obtained
in the preceding step and 8.76 ml of thionyl chloride
in 100 ml of 1,2-dichloroethane is refluxed for 6 hours
and then stirred overnight at rt. The reaction mixture
is concentrated under vacuum, the residue is taken up
in ether and the precipitate formed is filtered off by
suction and washed with ether and with pentane. 9 g of

the expected product are obtained, and are used without
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A mxture of 1.4 g of the conpound obtained in the
precedi ng step, 0.73 g of ammonium formate and 0.41 g
of 10% pal | adi um on-charcoal in 30 mM of EtOH is
stirred at 30C for 2 hours. The catalyst is filtered
15 off and the filtrate is cggcentrated under vacuum
1 g of the expected product Ts obtained. Preparation
8 16 3- (4 Phenylpiperid 4-yl)-1, 3- oxazi nan- 2- one
# %f 4 Rz Il R3~0 az20 0 A
enzy a- Fff ﬁ?%r%ﬁropoxy)carbonyl]an1no] 4-

p§§nyL§%Hg%idhngal cagggéxygbﬁgﬁ¥g5xgure of 4 g of the

cohpoun tain reparation 8.12 and 5

M 8L, 3n5PL85021123% Qropanol in 100 m of
% d?cﬁ or%e ﬁaﬁe Ps refluxed for 4 hours. A further

5 m of 3- Cﬂ'Qb@utiBﬁogﬁngl ape Bihe adfgduARdobtained in
refluxing is continued fo % hour. A further S m of

k8l preckdphgpaneb ane addedmandft BeiBtkiUERinkS in
stirred overnight at rt. The reaction mxture is
cpocenlrafedcandee yacoooled gbvecd,l4 godficibea bf 3.1 g
expected product. B) Benzyl .
4of 2sosddud, 3zddazinahs3myl pf4waphenykpapgdedddmepwise and
1-carboxylate A m xture of 4.14 g of the conpound
obligj eyture is stirred while allowing the temperature
to rise to rt. The reaction mixture is concentrated
under wvacuum, the residue is extracted with toluene,
the organic phase is washed with water and dried over
Na,50,, and the toluene phase is refluxed for 3 hours.
The reaction mixture is concentrated under vacuum to
give 4 g of the expected product, which is used without
further purification.
F) 2-Chloroethyl [l1-benzyl-4-(3,4-dimethylphenyl) -
piperid-4-yl]carbamate

A mixture of 4 g of the compound obtained in
the preceding step and 10.05 g of 2-chlorcethanol in
50 ml of 1,2-dichlorcethane is refluxed for 4 hours.
The reaction mixture is concentrated under vacuum and
the residue is chromatographed on silica gel, eluting
with a DCM/MeOH mixture (100/5; v/v). 2 g of the
expected product are obtained, and are used without
further purification.
G} 3-[1-Benzyl-4-(3,4-dimethylphenyl)piperid-4-y1l]-1,3-

oxazeolidin-2-one
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in the preceding step and 0.769 g of 60% sodi um
hydride 10 in oil in 50 M of DWF is stirred for 2
hours at rt. The reaction mixture is concentrated
under vacuum the residue is taken up in iso ether
and the precipitate forned ? filtered off by
suction. 3.19 g of the expected product are obtained
after drying under 15 vacuum C)

3- (4- Phenyl ) 1 3-.0Xx |nan

mxture of B HEEEE ¥EL cote8 RRLORPLPRANS PREFRRSa An
PEBEegl 35830 uppko 3

o "L 0h parT @?fﬂeé aﬁaréoﬁ{‘g"e%gbﬁ EB?‘LEPOE.MS% i8
sbitred $0rmB BpUPRFats! briTheacaba zSho{ﬁ.»sf Literedrye
off and the filtrate is concentrated under vacuum 1
gr?%ctibﬁ expectedi Br edHebnt apbhaAgdr Prenamat Las

31_?@ didde Fl s0t pEeNYp ) PhpRatdrdaill] ekt 2aeXadl #ahh2etdac,
one formate 88 F Q (Il1), HCOOH: R2Z = R3 N O A

Belmz ybrdafj¢ Spchser bprwpekygjicat hanykiam anfi- dr(éd over
fl uorophenyl ) pi peridi ne-1-carboxylate A mxture of 2 g
Mothe cohdhed ssliredmed s revépataped of £ Ruspear araomm.
8.14 and 8 g of 3-chloro-1- propanol in 20 m of

11 24 0¥ cPf obert peCEedreFPdRel foe obthdned.The

reactlgn m xture i s concentrated under vacuum the
riosi 4UEtT 8 tAKHMEpRY AP RRRY ANB I RAEISr A rvdd-1i ér 1
hour

our., 4N lnhf_g£§C|p|tate formed is filtered off

A mixture of 1.4 g of the compound obtained
in the preceding step, 0.73 g of ammonium formate and
0.41 g of 10% palladium-on-charcoal in 30 ml of EtOH is
stirred at 30°C for 2 hours. The catalyst is filtered
off and the filtrate is concentrated under vacuum. 1 g
of the expected product is obtained.

Preparation 8.16
3-{4-Phenylpiperid-4-yl) -1, 3-oxazinan-2-one
formate
(L), HCOOH : R,= ; Ry= —N/_>
»—0
O
A) Benzyl 4-[[(3-chloropropoxy)carbonyl]amino] -4-
phenylpiperidine-l-carboxylate

A mixture of 4 g of the compound obtained in

step C of Preparation 8.12 and S ml of 3-chloro-1-

propanol in 100 ml of 1,2-dichloroethane is refluxed

for 4 hours. A further 5 wml of 3-chloro-l-propancl are
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10 by suction. 2.5 g of the expected product are

obtai ned after drying under vacuum B) Benzyl

4- (4-fluorophenyl)-4-(2-o0x0-1, 3 oxazi nan- 3-

yl') pi peridine-1-carboxylate A mxture of 2.5 g of the
conmpound obtained 15 in the 5eced|ng step and 0.445 g
of 60% sodi um hydride in oit'in 20 M of DWF is
stirred for 1 hour at rt. The reaction mxture is

Coﬁﬁﬁ BT er LRt nPonsantnt aRpedcred i %*??:té_f‘ kd eiPsbls
@&ngﬁﬁéﬁ#ﬁga JERErHhb 8Re g A" FhE p ke e

V@ UE?%rIQS LeskHygntsataken %He'?ga@% gomﬁxture is

entane m xture and tritura

p&SﬁthEé‘&%e&%ﬂEgr' $abllihetgdgebt By ﬁugt b@nehd 1 @
t he expected product are obtained

Bekﬂeééeglggbggbgnyl)plperld 4-yl]-1, 3- oxa2|nan 2 89
one formate. A m xture of 1.1 g of the compound

ob} apeadyli n-t{becrbecedibgastiapn-0~-y1g -af- ammoni um
formate and 0.14 g of 10% pal | adi um on-charcoal in 20
nbhehyEpCblersdbnetiirredbbrylathour at rt. The catal yst
is filtered off and the filtrate is concentrated
under vacuudn n@xZugeobpf thdsegpedt steprodpotndsobtained
obt ai ned. Preparation 8.18
3ip4tps, rrerefivgopheRy RPgi Pei - 8- pif] 6933 s0ddum hydride
oxazi nan-2-one. _F
in oil in 50 ml of DMF is stirred for 2 hours at rt.
The reaction mixture ig concentrated under vacuum, the
regidue ig taken up in iso ether and the precipitate
formed is filtered off by suction. 3.1% g of the
expected product are obtained after drying under
vacuum.
C) 3-(4-Phenylpiperid-4-yl1)-1,3-oxazinan-2-one formate

A mixture of 3.19 g of the compound obtained
in the preceding step, 1.53 g of ammonium formate and
0.43 g of 10% palladium-on-charcoal in 60 ml of EtOH is
stirred for 3 hours at rt. The catalyst is filtered off
and the filtrate is concentrated under vacuum. 1 g of
the expected product is obtained.

Preparation 8.17

3-[4-(4-Flucrophenyl)piperid-4-yl]-1,3-oxazinan-2-

one formate
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1) : Rz =1 RB=- N/ O OA

3,4-Di fl uorophenyl) pi perid-4-am ne A m xture of 33
f the conpound obtained in step A of Preparation
and 18.42 g of ammonium 15 formate in 500 m of
MeOH i s cool ed on an ice bat 0.5 g of 10%

pal | adi um on-charcoal is added, the mxture is
stirred for 3 hours while allowing the tenperature to

use to RT, and is then ke 40C for 1 hour.

cat st,is filter of f 20 filgrate i
conzbi),rﬂlté@d)ﬁjér tuum{|28 g pf the h@(’ﬁeé'f >
product are obtained. B) }‘O
4- am no- 4- (3, 4-di fl uor ophenyl 7 pi peri di ne-1I -
carboxylate. To a m xture of 27.5 g of the con‘p@md
25 obtained in the preceding step and 57.7 nl of 90

o i ner i, 5 . i se, al_
A O ot orob kb TP AR £ P Th
St 15 LS 10M8) 1Y Alalhe- ThEFBEEY{ QP M Xt Ure IS
cpnceﬁ% atIg%I julggﬁe? yacu%m t?]e (?%gi duee is extracted 5

W th DCM thenpkgaré CoPhRse &8 ¥RSheSmpbhAaWebesin¥it bn
saturated NaCl solution and dried over Na2SO4, and the
soieent 48 evaporat behoff1anged yagusm 3ThRlbesidue is
chr omat ographed on silica gel, eluting with DCM MeCH
(5paned vin 446l gf of, 2 héiexpecdethapnedust raftuxed for

F
4-
g
8

1 hour. The reaction mixture is concentrated under
vacuum, the residue is taken up in pentane and stirred
for 1 hour, and the precipitate formed is filtered off
by suction. 2.5 g of the expected product are obtained
after drying under vacuum.
B) Benzyl 4-(4-fluorophenyl)-4-(2-oxo-1,3-oxazinan-3-
yl)piperidine-1-carboxylate

A mixture of 2.5 g of the compound obtained
in the preceding step and 0.445 g of 60% sodium hydride
in o0il in 20 ml of DMF is stirred for 1 hour at rt. The
reaction mixture is concentrated under vacuum, the
residue is taken up in a pH 2 buffer solution and
extracted with EtOAc, the organic phase is washed with
water and dried over Na,S0,, and the solvent is
evaporated off under vacuum. The residue is taken up in
an iso ether/pentane mixture and triturated, and the
precipitate formed is filtered off by suction. 1.1 g of
the expected product are obtained.

C) 3-[4-{4-Fluorophenyl)piperid-4-yl]-1,3-oxazinan-2-



10 obtained. C) Benzyl
4-[[ (3-chl or opr opoxy) car bonyl ] am no] - 4- ( 3, 4-
di fl uorophenyl ) pi peri di ne-1-carboxylate. To a m xture
of 5 g of the conpound obtained in the preceding step
and 4.42 n of triethylamneggn 15 100 m of DCMis
added dropwi se, at rt, 2.27 g of 3-chl oropropyl
chl oroformate, and the m xture is stirred overnight

t eaction mxture is concentrated under
3%%%u%$g¥%%éiesidue Is extracted with DCM the

organi ¢ phage.i h i §h e | a : ad
NaCl soluti%ﬁm%%%Mﬁéigg %bgrgpggséﬁ?“gﬁgpgﬁgé énggntd

| SnevRPopALedaohs Hpdg! yasuymbr TARmPASLIAUEokRate and
chromat ogr aphed on silTica H gel, eluting with DCM and

thens Wyt br a1 KEM AR CE MKt hechd®Bb21 YhVRo h19g BEOH is
the expected product are obtained. 25 D) Benzyl

5 4=t 3rdedi fbuolopbenyh) - 4t ( 2Theocit31prazipafiltered off
3-yl)piperidine-I-carboxylate A mxture of 1.9 g of
t émed conpofihtit phtai hedcdhcennrahedprnededi mgestimp and g of
0.33 g of 60% sodium hydride in oil in 30 M of DW
i shet ¢xpedtédrproduarsiat obtaingfe reaction mixture is
concentrated under vacuum the residue is taken up in
i so et RepPardtiAe PréBipitate 5 formed is filtered of f

by suction. 1.5 g. the _expected prqduct_are
obtain%a?%f{%r4aaygiaoﬁﬂaBﬁngiieaBﬁ?l%y4'Yl?—lf3~
10 gé%%%igaﬁ:giéthrOPheny|)piperid-4-y|]-1,3-oxazinan-
' F

(m)iR2=F ; R3="N/_}

A} 4-(3,4-Difluorophenyl)piperid-4-amine
A mixture of 33 g of the compound obtained in
step A of Preparation 8.8 and 18.42 g of ammonium
15 formate in 500 ml of MeOH is cooled on an ice bath,
0.5 g of 10% palladium-on-charcoal is added, the
mixture is stirred for 3 hours while allowing the
temperature to use to RT, and is then heated at 40°C
for 1 hour. The catalyst is filtered off and the
20 filtrate is concentrated under vacuum. 28 g of the
expected product are obtained.
B) Benzyl 4—amino—4—(3,4-diflu0ropheny1)piperidine—l—
carboxylate.
To a mixture of 27.5 g of the compound

25 obtained in the preceding step and 57.7 ml of
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10 A mxture of 1.5 g of the conpound obtained in the
precedi ng step, 0.66 g of ammonium formate and 0.18 g
of 10% pal | adi um on-charcoal in 50 mM of EtOH is
stirred overnight at rt. The catalyst is filtered off
and the filtrate is concentragted under vacuum 0.87 g
15 of the expected product iS obtained. Preparation
8.19 4-[(4-phenyl pi perid-4-yl)carbonyl]norp”hol i ne.

P © ! !
%corah§%3?6h?héh gﬁo p%fégzﬂbﬁ ggﬂgaaga B%oB%%Béﬁth

res descri

P£§pa%9t. iogr I&gfﬁeh Yocﬁgé}%%maﬁr eaaaak%l@nm%qre is

- - car poxam or mat

CEE1rredR§v€rn§§h%Qat2§tA)Tﬁ@n%¥5ctlon mixture is
- bi pi peridi he-4"-carboxam de. 92 This conpound is

p&SHééﬁQréEéQrQthrtOabhampfQﬁ@dﬁééldaécﬁbbéﬁtkac%bap
B of Preparation 3.1 in WD 02/ 094821. B)

lwéthBppmpethdi Begdnieaphaxant dewbehedt @ith Aafext uwdth
of 50 g of the conpound obtained in the preceding
stepurdted yaol asimniom badndtréedndvi?. Nags®f, 0¥ the
pal | adi um on-charcoal in 200 mMl of MeOH is stirred
fsplgehbuis 80apbmated. offieundeal yeruuw. Thet gesddoef is
and the filtrate is concentrated under 10 vacuum 22.5
gcbrorptoaxpebeddopr sdldcaaselobedhény whtEp RCHY MeRH
8(%%/5; v/v). 11.51 g of the expected product are
obtained.

C) Benzyl 4-[[{(3-chloropropoxy)carbonyl]amino]-4-(3,4-
difluorophenyl)piperidine-1-carboxylate.

To a mixture of 5 g of the compound obtained
in the preceding step and 4.42 ml of triethylamine in
100 ml of DCM is added dropwise, at rt, 2.27 g of
3-chloropropyl chloroformate, and the mixture is
stirred overnight at rt. The reaction mixture is
concentrated under vacuum, the residue is extracted
with DCM, the organic phase is washed with water, with
saturated NaCl solution and dried over Na,S0,, and the
solvent is evaporated off under vacuum. The residue is
chromatographed on silica H gel, eluting with DCM and
then with a DCM/MeOH mixture (100/2; v/v). 1.9 g of the
expected product are obtained.

D) Benzyl 4-(3,4-difluorophenyl)-4-(2-oxo-1,3-oxazinan-
3-yl)piperidine-1-carboxylate

A mixture of 1.9 g of the compound obtained
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3-[4-(3,4-Di fluorophenyl)piperid-4-yl]-1, 3-
oxazolidin-2-one. F (RDOR=Rs=-NO D.O 15 A
Benzyl 4-[[(2-chl oroethoxy)carbonyl]amn no]-4- (3, 4-
di f 1 uor ophenyl ) pi peri di ne-1-carboxylate To a sol ution
of 5 g of the conpound obtalgfd in step B of
Preparation 8.18 and 4.42 m "of triethylamne in 100
ni of DCMis added dropw se, at 20 rt, 2.06 g of
h o) 0 X S
246 BLogt DML oshloeLer TRkey 330:( 18 GBYXLUEE o nyarice
c HC upder. v u [ s X rg ted
oD R @?géﬁ. ?ﬁéhg‘s&??&%?héég 2 hotter o

WT&Q §é£8£§&ﬁdmhﬁghréohgtbBHc@B@rﬁEbaduﬁﬁék Qécuum the
SH4, and the solvent is evaporated off under

Vﬁ@éﬂ&he Ibetéﬁéhdugtmf ¢Broarhegr aphedhenpsiekipathce
gel, eluting wth and then with a DCNF

nExtnee (97f£31c¥tull. oft. B guetibhe expegt ed pheduct

are obtained. 5 B) Benzyl

dexBedtdilf puodapheayk) obth2nedoalfta3r dxgzabi dided- yl)

pi peridine-l-carboxylate To a m xture of 1.5 g of the
coapoumd obtained in the preceding step in 50 nl of

DMF is added 0.16 g of 60% sodi um hydride in oil, and
the a7 kfuke, #sDifdusrpphenviopipemddré-4tlri, 3TREazinan-
reaction m xture i s concentrated under vacuum the
resPBfie is taken up in

A mixture of 1.5 g of the compound obtained
in the preceding step, 0.66 g of ammonium formate and
0.18 g of 10% palladium-on-charcocal in 50 ml of EtCH is

stirred overnight at rt. The catalyst is filtered off

. and the filtrate is concentrated under vacuum. 0.87 g

of the expected product is obtained.
Preparation 8.19

4-[(4-phenylpiperid-4-yl)carbonyl]morpholine.

_ = -N O
I : R, = ; R,=CO !

This compound is prepared according to the
procedures described in Preparation 1.29 in
WO 97/10211.
Preparation 8.20
1,4’ -Dipiperidine-4' -carboxamide formate.

(Im: R, = N. 5 Ry=-CONH,
™~

A) Benzyl 1,4’'-bipiperidine-4'-carboxamide.
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iso ether and the precipitate forned is filtered off
by suction and dried under vacuum 1.16 g of the
expected product are obtained. 15 O
3-[4-(3,4-Difluorophenyl)piperid-4-yl]-1, 3-
oxazolidin-2-one A mxture of,1.15 g of the conpound
obtained in the preceding step, 0.52 g of amoni um
formate and 0.15 g of 10% pal | adi um on-charcoal in 60
m o of Et OH 433 20.54p5084 PYCLPLERLCAt akbordifgCabal ust
IS filteredfo}% can% ?ﬁe ?%I%ra?e ?s %onggntrgted
EedGFHUTR s Or 154 iﬂfsggﬁ BXgechedpRi-adush 8S1 in

obt ai ned. Preparation 8.2

N 4ot Bodass{ uor omet hyl ) phenyl ) pi perid-4- 25

yll acetam de formate 94 CF3 (IM R2 =/ ; R3 =
-BHCOGHB- W) piperidine-4/ -carboxamide formate.

1-Benzyl - 4-[3-(trifluoronethyl)phenyl]piperid-4-ol To
a mxture ohk RdxGugeodbf450ydrokythe| ompound obtained in
(trifluoronethyl)phenyl]piperidine (commercial) and 5
27hé profedR@®3steap203nl 40§ OfFanmonddadfdroptesandat
re, 17.1 g of benzyl bromi de, and the mixture_ is then
hkat 2dd a®t 49C* f pal PadbumsoangharrepedipvaPhi Ght ot MePH
The reaction_m xture is concentrated under vacuum, the

b3 Yebrredt BREN? UpCRRSwWAP ML BHESEXT FREt E8TRLYRTEE®AC,

10 . th ' h IS, hed with t d.dried

ovsk CoxEs SOht oA The ofbeRte: LocoaPorarEAGR CIRGE

VICUIT. 32,9 9T ENEnE*BRSLEd R 8dUGL -8 §rQPLREDE e,
Preparation 8.21
3-[4~-(3,4-Difluorophenyl)piperid-4-y1l]1-1,3-

oxazolidin-2-one.

m: R, = . Ry= - N

. (EV#~C)

A) Benzyl 4-[{(2-chlorocethoxy)carbonyl]lamino]-4-(3,4-
difluorophenyl)piperidine-1-carboxylate

To a sclution of 5 g of the compound obtained
in step B of Preparation 8.18 and 4.42 ml of
triethylamine in 100 ml of DCM is added dropwise, at
rt, 2.06 g of 2-chloroethyl chloroformate, and the
mixture is stirred overnight at RT. The reaction
mixture is concentrated under vacuum, the residue is
extracted with DCM, the organic phase is washed with

water, with saturated NaCl solution and dried over
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B) N-[1-Benzyl-4-[3-(trifluoronethyl)phenyl]piperidin-
4-yl]acetam de 15 To a solution of 31 g of the
conmpound obtained in the preceding step in 107 m of
acetonitrile is added dropw se, at a tenperature bel ow
20C, 88.65 ml of 95% H2S04, $§d the mxture is stirred
for 6 hours at rt. The reacti©on m xture is poured into
20 ice and neutralized by addition of concentrated

Oy Oetif BBe SRavkel AR RebErtelorE ey, ek
Oin ey £18CL £ REQEL 200,081 bt 8LACH gt eluting

crys I Za |on

'\Jﬁé‘h[ﬁcﬁté A4 L HOLR L DX | 3 PheRyiboh Dﬁike'?%e%egv/a v/v) .

acetam de formate m xture he” conpound
optd Neds# Nehd 2&8&8@8&' }%:90&11@9 an}e5ogt9£néafmm um

format® and O | adi um on-charcoal in 60

nd) ofeMBEH As(3, @taifmoeaﬁﬁ@hgm at (ptoxdhe, gat al yst
is filtered off and the filtrate i s concentrated

Ubreket o VEE1N3 - 31 PpDberiienexpecthedopydduat are

obt ai ned. Preparation 8.23 4-(2-Pyridyl)piperid-4-o0
formate (R TR aamixB3zeCbf 105Ny Af the compound

1- Benzyl - 4- (pyrid-2-yl)piperid-4-ol A solution of 22.2
Plofa Préxd o pyne dpnecedingostap oh FPEMLso§oBMEdisoadded

-70C, 87.8 m of . '
0.16 g of 60% sodium hydride in oil, and the mixture is

stirred for 2 hours at rt. The reaction mixture is
concentrated under vacuum, the residue is taken up in
iso ether and the precipitate formed is filtered off by
suction and dried under vacuum. 1.16 g of the expected
product are obtained.
C) 3-[4-(3,4-Difluorophenyl)piperid-4-yl]-1,3-
oxazolidin-2-one
A mixture of 1.15 g of the compound obtained

in the preceding step, 0.52 g of ammonium formate and
0.15 g of 10% palladium-on-charcoal in 60 ml of EtOH is
stirred overnight at rt. The catalyst is filtered off
and the filtrate is concentrated under vacuum. 0.73 g
of the expected product is obtained.

Preparation 8.22

N-[4-[3-Trifluoromethyl)phenyl]piperid-4-

vl]lacetamide formate
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n-butyl lithiumare added dropw se and the m xture is
15 stirred for 30 mnutes. A solution of 25.6 g of

1- benzyl - 4- pi peri dinone in 100 mM of THE is then added
dropwi se at -60C, and the m xture is stirred overnight
whil e all owi ng the tenperatuge to rise tort. The
reaction mxture is poured ihto water and extracted 20
with ether, the organic p e is washed with water and
dri ed over Na2504, and th | vent is evaporated off
under vacuum The residue chr omat ogr aphed on silica
H gel, elutin thDCM hen with a DCM MeCH

m xture gradi Trom 1; vRyF-NHCOSHY, v/v).
25 21.5 g of the expect ethgfoOtuct are obtained. 96 B)
4-(2-Pyridyl)piperid-4-ol formate A m xture of 5 g of
tAe CopPRLAT- oD Al (edi fhuotBRePhOTPPhaMy S| PRpedil-g-ol
ammoni um formate and 0.1 g of 10%

pal | adi um one chantRehrénob0241 50§ HEOH-hgdbosy-ardd-
for 4 hours at rt. The catalyst is filtered off and
thteriflmmmreetlsyhbphenyihpégenmdénevécqmmereiﬂg ehd

t he expected product are obtained. Preparation 8.24
R7 46 (4-<hl &r@hhany RPpimge oifd DHE |i]s- ]iad:?,le(dxdzr@lmmaef B
2-one hydrochloride C]. P2 =1ZL ;_ R3 -N, O, OA
1Benk Vi1 49 (af chererhhBRYMIBE perid] ﬁ@%%éFHSﬁl ifi E Een

heated at 40°C for 2 hours and stirred overnight at rt.

NN

The reaction mixture is concentrated under vacuum, the
residue is taken up in water and extracted with EtOAc,
the organic phase is washed with water and dried over
Na,S80,, and the solvent is evaporated off under wvacuum.
31 g of the expected product are cbtained.
B) N-[1-Benzyl-4-{3- (trifluoromethyl)phenyl]piperidin-
4-yllacetamide

To a solution of 31 g of the compound
obtained in the preceding step in 107 ml of
acetonitrile is added dropwise, at a temperature below
20°C, 88.65 ml of 95% H,S80,, and the mixture is stirred
for 6 hours at rt. The reaction mixture is poured into
ice and neutralized by addition of concentrated NaOH
solution, and the precipitate formed is filtered off by
suction, washed with water and dried. 17.7 g of the
expected product are obtained after crystallization frm
2-proparnol.

C) N-[4-[3-(trifluoromethyl)phenyl]piperid-4-
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To a suspension of 9.8 g of 60% sodium hydride in oil
in 140 mM of THE and 60 ml of DWVMSO is 15 added

dropwi se, at rt, a solution of 11.3 g of

4- chl orophenyl acetonitrile and 20 g of benzyl [ bis(2-
chl oroet hyl)] am ne hydrochl ogdide in 140 m of THE and
60 mM of DVMBO, and the m xture is then heated at 70-
80C for 2 hours. After cooling, the reaction m xture

?ljg‘c@@é’rﬁf&jeof‘&ﬂnét? and extracted with ether, the

gani ¢ phase 1s washed with water and dried over

Na2SO4, anth$@kéﬂ%¥eaf 3Sge¥9p9ﬁ@t8 mﬁéﬁn&ngﬁﬁained in
vacuum The residue is chrfonatographed on silica gel,
ot Wit | P coMi 1 hy ash@Pt anes B Qe RinbHL 8m( BOLAIteVANY- 0. 4
19.6 ﬁghg%f ZSIII%hef%lgpect egécon'pound are obtained. 97 d
B £ 1: Benzyl 14d{dm cbh ot lepbesyl ) phpeoi @l nef 4meanboxyl i c
acid A mxture of 19.6 g of the conpound obtained in
tdtei yr &t eslrawon Bdlep andrid. thegecatakekk pek| i 3tened 458
m of ethylene glycol is heated at 200C for 18 hours.
Ain@rtlooofihgrateris ¢heceracated mndéur eacsumpoldrgdof
onto ice, the aqueous phase is washed with ether and
aeheli e¥rected produchyanedbbtainet - concent rat ed HCl
solution, and the precipitate fornmed is filtered off

by 10 %W?%Fl%sge%ﬁwith water and then with

acetone, ,and dried. 19 ]g_; of tTe expect ed conmpound are
obtaiﬁ%ﬂ€2tﬁyrl vl)piperid-4-ol formate

1- Benzyl - 4- (4- chl or ophenyl ) p1
chl ori de hydrochl ori de. '

conpound obt@{]j)aglenz

eri di ne- 4-car bonyl
e of 19 g of the

; R,=-OH

A) 1-Benzyl-4- (pyrid-2-yl)piperid-4-ol

A solution of 22.2 g of 2-bromopyridine in
100 ml of THF is cooled to -70°C, 87.8 ml of
n-butyllithium are added dropwise and the mixture is
stirred for 30 minutes. A solution of 25.6 g of
l-benzyl-4-piperidinone in 100 ml of THF is then added
dropwise at -60°C, and the mixture is stirred overnight
while allowing the temperature to rise to rt. The
reaction mixture is poured intoc water and extracted
with ether, the organic phase is washed with water and
dried over Na,S0,;, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
H gel, eluting with DCM and then with a DCM/MeOH
mixture gradient of from (99/1; v/v) to (90/10; v/v).

21.5 g of the expected product are cbtained.
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15 the preceding step and 40.5 m of thionyl chloride
is refluxed for 4 hours and then stirred at rt
overnight. The reaction m xture is concentrated under
vacuum the residue is taken up in toluene and the
solvent is evaporated off unger vacuum 21 g of the
expected 20 conpound are ob ained and are used
wi t hout further purification.

e 4-c he atopi peridine A
i%gpgn %oﬁyé*d§g!§ égr%gy%éogokggﬁ%gg obtained in the

pr ecedi ng Aeﬂlﬁﬁg %3?51 Cé 62 eEB h@ﬂ?ﬁeobEagggd”Hn

of acetone is coo Utl )

Sk Ugr-azbdend nst‘égp M3 of &ﬂ&frafnﬁongqge@o%aew §ﬁd bhe 4

m xture 1s stirre r 30"m nutes 98 and then

fof doPopsl Bhaitm-dNEChE8RELLONI Al XbURE b% MeOH is
concentrated under vacuum the residue is extracted

wst hrtel UESE, 4 t heupsgani ecphare cacwagbediwi Fhivwat-ed off
and dried over Na2SO4, and the toluene phase is

refd uxieel 65iioradehbddr sondéherasedr nndgrovecniught 3at g of
rt, the solvent is evaporated off under vacuumto

give dfpéchedoprofiecexpeet edtednpdund, which is used

wi t hout further purification. E) 2-Chloroethyl

[ 1- benE?ﬁPﬂr@ﬂl@hlﬁréﬁhenyl)plperld 4- 10 ylj carbamate
A m xture of 10. of the_ conpound obtalned in the
preced?hé4sf%pc%%ﬂr99hﬁﬂyéfPQPGHFér6e¥ﬁén6h QxaEQAPQ&n‘

%% 80C fo ﬂf nd then stirred overnight at rt.
PR ABYFPACHERFLPS i s concentrated under vacuum
Cl
(HD:R-2= : R3= _N/ﬁ
o

0

A) 1-Benzyl-4-(4-chlorophenyl)piperidine-4-carbonitrile
To a suspension of 9.8 g of 60% sodium
hydride in oil in 140 ml of THF and 60 ml of DMSO is
added dropwise, at rt, a solution of 11.3 g of
4-chlorophenylacetonitrile and 20 g of benzyl[bis(2-
chloroethyl)]lamine hydrochloride in 140 ml of THF and
60 ml of DMSQ, and the mixture is then heated at 70-
80°C for 2 hours. After cooling, the reaction mixture
is poured onto ice and extracted with ether, the
organic phase is washed with water and dried over
Na;S80,, and the solvent is evaporated off under wvacuum.
The residue is chromatographed on silica gel, eluting
with a heptane/EtOAc mixture (90/10; v/v). 19.6 g of

the expected compound are cbtained.
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15 the residue is extracted with EtOAc, the organic
phase is washed with water and dried over Na2SO4, and
the solvent is evaporated off under vacuum The
residue is chromatographed on silica gel, eluting
with DCM and then with a MeOH m xture gradient of
from(99/1; 20 v/v) to (90/10; v/v). 8.3 g of the
expected conmpound are obtained. F)

-[ = | -4-(4-chl | ) pi id-4-yl]-1, 3- \
b b bn s o Lo Sairr e e §a lpdt hetudhmsrhic
obtqéned 25 in the preceding step in 45 nm of DW is
added portionwi se, at rt, 1.73 g of 60% sodi um

hydri de i » Oblyca0d She g Xtyreci oL hegnheahadoa s 20Cs

for 1 hour. e reaction xture i s concentrate
i ' ken. dpw n

oy R e T LT L e, el
W vater angh tkhedgpyesl Na2edtea@ndetheosel yept is
evapor ated of f" under vacuum 5 The residue is taken up
i T8 plediade aftetrédel thgdtoapt, the pegetpbhahextaraeds
is filtered off by suction and washed w th pentane.
pauredfotte expectled agupousdphsge dbteankdd @lth ether
3-(4- (4-Chl orophenyl ) pi perid-4-yl]-1, 3- oxazol i di n- 2-
lnadnecihydr bedhl oe i plé @ i lkyuadddtién2of§ obnteptrated HCL
conmpound obtained in the preceding step and 2.3 g of

iongoemd e DoMvecivitcabeefiorsedCis2fgitgred off by
1-chl oroethyl chloroformate are added. dropw se and
iR yredshedyithwagpr and then with acetone, and

dried. 19 g of the expected compound are obtained.
C) 1-Benzyl-4- (4-chlorophenyl)piperidine-4-carbonyl
chloride hydrochloride.

A mixture of 19 g of the compound obtained in
the preceding step and 40.5 ml of thionyl chloride is
refluxed for 4 hours and then stirred at rt overnight.
The reaction mixture is concentrated under wvacuum, the
residue is taken up in toluene and the solvent is
evaporated off under vacuum. 21 g of the expected
compound are obtained, and are used without further
purification.

D} 1-Benzyl-4-(4-chlorophenyl)-4-isocyanatopiperidine

A suspension of 20.5 g of the compound
obtained in the preceding step and 13 ml of
triethylamine in 200 ml of acetone is cooled to 0°C, a
solution of 9.6 g of sodium azide in 50 ml of water is

added dropwise, the mixture is stirred for 30 minutes
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15 1 hour under the cold conditions, and then for 1
hour at rt. The insoluble material is filtered off
and the filtrate is concentrated under vacuum The
residue is taken up in 50 mMl of MeOH and stirred
overnight at rt. This nixtu§ IS concentrated under
vacuum the residue 20 is dissolved in a DCM MeCOH

m xture and added to an ether/pentane m xture, and

BERESR he B REPE I Bou o2t Fhe Tipesrantiipniniudteis
. i 2 . \

SERRLP Ll EAALEOTaBR *Pne residus ie excragred)

=w%h:t5§uéné0%%}§%ﬁ% phBES $9™QuAdai &iknepated

according to the procgdures described In Preparation

3aﬂdi@ri¥§)93é99ﬁ§%i),E%ﬁﬁp%%elhc@%%ﬁ%u aked ig refluxed
6-(3,4-D chIorophenyﬁ)-6-[2-[4-hydroxy- -[ 3-

(£&if b unbarBt hyk}phepylilphipgr bdeknybhet Byl kt4- the
phenyl nor phol i n- 3-one hydrochl ori de, dextrorotatory

i soreent| ) s EApoAated| oRE anller RZcaul3ts gike CL.E6FF
Cl 10 To a solution of 0.5 g of the conpound obtained
i of Peepaeapéoned. &ompodfdm wbicbBCiki ssaeddedthou83fugther
of 4-hydroxy-4-[3-(trifluoronethyl)phenyl]-
purification.
E) 2-Chloroethyl [l1-benzyl-4-(4-chlorophenyl)}piperid-4-
v1llcarbamate

A mixture of 10.5 g of the compound obtained
in the preceding step and 20 ml of 2-chloroethanol is
heated at 80°C for 1 hour and then stirred overnight at
rt. The reaction mixture is concentrated under vacuum,
the residue is extracted with EtOAc, the organic phase
ig washed with water and dried over NayS0,, and the
solvent is evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with DCM and
then with a DCM/MeOH mixture gradient of from (99/1;
v/v) to (90/10; v/v). 8.3 g of the expected compound
are obtained.
F} 3-[1-Benzyl-4-{4-chlorophenyl)piperid-4-yl]-1,3-~
oxazolidin-2-one

To a solution of 8 g of the compound obtained
in the preceding step in 45 ml of DMF is added

portionwise, at rt, 1.73 g of 60% sodium hydride in

o0il, and the mixture is then heated at 50°C for 1 hour.
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pi peridine (conmmercial) followed by addition of 0.61 g
of sodiumtriacet oxyborohydride and 0.0085 g of acetic
15 acid, and the mxture is stirred overnight at rt.
The reaction mxture is basified by addition of 10%
Na2CO3 sol ution and extractgd with DCM the organic
phase is washed with water @and dried over Na2SO4, and
the solvent is evaporated off under vacuum The

. en er I LUt
A RS EY AR D8 P AR R od dndb e racitt | i
ool 5 T ; . .

Zﬁ$éﬁéﬁ%oéiré%%%né%ﬁe?ﬁgﬁﬁgégg%%%{?ggg%é%%%gﬁfsgg%%ﬁ$c'

thee dRpddiie prsadh seolweshid PRM ®iber 4sqagddeds apfler

the 25 precipitate fornmed is filtered off by suction.

Qyf20g, 194d ehet Be16%peCt 8dephpabat ebs oBlft anfAes vadlum.
D = +300 (c=0.25; MeOH). EXAMPLE 2: Conpound 3

NHe -f2s{Rad 3 <l-Dhledh onpphenyént fnexand Sriturated, and
phenyl nor phol i n-2-yl ] et hyl ]-4-(3-fl uorophenyl) pi peri d-
detyd | ot e whet dayitls oroddl 01 & dBj 1 dexréed oo bf abpr gucsooerand
(1), HCL : Ar =1 / R_/ \ Rz [/ \ ; R3 = -NHCOCH3
GlaghedCwilldh gpewtand ond 02 9. 6f gtlod ehpecoapoupupound are
obtained in Preparation 7.1 in 20 M of DCMis added
PR BE g of the conmpound obtained in Preparation

8.2, followed by addition O.61_g of sodi um ..
G) 3-(4-(4-Chlorophenyl)piperid-4-yl}-1,3-oxazolidin-2-

one hydrochloride

A mixture of 6.2 g of the compound obtained
in the preceding step and 2.3 g of K;CO; in 60 ml of DCM
is cooled to 0°C, 2.87 g of 1l-chlorcethyl chloroformate
are added dropwigse and the mixture is stirred for
1 hour under the cold conditions, and then for 1 hour
at rt. The insoluble material is filtered off and the
filtrate is concentrated under vacuum. The residue is
taken up in 50 ml of MeOH and stirred overnight at rt.
This mixture is concentrated under vacuum, the residue
is dissolved in a DCM/MeOH mixture and added to an
ether/pentane mixture, and the precipitate formed is
filtered off by suction and washed with ether. 4.2 g of
the expected compound are obtained.

Preparation 8.25

N,N-Dimethyl-1,4’-bipiperidine-4'-carboxamide

{n):R,= N ; R, =-CON(CH,),

~
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tri acet oxyborohydride and 0.0085 g of acetic acid, and
the m xture is stirred overnight at rt. The reaction
m xture is basified by addition of 10% Na2CO3 sol ution
15 and extracted with DCM the organi c phase i s washed
with water and dried over Na2SO4, and the solvent is
evaporated off under vacuum--Fhe residue is

chr omat ogr aphed on silica H gel, eluting with DCM and
then with a

DCM MeOH m xture gradient up tqQ.(97/3; 20
e N R roEBPaPAcis B P RRER B BRE Y SPER BARC
et her and cogcentrgtﬁd.unger vac un% %hg residue is
d?g%%?@%ﬁe?n TRt LeTHet i §TEHBEA AR £hé pPecipitate
f j Lltered off by suction. 0.57 g of the
é@%g@?égéﬁé% uct is obtained. 102 20 a D = +29.8

= : ;. DVBO-d6: 8 1.9 : 3H
(2}5.73‘_:2”%?“%&%0‘5?’%%&;1 m 10H 4. OEZP%: m 4H;S
7.0-7.9: mg12kh 48p2en1Sropkentd) -BS 1210 - By EXAVPLE-35-
Compound 4

“kiéifﬁpbﬁo&étﬂyi&§Héﬁ§@P%@P¥kid510¥QjétH?meh=

nor phol i n-2-yl ] et hyl ]-4-(3-fl uorophenyl) pi peri d- 4-
yphaagl astgrol Uep abre Hedkbohlbatidey teafebroChtoRd =
-NHCOCH3 (1), CAH404: Ar = | R Rz = CL F

isomer

N s R A a
Cl CF,
Cl

To a golution of 0.5 g of the compound
obtained in Preparation 7.1 in 20 ml of DCM is added
0.337 g of 4-hydroxy-4-{3-(trifluorcmethyl)phenyl]-
piperidine (commercial) followed by addition of 0.61 g
of sodium triacetoxyborchydride and 0.0085 g of acetic
acid, and the mixture is stirred overnight at rt. The
reaction mixture is basified by addition of 10% Na,COj;
solution and extracted with DCM, the organic phase is
washed with water and dried over Na;50,, and the solvent
is evaporated off under vacuum. The residue is
chromatographed on silica H gel, elutiﬂg with DCM and
then with a DCM/EtOH mixture gradient up to (98/2;
v/v). The product obtained is taken up in 2N
hydrochloric ether and concentrated under vacuum, the
residue is dissclved in DCM, ether is added and the

precipitate formed is filtered off by suction. 0.42 g
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Cl 10 A solution of 4.5 g of conpound 3 in free base
formin 72 m of acetonitrile is heated to ref | ux,
0.896 g of fumaric acid is added and refluxing is
continued for 30 mnutes. The reaction mxture is
cooled to rt and stirred for, 4 hour at rt. The 15
crystalline product forned i's filtered off by suction
and dried under vacuum 2.3 g of the expected product

aj Ln.t f rate; mp. = 244-
i goéggég%@d+§§9§8%?:8;2égg%%g§: 20 EXAMPLE 4:
Gefipoundsdd (--0.25; MeOH) .
6- B, 4-Di chIorophenyl)-6-€2-[4-(3-f|uorophenyl)-4-
(2-oxo-1, 3-oxazol i di n-3-yl ) piperid-1-yl]ethyl]-4-
eayPoer photompduntesz hydr ochl ori de, dextrorotatory
isonmer 103 (1), HA : Ar R =/ \ Rz R3 = C1L FO

Cl A niix{ur €20{20(5%, ¢g-Dichherophpovhil-6bbaored in
Preparation 7.1, 0.36 g of the conpound obtained in
Prlapray tmdoph@l 13- 2 Oy5Beghpl 1 sédi{@ntbuorophenyl) piperid-
triacet oxyborohydride and 0.0085 g of acetic acid in
50-¥ 1 afebopide Bydreellevédai giexhroretatpsyr éaenesn

m xture is wasped with 10% Na2CO3 sol ution, the

organi ¢ phasel\is washed w wat er an i ed over
oG35 . and . R = ; R,= ; R, =-NHCOCH,

cl F
Cl

To a solution of 0.5 g of the compound
obtained in Preparation 7.1 in 20 ml of DCM is added
0.387 g of the compound cbtained in Preparation 8.2,
followed by addition 0.61 g of sodium
triacetoxyborohydride and 0.0085 g of acetic acid, and
the mixture is stirred overnight at rt. The reaction
mixture is basified by addition of 10% Na,CO; solution
and extracted with DCM, the organic phase is washed
with water and dried over Na,80,, and the solvent is
evaporated off under vacuum. The residue is
chromatographed on silica H gel, eluting with DCM and
then with a DCM/MeCH mixture gradient up to (97/3;
v/v}). The prqduct obtained is taken up 2N hydrochloric
ether and concentrated under vacuum, the residue is
dissolved in DCM, ether is added and the precipitate
formed is filtered off by suction. 0.57 g of the

expected product is obtained.
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the solvent is evaporated off under vacuum The
residue 10 is chronmat ographed on silica H gel, eluting
with DCM and then with a DCM MeOH m xture (99/1;
v/v). The product obtained is dissolved in DCM 2N
hydrochloric ether is addeg and the precipitate
formed is filtered off by Jétion and washed with
etggr 0.4 g of the 15 expected product is obtained.
20 D-34005 1H NVMR DMSO-d6: S
52555 6 gzﬂ 23 %Ngﬁg? 12H, 4.0-4.75: m 6H;
O 7.9 m 12H 11: bs: 1H EXANPLE 5: Compound 15

20 6- (8 4pdd ChvgaRllenyl )(F? h2- hdo(4sf.| uar.ophanyln-42u;
52- oxo- |, 3-oxazol i di n-3-yTjpi perid-1-ylJethyl]-4-

nbe@yin@rpﬁol1ﬁﬂ3 one-hydsochlkonydey . dextporptatony 8.2:
i soner 104 (n, HCl: A’ =1 / R RZ=F' RRo CL 0

@& Am xtueepbet 015 g of the conmpound obtained in
Preparation 7.1, 0.36 g of the conmpound obtained in
PEXRAPRE | ®h Goddoufd64 g of sodium5

triacet oxyborohydride and 0.0085 g of acetic acid in

50 ml Wf [DCAR+ $2s{Br £ ebichépnpghenyut ) r6-oXhedrphenyon

m xture_ is washed with 10% Na2CO3 sol ution, with water
anereiRe binovey 1 NaDBl] -4nd3 r héussPpeanyild pépapéfated

of f_ under vacuum The residue is chromatographed on
Y1] agetamide fumarate, dextrorctatory isofner

O, C,HO,: Ar= . R, = @ ; R2=-Q ; R,=-NHCOCH,
cl P
Cl

A solution of 4.5 g of compound 3 in free
base form in 72 ml of acetonitrile is heated to reflux,
0.896 g of fumaric acid is added and refluxing is
continued for 30 minutes. The reaction mixture is
cooled to rt and stirred for 1 hour at rt. The
crystalline product formed is filtered off by suction
and dried under vacuum. 2.3 g of the expected product
are obtained in the form of the fumarate; m.p. = 244-
245°C,

20
al) = +24.4° (c=0.25; MeCH).

EXAMPLE 4: Compound 14
-(3,4-Dichlorophenyl) -6-[2-[4- (3-fluorophenyl) -4~

{2-oxo-1,3-oxazolidin-3-yl)piperid-1-yllethyl]-4-

phenylmorpholin-3-one hydrochloride, dextrorotatory

isomexr
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10 H gel, eluting with DCM and then with a DCM MeCH

m xture up to (100/3; v/v). The product obtained is

di ssolved in DCM 2N hydrochloric ether is added, and
the precipitate forned is filtered off by suction and
washed with ether. 0.56 g of()he expected product is
15 obtained. 20 a D = +31 (¢¥0.5; MeOH). 'H NVR
DMSO-d6: S (ppm : 2.3: nt: 2H, 2.4-3.7: m 12H
4.0-4.75: m 6H;, 7.0-7.09: m 12H, 11: bs: 1H Tabl e |
bel ow i || ust es t he che 20 StrU’ and th

PhySical ArpY es. ®, =a

conpounds aceg to the =5 entlon thls tab
- in the "salt co "-" represents a cdhpound is)
free base forng mhereas "HC1" represents a conpound in

25 hydrochl oride formand "C4H404" represents a
conmpound i nalf%xthvanpgt e . oMb TABREcbmbeuhdl obtained

>CN-CH2 CH2- /NR (1) ~ Arl v Conpound No. fir RI R2
RBnsBnepdRat206n X.1D ©.(66; NeoH) thH, tompound obtained in
Preparation 8.13, 0.58 g of sodium
triacetoxyborohydride and 0.0085% g of acetic acid in
50 ml of DCM ig stirred dvernight at rt. The reaction

mixture is washed with 10% Na,C0O; golution, the organic

phase is washed with water and dried over Na,S0,, and

the sclvent is evaporated off under wvacuum. The residue

is chromatographed con silica H gel, eluting with DCM
and then with a DCM/MeOH mixture (99/1; v/v). The
product obtained is dissolved in DCM, 2N hydrochloric
ether is added, and the precipitate formed is filtered
off by suction and washed with ether. 0.4 g of the
expected product is obtained.

20
al) = 4+32.4° (c=0.5; MeOH).

'H NMR: DMSO-ds: & (ppm): 2.3: mt: 2H; 2.4-3.7: m:
12H; 4.0-4.75: m: 6H; 7.0-7.9: m: 12H; 1l1l: bs: 1H.
EXAMPLE 5: Compound 15

6-(3,4-Dichlorophenyl)-6-[2-{4- (4-fluorophenyl) -
52-0ox0-1,3-oxazolidin-3-yl)piperid-1-yllethyl}-4-
phenylmorpholin-3-one hydrochloride, dextrorotatory

isomer
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1 &, OH HO +30 (c = 0.2) cl cl 2 -NHCOCH3 HC
+31.8'(c=0.5) c) C 3 F -NHCOCH3 HCl + 29.8 (c =
0.5) ct 4 F -NHOOCH3 C4H4 + 24.4 (c = 0.2) 04 /[ \ |
\' C C 5 F-NHCOCH3 HCl + 30.4 (¢ = 0.5) cl O 6
-NHCOCH3 MCI NMR HC MH+= 580, cl tr = 6.75 O 7
_NHOOCH3 HC1 + 11.9 (c = 0.5P%0 cl cl 8 - NHCOCH3 HO
NVR M= 650, C tr = 7.17 G 106

@ et atete

A mixture of 0.5 g of the compound obtained
in Preparation 7.1, 0.36 g of the compound obtained in
Preparation 8.14, 0.61 g of sodium
triacetoxyborohydride and 0.0085 g of acetic acid in
50 ml of DCM is stirred overnight at rt. The reaction
mixture is washed with 10% NayC0; solution, with water
and dried over Na,S0,, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
H gel, eluting with DCM and then with a DCM/MeCH
mixture up to (100/3; wv/v). The product obtained is
dissolved in DCM, 2N hydrochloric ether is added, and
the precipitate formed is filtered off by suction and
washed with ether. 0.56 g of the expected product is
obtained.

20
al) = +31° {c=0.5; MeCH).

1H NMR: DMSO-dg: & (ppm): 2.3: mt: 2H; 2.4-3.7: m:

12H; 4.0-4.75: m: 6H; 7.0-7.9: m: 12H; 11: bs: 1H.
Table I below illustrates the chemical

structures and the physical properties of a number of
examples of compounds according to the invention. In
this table:
- in the “salt” column, “-” represents a compound in
free base form, whereas “HCl” represents a compound in

hydrochloride form and “C4H;0," represents a compound in



Conpound No Ar R R2 R3 Salt NVWVR 20 aD =(c; vOH) WH
> 9 F-NHJ +31.4(c0.5) | /\ 1\ Cd 0 d 10\ F\
N1 HC +26.8(c0.5) / O / Ocl 11 RC _N- HO NVR %
MH =606, CI Orr=7.1 cl 12 HO + 332 (¢ = 0.5 «cl O
cl 13 CH N-] HC +352(c=g Cl 012 (4 Cl1 14 F

Nl -~ HO +32.4(c=0.5) cl O 15 F\ -N:- HO
+31(¢=0.5) | | / "1o

fumarate form:

TARLE I
O
Rz O/\f
Ry — Ar

Compound No, Ar S Rl R2 R3 Salt NMR
a?;) = (¢ ; MeOH)

MH ,tr
-oH HCl | +30°(c=02)

bl

a

-NHCOCH3 | HCl ; +31.8°(c=0.5)

)
a

(2]

-NHCOCH3 | HCl | +29.8°(c=0.5)

w
a

o

-NHCOCH3 | C4Hy | +244°(c=0.2)

a

ATy Rvive

-NHCOCH3 | HCI | +30.4°(c=0.5)

Q‘Q Q‘Q—

_NHCOCH3 | HCI NMR
MH = 580,
tr=6.75

o5
S n

N
a

Cl

-NHCOCHj3 | HCl | +11.9°(c=0.5)

o

bk

STolo6l6 606

Cl
g .NHCOCH; | HCl. | NMR
F’CO@ MH =650,
“ tr="7.17

Cl




Cl0 C 16 HCI / \'" N1HJ +28(c=0.5) O [/ cl O
ct 107 Conpound No. Ar R R2 R3 Salt NMR aD =(c; MeCH)
MH ,tr17 HCl + 33.2 (¢ = 0.5) C 0d 18 i _N ~Do HC
+37(c=0.5) / & O cI19I\/\F6 Nf I HO NWVR
\>/-0 MH644, C O tr =6.46 20 -coll (OHCO + 29.2
(c =0.2) C1 4 21 CC]\IHZ%PIé1+324(c:02) [ ~
NN Cl C 22\ F\ -N'j HO +29.6(c=1) [/ O
Compound No Ar Ry Ry R3 Salt NMR
0.2];}..—.(c;Mc0H)
+
MH ,tr
9 F _Ng HCl | +314° (c=0.5)
Cl @ Q 0
Ct
10 £ 5 —NQ HCl | +26.8°(c=0.5)
Cl -Q 0
cl
11 i e N;' HCl NMR
N - +
MH =606,
cl @ O o =71
Cl
12 Q HCl | +332° (c=0.5)
HC -
Cl @ @ 0
ci
13 CH, _NQ HCI | +352°(c=1)
JOIO
al
F ’ 9 (oo
14 -N/\l HCl {+324°(c=0.5)
L o
Cl 0
cl
15 ] _N/\I HCl | +31°(c=0.5)
@ O] &
Cl 0
C
16 we L° /\1 HCl | +28°(c=0.5)
i -N
CL O |
Cl fs)
Cl




cl Cl cl 0 23\ -NHCOCH3 HCl +23.4(c=0.5) F F 24
-NHCOCHg HO + 17 (¢ = 0.5) F 108 Conpound No. Ar R1l
R2 R3 San NVR aD =(c; MeCH) MH, tr 25 -CONH2 2HCI
+18.2(c=0.5) /\ ONF F 26 &F, -NHCOCH3 HCl

+29.2(c=0.1) ¢l CL 27 \ / I ;04 HO +30.4(c=1) 4 d

28 - NHCOCH3 HCI MH=600, tr = 7.02 Cl1 C 29 HC
MH662, [/ \ ci | " 7 tr 7.54 C 0 C1
Compound No. Ar Ry Ry Ry Salt NMR

(1?;] = (¢ ; MeOH)
+
MH ,tir

’ : HC | +33.2°(c=0.5)
~N
r

17

5

a

18 HCl | +379(c=0.5)

.,.,
!
=z

aQ

e

a

19

_N/ > HCl NMR
MH = 644,

(s tr=6.46

'
ks

9]
-

20 HCl | +29.2°(c=0.2)

bl
§
e

il
OO0 0|00 |00
-

Q

21 -CONH2 2HCL | +32.4° (c=0.2}

a

22 HCl | +29.6°(c=1)

<
5
e

L1

o)
Cl
23 @\ -NHCOCH3 | HCl | +23.4°(c=0.5)
F
F
24 j NHCOCH3 | HCI | +17°(c=0.5)
F




30 - CON(CH3) 2 2HCI ML4+=621, -d Ntr = 7.45 O C
31 NHCOCH3 HC1 ME6584, tt=.69 C O 32 R - NHCOCH3
HCI MH+=620, /-\ F tr = 6.93 C C 109 Conpound No.
Ar R RR R3 Salt 20 NWR aD =(c; MeOH) MH, tr 33
~CON(CH3)2 2HCI M4+ = 605, _E.N\ tr = 7.27 C O 34
-NHCOCH3 HOl MH+=602, 11F t££86.90 C F O 1H NMR of
conmpound 6: DMSO-d6: 6 (ppm : 1.87: s: 3H 1.9-2. 1:

t. 2L (o) D Ll

21 25— 3HT2 332 m OI'I,RJ. 3T 35T 17 &
4. 143%™y 4 M2 |dd® 2n F20-7.6: "t 10MF" 5 7, 6-7. 8:
m |2H; 8.0: {bs: 1H] 10. 2:! bs: 1H. Gy = {iMcOH)

MH &
25 | conmp | 2HCI {+182°(c=0.3)
L |~
F
F
26 Fi | NHCOCH; | HCOI | +292°(c=0.1)
o O
Cl
27 = -OH HCI | +304°(c=1)
O |5
cl N
Cl
28 NHCOCH;3 | HCl | MH' =600,
-@—cs tr="7.02
Cl
Cl
29 _N/w HCl | MH =662,
-@-cs CI\@\ »,.0 tr=7.54
Cl 0
Cl
30 .CON(CH3); | 2HC1 | MH =621,

tr="743

$ )
§

Ci
Cl

31 NHCOCH3 | HCl | Mu" =584,

tr = 6.69

aa

Cl
Cci

NHCOCH3 | HCl | MH' =620,
fr=46.93

32

Q
G 9 &

>

a

S

Cl




1H NMR of conpound 8: DVMBO-d6: S (ppm: 1.9: s: 3H,
2.1-2.4: m 2H 2.5-3.2: m 8H, 3.3-3.6: m 2H 4.1:
s: 2H, 4.4: dd: 2H, 7.2-7.6: m 10H 7.7-7.8: 2d: 2H
8.2: s: 1H 10.6: bs: 1H 10 1H NMR of conpound 11:
DMSO-d6: S (ppm: 1.7-2.2: Mo dH 2.2-2.4: t+d: 5H;
2.4-3.2: m 10H 3.4-3.6: t: 9ZH 4.14: s: 2H, 4.42:
dd: 2H 7.1- 7 6: m 10H, 7.6- 7.8 m 2H, 10.2: bs:
IH—3H-NMVR CORPPY —BMSO- £ :

15| rFemPg{ag N 19Alr

Ha—t 6—=8 P O 1.

2K 1 2.13-R2: m 3 3.25%. q: m NMEH;
3.9-4.2: m| 4H, 4. 4. dd: 2H, 7.1+7.6: m QOH 7 B2 £ («8Meom)
M| 2H, 10.5; bs: 1H The jconpoungds accordl ng toDche+
i nvention underweht pharjmacol ogjcal tri 40 ThR ,u
af frni of | t he corrpounda the C N+ _
repept ?r/s N S Vg e@ Vv 'CBk&EJ Sza[n%%dgui% t?]og,
i nhi bition e bi @ g N12BI ] Hi s- nleur oKi nith™A27

D
([L251 ] Hi s-N t9|cloned human NK2 receptors
expressed by cells (\ Takedh et al . 1

Nelir ochem | 59, 740 75y, TRHGQUHS| s Hikrle MH' = 602,
pef formed ag( i ng @ Hnb -Alt et al.| (J. tr = 6.90
Phar macol . ‘Hoer . g 027303 1171-1179) .| The

coppounds agcqhdi ng to tHe invention 10 strongly

i NATDIT the binding of [125THIS-NKA to the cloned
human NK2 receptors expressed in CHO cells, with an

i nhi bi t eMR s tedtipdsin®f 6 bepmeena 50 s"\Nppad :0.108MMs ;
3H; 1.9-2.1: t: 2H; 2.25: s: 3H; 2.3~3.2: m: 8H; 3.3-
3.5: t: 2H; 4.13: s: 2H; 4.42: dd: 2H; 7.0-7.6: m: 10H;
5 7.6-7.8: m: 2H; 8.0: bs: 1H; 10.2: bs: 1H.
'H NMR of compound 8: DMSO-dg¢: & (ppm): 1.9: s: 3H;
2.1-2.4: m: 2H; 2.5-3.2: m: 8H; 3.3-3.6: m: 2H; 4.1: =5:
2H; 4.4: dd: 2H; 7.2-7.6: m: 10H; 7.7-7.8: 2d: 2H; 8.2:
s: 1H; 10.6: b=g: 1H.
10 'H NMR of compound 11: DMSO-de: & (ppm): 1.7-2.2:
m: 4H; 2.2-2.4: t+d: 5H; 2.4-3.2: m: 10H; 3.4-3.6: t:
2H; 4.14: s: 2H; 4.42: dd: 2H; 7.1-7.6: m: 10H; 7.6-
7.8: m: 2H; 10.2: bsgs: 1H.
'H NMR of compound 19: DMSO-dg¢: & (ppm): 1.8-1.9:
15 m: 2H; 2.19: t: 2H; 2.3-3.2: m: 9H; 3.2-3.6: m: 3H;
3.9-4.2: m: 4H; 4.4: dd: 2H; 7.1-7.6: m: 9H; 7.6-7.8:
m: 2H; 10.5: bs: 1H.
The compounds according to the invention
underwent pharmacological tfials.

20 The affinity of the compounds for the
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Thus, conpound 3 has an inhibition constant (Ki) equa
to 0.16 nM 15 The conpounds of the present invention
were also evaluated in vivo in a nodel of

phar macodynam cs. In mce, injection into the
striatumof a specific agonist of the NK2 receptor,

[ Nl el0] NKA(4-10), causes aléﬁinning behavi our, which
is inhibited in a 20 dose-dependent manner by the

conpounds. according to_the invention adn nistered
%Q.‘Wﬁﬂsr?%%?t 2 Pt 2 G Y PPkl et

L. I . . 40- 2 |
L e S A R TS

SR R T SRR TR,
SR SRR IO, Regeastavonsl .

RRAL BRI CRdoef f£6t S7£@UeLEy Dy neurokinin A
Furthernore, these Tesults show that the conpounds

accor di ng tphéheriaventéss gortoered sressdihfeto
bl ood-brain barrier and are orally active. 5 According

tEmamdd el t ot 145, aspeckBartdeol pr Espnt Thavenpt 2002, 303,
relates to the use of the conpounds of formula (1) or
alPhbrhihteutical ly acceptable salt, solvate and/or
hydrate thereof, for the preparation of nedicina
product s f oFhe reampoignds dapreyvding ngoable 1dnventian

and/ or feripheral patho[qu in mhig% neur oki nin A
FaPRgl Kenh et ohe Panding| 98d [ TheHesnPkhngg the

accor di to the invention ma
cloneérﬁhman NK, receptors eggressed in CHO cells, with

an inhibition constant Ki of between 50 nM and 0.05 nM.
Thus, compound 3 has an inhibition constant (Ki) equal
to 0.16 nM.

The compounds of the present invention were
also evaluated in vivo in a model of pharmacodynamics.

In mice, injection into the striatum of a
specific agonist of the NK, receptor, [Nle*]NKA(4-10),
causes a spinning behaviour, which is inhibited in a
dose-dependent manner by the compounds according to the
invention administered orally. This test was performed
according to Poncelet et al. (Neurosci. Lett., 1993,
149, 40-42). In this test, compound 3 has a 50
effective dose (EDg) of 0.023 mg per kg orally.

These pharmacclogical results show that the
compounds according to the invention, in particular

compound 3, are antagonists of the NK; receptors by
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thus be used for the preparation of nedicina
products, in particular nedicinal products that are
ant agoni sts 15 of the NK2 receptors of neurokinin A
Thus, according to another of its aspects, a subject

of the invention is nmedicin ijroducts that conprise
a conpound of fornmula (1), or—a pharnaceutically

acceptabl e acid-addition salt thereof, 20 or

| L hydr at . l-vat f._th d
P FEP R ateY) Br Tkl Rett efnar o Pbttcra At hei 1
thEnARRYLE & R59F39?h82ﬁ0§gpeﬁbﬁgky 8%8&E - sho@Sthat the
anal gesi cs, In particular n the 25 treatment of _
t?@Mﬁ@ﬂ%ﬁspﬁb8?§HFHga§ppeﬁE'QHgéﬁEEBE dBaEHGeEEUE§B%ba
of the brachial pleXus; chronic pain such as

af hBrbibeapaLai faydsedi By 9akeqaet Brhing, akidve.
rheumatoid arthritis or psoriatic arthritis;

neur opat hi capabbastght8sapeshehespetite Bepeaksi,ache
trigem nal neuralgia, segnental or intercostal

neveakgt ain7eht ooyatkgl aregausakpkeauspebifpheakobpounds
neur opat hy, diabetic neuropathy, neuropathies induced
byf afchenbaheLlapyr Al DBarekatetineligpathepsable salt,
occi pital neural gia, geniculate neural gia or .
ghotsapharpdgenl hydeatal ghareolie Ebrusbeyppaparetion of
anmput ees; _varioqus forns of headache such as chronic
ore@digivaki grafnets16orehpepbinadprpdl Rreysnfing any
maxi |l ary sinus Bain, faci al eiraIgLsn18$

CUBREERY! BRI AP b pEPPERLOBAEIOLIR¥ LD BBEFEr or s:
pgéQrSLiX£gC£taLigr& gnNKgaﬁéégﬁgé§§tigainvolved.

The compounds according to the invention may
thus be used for the preparation of medicinal products,
in particular medicinal products that are antagonists
of the NK; receptors of neurokinin A.

Thus, according to another of its aspects, a
subject of the invention is medicinal products that
comprise a compound of formula (I), or a
pharmaceutically acceptable acid-addition salt thereof,
or alternatively a hydrate or a solvate of the compound
of formula (I).

These medicinal products find their
therapeutic use and are especially useful:

- as analgesics, in particular in the
treatment of traumatic pain such as post-operative

pain; neuralgia of the brachial plexus; chronic pain

such as arthritic pain caused by osteocarthritis,
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pai n; pain caused by conpression of a nerve, pain
caused by intensive sporting activity; dysnenorrhoea;
15 nenstrual pain; pain caused by nmeningitis or
arachnoi ditis; nuscul oskel etal pain; pain in the | ower
back caused by a spinal ste gis, a prol apsed disc or
sci atica; pain experienced angi na sufferers; pain
caused by an ankyl osi ng spondylitis; pain associated

S e B TEE BB U TEh an
oA AR CE SR PR
SLEROLEBEONDLLLSo (LD DRLLEULET obSiCUEL e o ¢

diSeASEY)a, COUGRLAYA1 L kEr ghBSa18E AnChespaRALaNd

rheunatoid arthritis; inflamatory diseases of the 113

dRshFObAt B! | Adkbsy st efrut-8pakdMPheuthphnhsedi $8a8€ed
ulcerative colitis, pancreatitis, gastritis,

| by est eahot hafb eI De - rdl s0edensucapacHdiby, occipital
non-steroi dal anti- inflammatory agents, inflammtory
ancaszby e prygepifetasebneanaddibyobagt essapharyngeal

i nfections, for exanple caused by C ostridium
di¢frzlidea; i pliie abbhbvopyyskihndp§easpsteter vaxanpkeforms
herpes and eczema; inflanmmatory bl adder diseases such
Rf cyardache apachr pRafhrenéenernageee MegRERAEER C

i nflammati ons such as conjunc¢tivitis and 10, ,
v??WERﬁ%W?%%b%?%?? it al MpRE L ARKYL FdRYSsheRnasfacial

q%qg%vitis and £§r|od?ntigi35.- in _the tregtgengagger
39 % FLE Rhs ?DFﬁ gla; pain experience v
sufferers; pain of visceral origin; gastrointestinal
pain; pain caused by compression of a nerve, pain
caused by intensive sporting activity; dysmenorrhoea;
menstrual pain; pain caused by meningitis or
arachnoiditis; musculoskeletal pain; pain in the lower
back caused by a spinal stenosis, a prolapsed disc or
sciatica; pain experienced by angina sufferers; pain
caused by an ankylosing spondylitis; pain associated
with gout; pain associated with burns, cicatrization or
pruriginous dermatosis; thalamic pain;

- as anti-inflammatory agents, in particular
for treating inflammationg in asthma, influencza,
chronic bronchitis (in particular obstructive chronic
bronchitis and COPD (chronic obstructive pulmonary
disease}), coughing, allergies, bronchospasm and

rheumatoid arthritis; inflammatory diseases of the
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particul ar of the skin, such as.urticaria, contact
dermatitis, atopic dermatitis and respiratory di seases
15 such as rhinitis; - in the treatnent of di seases of
the central nervous system in particular psychoses
such as schizophrenia, mani,g _and denentia; cognitive
di sorders such as Al zhei ner* di sease, anxiety,
Al DS-rel ated 20 denentia, diabetic neuropathies;
depression; . Parkinsopn's di.sease;, drug dependency;
SREEaRLE apneaet BRRleRoushoenarDoPGroR L FodhbRgee
[ S vre O ers _of the circadian, rhythm .npod
B R A i e T e
ChQES 'm§£58ﬁ57&Eéggﬁgrgscggggﬁ'B dhéﬁ£%ﬁ%§ idal anti-
neur odegener at i ve di seases suC ad "BrcktsTar§8as&rst
Ot £hitkebry 3698 A5 CaRe1 afhaPEE! Sndas8BcLabed Wrklors
pani c, phobia of stress; conpulsive 114 obsessive
dégesdersy bheserbhPolaredi$8hder $or a&Binpaafl bagkk¥ehy
di sorders; personality disorders; disorders
asbost ai @tumi dDfat Eenel oNndehinfhto@l shypedaekk¥eky; for
- in the treatnment of nodifications of the
pexamabe | héypef &hé bbeedabr anfilbamatetrydbiabdger
i nfl anmat ory and aut oi mune processes of the centra
néi yousesystem agocyekahpseaddr ungnArPSinebatédence;
infections; 10 - as nuscle relaxants and anti spasnodic
dehtlalnieninfbanmebiaeat sechaaat eovi udekayedignand

tinal
n-s

vitreoretinopathy; dental inflammations such as
gingivitis and periodontitis;

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

- in the treatment of diseases of the central
nervous system, in particular psychoses such as
schizophrenia, mania and dementia; cognitive disorders
such as Alzheimer’s disease, anxiety, AIDS-related
dementia, diabetic neuropathies; depression;
Parkinson’s disease; drug dependency; substance abuse;
consciousness disorders, sleeping disorders, disorders
of the circadian rhythm, mood disorders and epilepsy;
Down’s syndrome; Huntington’s chorea; stress-related
somatic disorders; neurodegenerative diseases such as
Pick’s disease or Creutzfeldt-Jacob disease; disorders

associated with panic, phobia or stress; compulsive
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anti ci pated nausea and vom ting, for exanple nausea
and vomting induced by drugs such as the agents used
in 15 chenot herapy in the case of cancer; by radiation
therapy during irradiation of the thorax or the
abdonmen in the treatnment of _cancer or carcinoi dosis;
by ingestion of poison,; by193X|ns caused by netabollc
or infectious disorders such as gastritis, or
pr.oduced 20, duri a bacterial or vira
g%@?‘?%‘?h‘t’%s‘?’r?ﬁ%?ggﬁ?éc??ﬁﬁ:’ Biar A BrEGRIRES: auri ng
ve buI % di sorders s#ch as trave; slckness vertigo
* trve

Lt bect Brge §87T TR BosPT T Bper UFSEHEES! the

nrer

WﬁP&? gg%dggg&é%geeangyeﬁd by ngiﬁhyéé 184 £ 0¥y

ros y gastrol ntestina ructi ons;
|ﬁy§§gg5@gvg trointestinal motility; in visceral

pai’n caused “myocardial infarction or peritonitis;

in mgraine; im @hditHee:fbeknessSnodyridaeibngesti ehe
of opi ate anal gesics such as norphine; in

gesit9al9eB0phageat he ebl Yy -bhadfii Brerhiadi gagtihgn or
overconsunption of food or drink, in gastric acidity

oinf haanatoeguagdt aht obmmand beaeébuéﬁ ofothexasnkea’d

epi sodi ¢ or nocturnal heartburn or heartburn induced

byerevowneatyanemdyfpepskanplei durhegt AéBSreal aved

di seases of the gastrointestinal systemsuch as

i¥rfeabliendowel syndrone, gastric and duodena

ul cers, oesophageal 10 ulcers, diarrhoea,

hyper secr et %, MSekh chekaxagss apg eantispasmodic

gastro oesophageal reflux, faecal incontinence and
S¥t¥prung' s di sease;

- in the treatment of acute or delayed and
anticipated nausea and vomiting, for example nausea and
vomiting induced by drugs such as the agents used in
chemotherapy in the case of cancer; by radiation
therapy during irradiation of the thorax or the abdomen
in the treatment of cancer or carcinoidosis; by
ingestion of poison; by toxins caused by metabolic or
infectious disorders such as gastritis, or produced
during a bacterial or viral gastrointestinal infection;
during pregnancy; during vestibular disorders such as
travel sickness, vertigo or Ménidre’s diseage; in post-
operative diseases; the nausea and vomiting induced by
dialysis or by prostaglandins; by gastrointestinal
obstructions; in reduced gastrointestinal motility; in
visceral pain caused by myocardial infarction or

peritonitis; in migraine; in altitude sickness; by
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- in the treatnment of skin diseases such as

psoriasis, pruritus and burns, in particular sunburn;
15 - in the treatnment of diseases of the

cardi ovascul ar system such as hypertension, the
vascul ar aspects of mgraing, oedems, thronbosis,
angi na pectoris, vascul ar spasns, circulatory di seases
caused by vasodil ati on, Raynaud's di sease, fibrosis,

20,500 2080l 862569, AISEEREL AT B Horpipey i

pr eecl anpsi a; In
I +oC n 1.,Qr east S@r
de8eroceblobigeSanerLobyoo8! o£ ISR patiBli by or

| BvadboMathpr i 6836 FRRbH06rPHEYRRL | NY BBLASLASES1 428y or
demyel i nation di seases such as muftipl & scierosis of

aay ot | opdlerd ot &f 8bn $CARAOBESrtbukA, t Bert EQatpeat of

di seases of the immune 116 system associated with
seppsedst onr onost ikt heareburhherf Haaktpasnofinkilieed by
i mmune cells, for exanple rheumatoid arthritis,
paon¢abi and Qpbpésstasease, di abetes, | upus and
rejection reactions after 5 transplantation; - in the
treat nent of ¥ cthentwauneetr sof i dispasescafathe

pol | akiuria, exertion incontinence, urgency

| DRt PHeneel Bndll posEi pEr suahi ABohrrhbabée bowalt he
treatment of prostate_hypertrophy; 10 - in the

t 7€ ﬁ%ﬂ?'d$a£?§%?o%9@i%u°?%P? uP%§F§?ff8?SPH§P€ﬁ€é in

'Jf@@?éfCdié?rugéé,'hﬁge?ggéﬁékggﬁéf ?9%8 gﬁas,
gastrites, gastro-oesophageal reflux, faecal
incontinence and Hirschsprung’s disease;

- 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
vagcular aspects of migraine, oedema, thrombosis,
angina pectoris, vascular spasms, circulatory diseases
caused by vasodilation, Raynaud’s disease, fibrosis,
collagen diseases, atherosclerosis and preeclampsia;

- in the treatment of small-cell and large-
cell lung cancer; breast cancer; cerebral tumours and
adenocarcinomas of the urogenital sphere; in adjuvant
treatment for preventing metastases;

- demyelination diseases such as multiple
sclerosis or amyotrophic lateral sclerosis;

- in the treatment of diseases of the immune
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- in the treatnent of enphysema; Reiter's disease;

haenorrhoids; 15 - in the treatnent of ocul ar di seases
such as gl aucoma, ocul ar hypertension, myosis and
excessive lachrymal secretion; - in the treatnment or

prevention of an epileptic_ fit, cranial trauma,

spi nal cord trauma, 20 cereBrt& ischaenic |esions

caused by vascul ar attack or occlusion; - in the
ment of diso heart rate

. dj
ORI TASpRr T el B (R nouRReeatPhren By Tghthige of
Sgﬂgsfungél nén Eh@hére%taggt o{lsen 5£Igeaskin and
nbat ' of “tRe"skin or

reven or cCo |rr|?at|on

r&‘f‘@ﬁrlg dr 551- 5&&“%‘?395 pryfilyse 117

- |n t%e treatnment o ur ol ogi cal I'n di Sorders’ such

451 ABLHEDS , 1 REWE | P9 Péj*éé@i@&ufeaét%bﬂﬁg‘f@eﬁe

severe pruritus of neurogenic origin; -
teard nodt yhgers and of all 5 diseases caused by
Hel i cobact er pylor| or a urease- positive

gram negat i veibatieri tdg tmenth dhemidededi s®fders, in
di seases caused by angi ogenesis or in which

vy o@nbst spe Bl ak Synpd pnexert toh hentorai nente pf urgency
ocul ar and/ or pal pebral 10 al gia and/or ocul ar or

pen bt dheniys extd apd el -parsumni npenspheaneés. Accor di ng
to the present invention, the

- in the treatment of prostate hypertrophy;

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

- as anorexigenic agents;

- in the treatment of emphysema; Reiter’s
disease; haemorrhoids;

- in the treatment of ocular diseases 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 ischaemic lesions caused by vascular attack or
ccclusion;

- in the treatment of disorders of heart rate
and cardiac rhythm, in particular those occasioned by
pain or stress;

- in the treatment of sensitive skin and for

preventing or combating irritation of the skin or

mucous membranes, dandruff, erythema or pruritus;
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conmpounds of formula (1) are nost particularly useful
for the treatnment of irritable bowel syndrom (I1BS); 15
fi bronyal gi a; neuropathic pain; chronic fatigue
syndrone; migraine; atypic facial pain; Crohn's

di sease; ulcerative colitis; qpnstlpatlon di arr hoea,;
gastr o- oesophageal refl ux; gastrltls pancreatitis;
maj or depression; anxiety such as generallzed anxi ety,

20 soci al, phobi and ani ¢ nxketg sive
obsessi ve %%r a% e Br%ggg%cﬁlsg¥ﬁ%rs
S&Déé?@@£§”é&ch58 Béﬁgt'¥§u95§8rd§23rlgﬁhéﬁga"ty

di sorders; psycho |sorde S6rders dssoci at ed

Wﬁéﬁlééfﬁﬂé'gﬂdd§ébéké gEu?XEEEaSE'ﬁé&¥og€h§9r8§£§135

caused by the use of I ctive substance prostate

hyper trophy- fﬁCQEQ'@ﬁeé@méﬁetBEVuPEekéSaﬁ§p§Et§11the
118 present invention relates to pharnmaceutica

COIPOSEEE 0BSUEEAPHY SHAYI c8badtkiVByRbIFACHR! 8, udease-
conmpound according to the invention. These

phas hatedt geah-negposiréi basteentwdi;n an effective dose
5 of at |east one conmpound according to the invention,
or a phar maceutthal tyeacnept abf edsakéseéhecaobedaby

solvate or hydrate of the said conpound, and also at
| G iogeRes phaphutceuvhitah| gnagdcopnablie érchRpBERPtomhe

sai d excipients are chosen, according to 10 the
pharnaceut|ta}nf%ﬁ?n%ﬁ@ﬁ¥m%nﬁe§ﬁrglu Beapfl/or palpebral

o sirgtion. (fom the vsugl ercplents koo to

- as antiperspirants.

According to the present invention, the
compounds of formula (I) are most particularly useful
for the treatment of irritable bowel syndrom (IBS);
fibromyalgia; neurcopathic pain; chronic fatigue
syndrome; migraine; atypic facial pain; Crohn's
disease; ulcerative colitis; constipation; diarrhoea;
gastro-oesophageal reflux; gastritis; pancreatitis;
major depression; anxiety such as generalized anxiety,
social, phobic and panic anxiety; compulsive obsessive
disordersg; tics; mania; bipolar disorders;
schizophrenia; schizoaffective disorders; personality
disorders; psychotic disorders; disorders associated
with attention deficit or hyperactivity; disorders
caused by the use of addictive substances; prostate
hypertrophy.

According to another of its aspects, the



In the pharmaceutical conpositions of the present
invention for oral, sublingual, subcutaneous, 15

i ntramuscul ar, intravenous, topical, |ocal
intratracheal, intranasal, transdermal or rectal

adm ni stration, the active R&%nciple of formula (1)
above, or the possible salt, solvate or hydrate
thereof, may be administered in unit adm nistration 20

for as a nixéure mﬁ%h st a darg har naceut i cal

ST Brin: Vel Sof Br L7550 5 RURANCBEPRGE For the
r S B G BHEELIEG Ol AEL IR BrPhaRbEE Pl
égﬂé%ﬁﬂ@e OtdtalfeBosted SyLabishs. ragkt or hard

capsu? s, powders, granules and oral solutions or

ﬁM%Qﬁﬂ§é@@§ic§Pbé&H§8§£ti8H§Cébntéﬂhréhré@h@éhiv&lgose
intraocul ar and i ntranasal adm nistration forns, forns

s fof @Ein &hst rahd ofolyohndahatbolingoPbCahe invention, or
transdermal, subcutaneous, intranuscul ar or
| Dt plavenatsut belal v shcaspoabl er saltr enkakof, a solvate
adm nistration forns and 5 i nplants. For topical
appl hydtdion, of hehe ospbdndsmpaundy dang &bstheti heeati one
may be used in creans, gels, ointnents or |otions. By
Vel vhaesahpral 1y antepbdnlai exeidpientform of a
conpound according_to the invention in the formof 10
a tabl et majheoPpEdsex¢heledtfodrfgchefpBreffsording to

10 ggggggﬁgﬁggggagigglt?oiﬁeaggvs £'30,32:3 THq MR to
administration, from the usual excipients known to
thosge skilled in the art.

In the pharmaceutical compogitions of the
present invention for oral, sublingual, subcutaneous,

15 intramuscular, intravenous, topical, local,
intratracheal, intranasal, transdermal or rectal
administration, the active principle of formula (I)
above, or the possible salt, =solvate or hydrate
thefeof, may be administered in unit administration

20 form, as a mixture with standard pharmaceutical
excipients, to animals and to human beings for the
prophylaxis or treatment of the above disorders or
diseases.

The appropriate unit administration forms

25 include oral forms such as tablets, soft or hard gel
capsules, powders, granules and oral solutions or

suspensions, sublingual, buccal, intratracheal,
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Sodi um croscarnell ose 6.0 ng Corn starch 15.0 ng

Hydr oxypr opyl net hyl cel | ul ose 2.25 ng Magnesi um
stearate 3.0 ng Via the oral route, the dose of active
princi ple adm ni stered per day nmay reach 0.01 to 100
my/ kg, in one or nore dosage qigit akes, preferably 0.02
to 50 ng/kg. 15 There may be particul ar cases in which
hi gher or | ower doses are appropriate; such doses do

n@ﬁtrgseangrf £AR Hﬂﬁréﬁgeﬁ %dmﬁltse SRY LAN £ AGEOT $llthe

to the usual practice, osage t I's appropriate

fobr gaminpPati-gntohspyetgahahaedohy Egﬁlégqtoﬁransdermal
according to 20 the mbde of adninistration and the

Wei gbtit 8H8oi8S PRABtamAk clilg rSaird i pat-bedhouk20

According to another of its aspects, the present

| adebhiebratsonr ebaines trecaalebladnfierratrieat femnsobnd

t he pat hol ogi es nmenti oned above, which conprises the
atmphastsat Fon topacpat epplliochtdnnb ehkecbipeuddse of

a conmpound according to the invention, or a

pharpudengi tal theato¥pnabbe salt bet heedofinorrkpdeat gsls,
or solvates thereof. 121 What is clained is: 1. A
c%h%%@ﬁﬂtéopreéﬁbhéﬂﬁg to formula (1): (1) Q/CH2\C/C

By way of example, a unit administration form

of a compound according to the invention in the form of

a tablet may comprise the following components:

Compound according to the invention : 50.0 mg
Mannitol : 223.75 mg
Sodium croscarmellose : 6.0 mg
Corn starch : 15.0 mg
Hydroxypropylmethylcellulose : 2.25 mg
Magnesium stearate | : 3.0 mg

Via the oral route, the dose of active
principle administered per day may reach 0.01 to
100 mg/kg, in one or more dosage intakes, preferably
0.02 to 50 mg/kg.

There may be particular cases in which higher
or lower doses are appropriate; such doses do not
depart from the scope of the invention. According to
the usual practice, the dosage that is appropriate for
each patient is determined by the doctor according to
the mode of administration and the weight and response

of the said patient.



R2 - NCH2-CH2- i ,NR3 CH2 Ar in which: Ar
represents a phenyl nono- or di-substituted with a
hal o- gen atom R, represents a phenyl that is
un-substituted or substituted once or twice with one
or two substituents indepenizantly chosen froma
hal ogen atom a (O -C4)alkyl™and a (C, -C4)al koxy; R2
represents: a pyridyl; a phenyl that is
un-substitqﬂegog§.§ub§titutgﬁ oncg or tw ce mﬁtghone
ortwo subst{TURRTE P naRpaRaehEry Endt®s8RPFFERY a-1

a [C - a 1- k , a
D?#? uo?o%@?%? lé&%ﬁgé%n%g%gf??fF§;§Cé%ﬁ%§§o§§¥group

g#’@&@ﬁ{énﬁ hat ife Uﬁa§ya%{;}g%eﬂee£iéﬁeat ggabsd gnithe

e- nyl once or twmce w one or two substitfuents

i(}f&ﬁ;ﬁr?@@@%éh&ﬁ?ﬁf@tfré@%ﬁ Pal QUgRtakAm o2 L&l-C4)

al kyl, a (C, -C4)al koxy, a trifluoromethyl group and a

te f a0l aeedHoX Yo 8 QUBOmBEdnd RacaBYdahgotbepresent . a
heterocyclic radical chosen from azetidine, pyrroli-

di mreenipl qer i o n®, pharphotiunecal bi;oapepgbekbhe eriper -

thereof or hydrates or solvates thereof.



hydr oazepi ne when R represents a cyano or a grou
CONRL1R12; R represents a group chgsen fromg (1)IO a
hydrogen atom (2) (Cl-C4) alkyl; (3) (Cl-C4)
al kyl carbonyl ; (4) cyan; (& -(CH2)1-OH, (6) .
-(CH2)g- O (C1-A)al kyl; (7)) -(CH2)g-OCO R4; (8)
-(CH2) g-O- CO-NH4C, -C4) al kyl ;  (9) -NR5R6; (10)
-(CH2) g NR COR8; (11) -(CH2)g NR7COOR9; (12) -(C2)q
NR7SO2R1o0; (13) -(CH2)g NR7CONRL1R12; (14)
- CH2NR13R14; (15) -CH2--CH2NR13R14; (16) -COON, (17)
i%(g&ém%:o%lk%/lc;'cg)wl)k-CO\IRﬂRlz; (19) - CH2- COOH;
- - < . < al kyl ; 21) -CH2- CONR11 R12;
(22) WWhatisoetadmed 18 23) - NR, cgco)Rle; (24) '

- CONRY; WRE 4 RifouRdTorresponding to formula (I):

‘ M
© _CHy_ 0 -
0/ \C/
=~ N—CH,—CH (IZ '.11 R
LT LR N
Rs _ | ey
Ar
in which:
Ar represents a phenyl mono- or di-substituted with a halo-
gen atom;

R, represents a pheny] that is un-substituted or substituted
once or twice with one or two substituents indepen-
dently chosen from a halogen atom, 2 (C,-C,)alkyl and
a (C,-C,)alkoxy;

R, represents:

a pyridyl;

a phenyl that is un-substituted or substituted once or
twice with one or two substituents independently cho- .

sen from a halogen atom, a (C,-C,)alkyl, a (C,-C,)

alkoxy, a trifluoromethyl group and a trifluo-

romethoxy group; |

a benzyl that is un-substituted or substituted on the phe-
nyl once or twice with one or two substituents inde-
pendently chosen from a halogen atom, a (C,-Cy)
alkyl, a (C,-C,)alkoxy, a trifluoromethyl group and a
trifluoromethoxy group; |



(25) s Rw S NRzoRzG or (26) -N4O~ NHz; gisO, lor?2;
R4 represents a (Cl-C4)al kyl; a (C3-C7)cycl oal kyl that
is un-substituted or substituted with one or nore

met hyl groups; a phenyl, on2a pyridyl; R5 and R6 each
i ndependently represent a hydrogen atom or a
(Cl-4)alkyl; R6 may al so represent a (C3-C7)cy-

cl oal kyl methyl, a benzyl or a phenyl; or R5 and R6,
together with the nitrogen atomto which they are
attached, constitute a heterocycle chosen from
azetidine, pyrrolidine, piperidine, norpholine

th| om)r phoI ine, perhydroazepi ne or piperazine that is

i@&@ﬁr@femsubst ituted in position 4 with a
(C.2L R7 re nt s dr ogeny.at om or ;
(Ca. CligeradialoeBAsen Sl avaailibeo Bytaol-

g glac&m 31 gn@imenm(}qﬂlolnﬁ@n&ilonﬁ) ipwlme or idyl;
o oo O A e TR, Mot VR 5 B, .
‘a thienONRpRfgl yl; an inidazolyl; or R73and E o
LS is 3 or 4;
rlgﬁ)?éﬁgéﬁegﬁg (%?h§F§§%%thenyl P or R7and RO
dyrehydepgenatonz, group - (CH2),r ; nis2or 3;
(2) (C,-C,) alkyl;
8; (C,-C,) alkylcarbonyl;
cyano;
(5) —(CH, ) —-—OH
R
2/q 49
g; —(N%J%—O—CO—NH—(CI- aJalkyl;
—INRsRg;
(10) —(CH,),—NR,CORy;
(11) —CH,),—NR,COOR;
(12) —(CH,),—NR;SO,R;
e o
2INR 34
(16) —COOH;
o s
1188 2;
(19)—CH,—COOH;
(20) —CH,—CO0—(C,-C,)alkyl;
(21) —CH,—CONR R ,,;
-0, T
—INK, 163
(24) —CONR,—NR ;R j;




124 R10 represents a (Cl1-C4) alkyl or an amno that is
free or substituted with one or two (Cl-C4)al kyls; a
phenyl that is un-substituted or substituted one or
nore tines with a substitueps chosen from a hal ogen
atom a (Cl1-C4) alkyl, a trifluoromethyl, a hydroxyl,
a (Cl-&A4)al koxy, a carboxyl, a (Cl-4)al koxycar bonyl,
a (Cl-4)al kyl car- bonyl oxy, a cyano, a nitro, an
amino that is free or substituted with one or two
(Cl-A)alkyls, the said sub- stituents being identical
or different; R11 and R12 each i ndependently represent
429ydrogen or a (Cl-C4) alkyl; R12 may al so represent
a (C3-C7)cY- cloalkyl, a (C3-C7)cycl oal kyl methyl, a
hydroxyl, a (O - C4) y, a benzyl or a phenyl; or

R11 and R12, togeth th the nitrogen atomto which
[tute a heterocycl e chosen
I ne,

they are attached,
from azetidi neg &Qerbglne nmor phol i ne

L%@onorpholine and per%y droazeplne or R7 and R12
t

et her represent a group -(CH2), ; ms2or3; R13
and R14 each i ndepepdently represent a hydrogen at om
or a (Cl-C4)al kyl; 4 may al so represent a (C3-C7)
cycl oal kyl net hyl or nzyl; R15 represents a

hydrogen atom a (Cl ) al kyl; a fornyl; a

(c1- CA)aIkyIcarbonyy GSrepresents a (Cl-&4) al koxy;
R17 and R13 each i ndege %ﬁ{(epresent a hydrogen
atom or a (Cl-C4)al kyN ;

qis 0, 1 or 2;

R, represents a (C,-C,)alkyl; a (C,-C,)cycloalkyl that is
un-substituted or substituted with one or more methy!
groups; a phenyl, or a pyridyl;

R and R, each independently represent a hydrogen atom
or a (C -C,)alkyl; R may also represent a (C,-C,)cy-
cloalkylmethyl, a benzyl or a phenyl; or R and R,
together with the nitrogen atom to which they are
attached, constitute a heterocycle chosen from azetidine,
pyrrolidine, piperidine, morpholine thiomorpholine,
perhydroazepine or piperazine that is un-substituted or
substituted in position 4 with a (C,-C,)alkyl;

R, represents a hydrogen atom or a (C,-C,)alkyl;

Ry represents a hydrogen atom; a (C,-C,)alkyl; a vinyl; a
phenyl; a benzyl; a pyridyl; or a (C,-C,)cycloalkyl that
is un-substituted or substituted with one or more methyl
groups; a furyl; a thienyl; a pyrrolyl; an imidazolyl;

or R; and Ry together represent a group —(CH,),—;

pis3or4;

R, represents a (C,-C,) alkyl or a phenyl; >

or R; and R, together represent a group —(CH,), —;

nis2or3;



or alternatively R17 and R18, together with the
nitrogen atomto which they are attached, constitute
a heterocycle chosen from pyrrolidine, piperidine and
nmor phol i ne; R19 represents ajfaydrogen atomor a
(C1-C4)al kyl; R20 and R21 each i ndependently represent
a hydrogen atom or a (Cl-C4) alkyl; R21 may al so
represent a fornmyl or a (C 1-C4)al kyl carbonyl; 125 in
the formof its' acid-addition salt or hydrate or a

sol vate_ of said conpq conmpound of formula
(1) as Ragitepaesentsca &&;rﬁﬁa or amamno tataseiree or

a phenyl gubgﬁh%dtwmﬁoﬂem twdlggogenzﬁ’ﬂlkgﬂﬁ a phenyl that

represents a

1S,U
subst i t ut EuL M&Iﬂlt‘?&@é”\mﬁﬁu n%&lsrmar@ﬂmeawﬂha
r epr esent gubsetupmit éhbseﬁ ﬁltfﬂ?ﬁy'a b bﬁ atom,

(EP} %bihgéﬁf délnol{(r,g( )alk am%&mg%) 1%3}1%
al ogen acarboxy OX¥C a akylcar-
Lo BB Léﬁ?@ﬁﬂe{%?ﬁ@%@z SR LR or
from az eSﬂbﬂﬂ egywith one o¢ N{ﬂ walkyls rtthsJaldsub-
tsgln?s mg%ﬁ#%%ﬁ%&??r epr esen smgegr ou rsﬁggen
from aR'i) anddRy) each mdependently represent a hydrogen or a
(C,-C,) alkyl; R, may also represent a (C,-C,)cy-
cloalkyl, a (C;-C,)cycloalkylmethyl, a hydroxyl, a (C,-
C,)alkoxy, abenzyl or aphenyl;orR,, andR ., together
with the nitrogen atom to which they are attached, con-
stitute a heterocycle chosen from azetidine, pyrrolidine,
piperidine, morpholine thiomorpholine and perhy-
droazepine;
or R, and R, together represent a group —(CH,),—;
mis2or3;
R,;and R, eachindependently represent a hydrogen atom
or a (C,-C,)alkyl; R, may also represent a (C,-C,)
cycloalkylmethyl or a benzyl;
R, s represents a hydrogen atom; a (C,-C,)alkyl; a formyl;
a (C,-C,alkylcarbonyl;
R, ¢ represents a (C,-C,)alkoxy;
R,;andR g eachindependently represent a hydrogen atom
ora (C,-C,)alkyl;
or alternatively R, and R, together with the nitrogen
atom to which they are attached, constitute a heterocycle
chosen from pyrrolidine, piperidine and morpholine;
R, represents a hydrogen atom or a (C,-C,)alkyl;
R;0 and R,, eachindependently represent a hydrogen atom

ora (C,-C,) alkyl; R,, may also represent a formyl ora

(C,-C,)alkylcarbonyl;



(10) -(CH2)g NR7CORs in which qis 0; (11) -(CH2)q
NR, OOOR9 in which g is 0; (18) --JCONR11R12; R7, R8,
R9, Rl11 and R12 being as defined fora conmpound of
formula (1) in claim1l; alsojgsn in the formof .its'
acid-addition salt, or a hydrate or a solvate of said
conpound. 3. The conpound of fornmula (lI) as recited in
claim1, wherein: Ar represents a 3, 4-dichl orophenyl
or a 3,4-difluorophe- nyl; 126 Rl represents a phenyl,
a 4-chl orophenyl, a 4-fluorophenyl or a

3, 4-difluorophenyl; R2 represents: a 2-pyridyl; a
pheny! indhé-formodptsé agid-additionsalo o é))&ﬂvl'ﬁt%\ol argqlyate

rophenyl , 3 44-di £l ygrpphenyl, a 3-net hyl phenyl, a
3, 4-di rretc@ﬁ)‘ﬁe p Dii-)'ma\t hoxyphenyl, a 3-(trifluo-

r omet hy2.) Phesompaud of iformulandl fasl jecited in do elaim 1,
4-(tr'$l1l_: onet hoxy) phenyl ; R2 nay al so represent a
1- pi B{—fz ‘when R3 represents a - CONH2 grOUﬁ) or a

- CON( CH8} Pepresents Rphienyladiesubstituged wpithiwbalogematom;
a hydr T Irépi'el\lsen a ﬁhénl\)lzl'tll\llat % fn-stibstituted or substituted
once or twice with a halogen atom;
R, represents:

a pyridyl;

a phenyl that is un-substituted or substituted once or
twice with one or two substituents independently cho-
sen from a halogen atom, a (C,-Cpalkyl, a (C,-C,)
alkoxy, a trifluoromethyl group and a trifluo-
romethoxy group,

R, may also represent a heterocyclic radical chosen from
azetidine, pyrrolidine, piperidine, morpholine, thio-
morpholine and perhydroazetidine when R, repre-
sents a gronp —CONR R 55

R, represents a group chosen from:

(5) —(CH,),—OH in which q is 0;

(10) —(CH,),—NR;CORg in which q is 0;

(11) —(CH,),—NR,COOR, in which q is 0;

(18) —CONR R 3;

R,, Rg, Ry, R, and R, , being as defined for a compound of
formula (I) in claim 1; also in

in the form of its’ acid-addition salt, or a hydrate or a
solvate of said compound.

3. The compound of formula (I) as recited in claim 1,
wherein:
Ar represents a 3,4-dichloropheny! or a 3,4-difluorophe-
nyl; |




0 O -CONH2; -CO-N O; -CON(CH3)2; DPP-1V exists as
both a nenbrane-spanning formpresent in cells

t hroughout the body and a soluble circulating form
Both fornms of DPP-1V have iggntical enzymatic.
activity (9) and cleave a w de range of bioactive
peptides in vitro, including hornones, neuropeptides,
and chenokines (12). One poten 127 tial regulatory
role of DPP-1V is the inactivation of GHRH through

cl vaeofthe ctiwve
N- (Ry FEREFIGIS A ah%naéd AaBlomphidnyh adsicrophenyilie,
|n t her AR méjﬂu@ﬁ) addltl on salts, or a hydrate
(‘ﬁ sol Vate of sdid conpound 4. The conpound as
b _

depresantai m 1, - sel ected fromthe group
t
an?é zﬁggﬁyclrophenyl) 6- [2 [4-hydroxy-4-[3-(trifluo-
ronet & ypharydnyl 4-chlpr®phedyl leBhfiibrdphoryl adrflne-

117 SR dit o SMybpRBRY 213 sﬁhxﬁ(ppnyl a

phol i n- 34/—Id]1m h 1 henmbaﬂ—methnm eyyl, a-B{trifinode,

i Lﬁ{@g@ﬁ(@% 8 Hypripitpbeny or o

pholln phenyl) 4- pi peridyl]ac-

22 EE@%‘IEQ Jﬁfﬁ%ﬁﬁ&?W‘&h&% ffpfesents

phoI i n-2-y(C Z]gpmxpaona bbyIgroumi peri dyl |

am.de xt r or ot at

elgs [rgp{eosep ﬁlWR)EﬁQ%?p)Sﬁg@%xo- 4- |[ohenyl nor -
a hydroxyl;

——NHCOCH5; N ; —N
0 O
—N I; —N >;
>_o >_o
0 0
- —CONH;; —CO—N 0; ——CON(CHs)y;

DPP-IV exists as both a membrane-spanning form present in
cells throughout the body and a soluble circulating form. Both
forms of DPP-IV have identical enzymatic activity (9) and
cleave a wide range of bioactive peptides in vitro, including
hormones, neuropeptides, and chemokines (12). One poten-



phol i n-2-yl]ethyl]-4-(4-nethyl phenyl)-4-piperidyljac-

etam de, dextrorotatory isomer; N[

-[2-[2-(3, 4-di chl or ophenyl ) - 5- oxo- 4- phenyl nor -

phol i n-2-yl]ethyl]-4-(4-met hggyphenyl ) - 4- pi peri.dyl ]

acetam de, dextrorotatory isoner; -N[I

-[2-[ 2- (3, 4-di chl or ophenyl ) - 5- oxo- 4- phenyl nor -

pholin-2-ylJethyl]-4-[4-(trifluoronethoxy)-phenyl]-4-

pi peridyl ] acetam de, dextrorotatory isomer;

- 6- (3, 4-di chl or ophenyl )-6-[ 2-[ 4- (3 fl uoro- phenyl) 4- (2
oxopyrrolidin-1_ -yl) yllethyl]-

|-oh Ghahtegwatoryisala bESVRPLIY s the inactivation of GFHRH
o gg)ﬁ 'él%!a% h@ﬂﬂléa%th% Edrrﬁ3G}H{HUL®4}1WH”}"tb)'
p&maa Iy, shaytened jnasjive: formsr GHREGAfe.
fbﬁrﬁ@fq'ts am@ gggﬁlg!}g;lblltglf g?faehyﬂiat@d)ﬂa
'dylé‘ﬂjaﬁﬁirs 9‘1{1 4- phen)el)/rmr phol i n- 3- one, |
Jﬁi@fﬁﬁ?hs SeRusshin gaim, L shestorl rogn e
2 Y11 5 L4t RN PRETY Ay o) RS et 07
_60§ g 4rathe yﬁl)p nyﬂ -1 -pigieridyljethylphenydnyoipho- 2
‘yI) gy;}hper Vi &tﬁoﬂmhoghgr%ﬂl%r phol i n- 3- one,
dext rorhi-pl 402y{2 Qr4=-rd1c1ﬂoro henyl)-5- oxo 4-pheny Imor-

e ipﬁOE arolﬂ’eﬁﬂl)‘{/ P}lL?PYE ‘Lblp Hy’lﬁaﬁsfafme“ (2
- 4- phengtxtrovotatory ns@mere, dextrorotatory isormer;
0 4NO| f r[ f%geﬁ[] )chh](sor[o%)h[eélllyﬁ)-g-logcgrg- %]gﬂ]y )014- (2

pho]m- -yl]ethyl]-4-(3-fluorophenyl)-4-piperidyl]ac-
etamide, dextrorotatory isomer,
—N-{1-[2-[2-(3,4-dichlorophenyl)-5-0x0-4-phenylmor-
pholin-2-yljethyl]-4-(3,4-difluorophenyl)-4-piperidy!]
acetamide, dextrorotatory isomer;
—N-[1-[2-[2-(3,4-dichlorophenyl)-5-oxo-4-phenylmor-
pholin-2-yl]ethyl]-4-(4-methylphenyl)- 4-p1per1dy1]ac-
etamide, dextrorotatory isomer;
—N-[1-[2-[2-(3,4-dichlorophenyl)-5-0x0-4-phenylmor-
pholin-2-yl]ethyl]-4-(4-methoxyphenyl)-4-piperidyl]
acetamide, dextrorotatory isomer;
—N-[1-]2-[2-(3,4-dichlorophenyl)-5-0x0-4-phenylmor-
pholin-2-yl]ethyl]-4-[4-(triffuvoromethoxy)-phenyl]-4-
piperidyljacetamide, dextrorotatory isomer;
-6-(3,4-dichlorophenyl)-6-[2-[4-(3-fluoro-phenyl)-4-(2-
oxopyrrolidin-1-yl)-1-piperidyl]ethyl]-4-phenylmor-
pholin-3-one, dextrorotatory isomer;
-6-(3,4-dichlorophenyl)-6-[2-[4-(3,4-di-fluorophenyl)-4-
(2-oxopyrrolidin-1-yl)-1-piperidyl]-ethyl]-4-phenyl-



0xo0- 1, 3-oxazol i di n-3-yl)-1-pi peridyl]-ethyl]-4-phenyl -
nnrphol|n 3-one, dextrorotatory isoner;

-6- (3, 4-di chl orophenyl )-6-[2-[4-(3, 4-di net hyl - phenyl) -
4- 128 ,
(2-oxo-1, 3-oxazol idin-3-yl)-1-piperidyl]-ethyl]-4-phe-
nyl nor phol i n- 3-one, dextrorotatory isomer; -3-]
1-[2-[2- (3, 4-di chl or ophenyl) - 5- oxo- 4- phenylnnrpho

e AP0 b, o e = |

1- [ 26-03 dedichiorophen Sb 6y]2-{4-Ghonethyi 2-

eh
} zz?na%ééﬁf@r#aid:ﬁ T e
1- [ 2- [phoBn43 g dextporotatorypisomer; phenyl nor pho-
L gxg;s{m%%y AP nménﬂlﬁshsﬂes ihi
60 (3, 20| eyl (ot plaenyl ) bk hripiperidiy 2eanso-
nyl) - ggﬁﬁ; le]ethyl] 4- phenyl nor phol i n-
et (?a%dsﬁmloofmpﬁeayi}:ﬁgf%m G-onethylphenyet(8ol i n
(-j P y'dﬁé tolidifh- 5' LP—%ﬁpéh@fy‘l]etﬁ?ﬂ]Q@lXﬁHbﬁ?lmor-
extr
46 E.%%];a]llg%ﬂ F?r@a[@);lﬁ-@%eﬂr di - f!éﬂl:or ophenyl ) -
4- (&-0Xd-dichlorapheng] P63 ﬂ*d%b 1)-4-(2-
,eggﬁﬂe]r &}%gzo -3-){%ﬁ 'II-Lplpe%Eyl] et yl 4%3?1(0
1h£)|2I [Rotp h@hgllﬁBL(olne odemordtdiopy @s?xéi@l?englcgog
gext ﬁoiﬁf‘a@@d@hf}sﬁh QII[Z f4 LR Ilhen H]'&'
1- [ 2- (x4, 3-okapdlad ap3ewi)-1 - pr;mmiﬁ]%tthljol]mphenyl-
morpholin-3-one, dextrorotatory isomer;
-6-(3,4-dichlorophenyl)-6-[2-[4-(3,4-dimethyl-phenyl)-4-
(2-0x0-1,3-0xazolidin-3-yl)-1-piperidyi]-ethyl]-4-phe-
nylmorpholin-3-one, dextrorotatory isomer;
-3-[1-[2-{2-(3,4-dichlorophenyl)-5-0x0-4-phenylmorpho-
lin-2-yl]ethyl]-4-phenyl-4-piperidyl]- 1 ,3-0xazinan-2-
one, dextrorotatory isomer,
-3-[1-]2-[2-(3,4-dichlorophenyl)- 5-oxo-4-phenylmorpho-
lin-2-yl]ethyl]-4-(4-fluorophenyl)-4-piperidyl]-1,3-ox-
azinan-2-one, dextrorotatory isomer;
-3-{1-[2-{2-(3,4-dichlorophenyl)-5- oxo-4—phenylmorpho-
lin-2-yl]ethyl]-4-(3,4-difluorophenyl)-4-piperidyl]-1,
3-oxazinan-2-one, dextrorotatory isomer;
-6-(3,4-dichlorophenyl)-6-[2-[4-(morpholin-4-ylcarbo-
nyl)-4-phenyl- 1-p1per1dyl]ethyl]-4-pheny]monpholm-
3-one, dextrorotatory isomer; |
-1'-[2-[2-(3,4-dichlorophenyl)-5-oxo- 4-pheny]morpholm- |
2-yl]ethyl}-1,4'-bipiperidin-4'-carboxamide, dextroro-
tatory isomer,
-0-(3,4-dichlorophenyl)-6-[2-[4-(3,4-di-fluorophenyl)-4-
(2-0x0-1.3-0xazolidin-3-v1)-1-piperidyl]ethyl]-4-phe-



pholin-2-yl]ethyl]-4-[4-(trifluoronethyl)-phenyl]-4-p
- peridyl]acetam de, dextrorotatory isoner;
-1'-[2-[2-(3, 4-di fl uorophenyl ) -5-o0xo- 4- phenyl nor phol i n
- 2-yl]ethyl] -1,4'-bipiperigpne-4'-carboxam de,
dextroro- tatory isoner; -N[ 1-[2-

[ 2- (3, 4-di chl orophenyl ) - 5- oxo- 4- phenyl nor -
pholin-2-yl]ethyl]-4-[3-(trifluoronethyl)-phenyl]-4-p
- peridyl]acetam de, dextrorotatory isoner;

- 6- (3, 4-di chl orophenyl ) - 6- [ 2- (4- hydr oxy- 4- pyrldin-2-yl
- 1l-pip lmﬂnpheﬁhvB}eﬁepdem‘mcmb@yImoﬁterne

AR a2 2 & SRSty e ror 4 plhemyAior-
5- oxormphplial-Dy Heshy s 4sphersylpA qpigerityl] nmsetauitieg-

t d
: am aﬁ?‘UP 1sg eﬁ[4 (4-chl orophenyl ) - 4- (2- oxo-
1, 3 e*h»k [ll-[dag32 4)d11: rophelyyl) <3 ond-46phénylmiorh! o-

r°phe”iﬁbb%9 ﬂsﬂaﬁﬂﬂﬂ s (tzifluorpmetiy): phemyl] 4+pis

oxonor penidyl Wnyhﬁbnﬂﬂﬁ bi pi peri

RER Y, iﬂbﬁé E@a@%g&%{w)é prerfahyimaptolin

5t oxonﬂr)ﬁﬂ@ﬂ‘nyﬂ-]z S iapipendmerdiearbaxpnyude
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S ARl P

amide, rotatory isomer;
-6-(3,4-dichlorophenyl)-6-[2-(4-hydroxy-4-pyridin-2-yl-
l-plpendyl)ethyl] -4-phenylmorpholin-3-one, dextroro- |
tatory isomer;
—N-[1-[2-{4-(4-chlorophenyl)-2-(3,4-dichloro-phenyl)-
S-oxomorpholin-2-yljethyl]- 4-pheny1 -4-piperidyljac-
~ etamide;
-4-(4-chlorophenyl)-6-[2-{4-(4-chlorophenyl)-4-(2-0xo0-
1,3-oxazolidin-3-yl)- 1-piperidyl]ethyl]-6-(3,4-dichlo-
rophenyl)morpholin-3-one;
-1'-[2-[4-(4-chlorophenyl)-2-(3,4-dichloro-phenyl)-5-
oxomorpholin-2-yljethyl]-N,N-dimethyl-1,4"-bipiperi-
dine-4'-carboxamide;
—N-[1-[2-[2-(3,4-dichlorophenyl)-4-(4-fluoro-phenyl)-
5-oxomorpholin-2-yl]ethyl]-4-phenyl-4-piperidyl]ac-
etamide;
—N-{1-[2-[2-(3,4-dichloropheny])-4-(4-fluoro-phenyl)-
S-oxomorpholin-2-yl]ethyl]-4-(3,4-difluoro-phenyl)-4-
piperidyl]acetamide;



oxonor phol i n-2-yl]ethyl]-N, Ndinethyl-1,4"-Dbipiperi-

di ne-4' - carboxam de; -N- |

1-[2-[2- (3, 4-di chl orophenyl )-4-(3, 4-di -fl uorophe-

nyl ) - 5- oxonor phol i n- 2-yl ] et hyid - 4- phenyl - 4- pi p-.
eridyl]acetamde; in the formof its' acid-addition
salt or hydrate or a solvate of said conpound. 5. The
conmpound as recited in claiml selected fromthe

group conprising: -N-[

1-[2-[2- (3, 4-di chl or ophenyl ) - 5- oxo- 4- phenyl nor -
phol i n-2-yl ] et hyl]

dext Pet A 34 9-dicbleropaeny hoér Fiororbenydyr s
o0 g YRy NS 3 peri-

conpodime-of -darboxamide;) as reci ted | n cI aim1l wherein
the conpound of fornula I1 [l HCCH

L — N4kl [ 2-(Eod- d‘Ch*ﬂmﬁhﬁWB ‘hﬂ(3d‘@1‘dlnﬂuormphe-al m
R anBYEE SRS REL SRy -4 Ah8R 4 by " 30 "

in the ?ﬁﬁqgngﬂgan acid in a solvent, and the
i nternmedi'a

in the form of its’ acid-addition salt or hydrate or a solvate of
said compound.

5. The compound as recited in claim 1 selected from the
group comprising;:
—N-{1-[2-[2-(3,4-dichlorophenyl)-5-oxo0-4-phenylmor- -
pholin-2-yl]ethyl]-4-(3-flucrophenyl)-piperid-4-yl]ac-
etamide, dextrorotatory isomer; in the form of its” acid-
addition salt or hydrate or a solvate of said compound.

6. A process for the preparation of a compound of formula
(I) as recited in claim 1 wherein the compound of formula 11:

(I
0O
ﬁ O/Y
H_C_CH"Q#\/N—‘R]
Ar

and Ar and R, are as defined in claim 1, is reacted with a
compound of formula I1I in which R, and R, are as defined in
claim 1:



amniumsalt forned thereby is then reduced using a
reducing agent. 7. A process for preparing a conpound
of formula (1) as recited in claiml wherein a
conpound of formula IV: (1V) 130 Y-S02 O CH2-CH2 N-R1
Ar in which Ar and Rl are as defined for a conpound
of formula (I) in claiml, and Y represents a nethyl,
phenyl, tolyl or trifluoronethyl group, is reacted
with a conmpound of for- nula: (Il1l) R2ZNH R3in
which R2 and R3 are as defined for a conpound of .
formula (1) in claimi1. 8 A pharnmaceutical (1)
conposi tion conprising ound of fornula (1)
according to clai nRg a pharmaceutically

acceptabl e salt, hydrag®e or a Nl vate thereof in
conbination wth @7l east o phar maceutically
accept abl e exci pi enf.

o

in the presence of an acid in a solvent, and the. intermedi'ate
aminium salt formed thereby is then reduced using a reducing
agent. :

7.A process for preparing a compound of formula (1) as
recited in claim 1 wherein a compound of formula A%

(1V)

Y'—'SOZ—""O"""CHz_Cl{z N""'R]
Ar

in which Ar and R, are as defined for a compound of formula .
(I) in claim 1, and Y represents a methyl, phenyl, tolyl or
trifluoromethy! group, is reacted with a compound of for-
mula: a

R;

Ry

in which R, and R, are as defined for a compound of formula
(I) in claim 1. _

8. A pharmaceutical composition comprising a compound
of formula (I) according to claim 5, or a pharmaceutically
acceptable salt, hydrate or a solvate thereof in combination
with at least one pharmaceutically acceptable excipient.



