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pi peridinyl)-4-substituted piperazine derivatives having tachykinin
antagonlsthggg&hyggy in particul ar substance P antagoni st pPCI/EP96/04660
activity, their preparation; it further relates to conpositions
conprising them as well as their use as a nedicine. 10

_Substance P is a naturally occurring neuropeptide of the tachykinin famly.
There are anpl e studi es showi ng that substance P and ot her
tachykinins are involved in a variety of bi ol ogi cal actions, and
therefore, play an essential role in various disorders oIi et al.,
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invention concemns nonpeptide tachykinin antagonists, in particular nonpeptide
20  substance-P antagonists, which in general are metabolically more stable, and hence, may
be more appropriate as pharmaceutically active substances.
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Several nonpeptide tachykinin antagonists are disclosed in the art. For instance,
EP-0,532,456-A, published on March 17, 1993 by Ciba-Geigy Corp., discloses

25  1-acylpiperidine compounds, in particular 2-arylalkyl-1-arylcarbonyl-4-piperidinamine
derivatives, and their use as substance-P antagonists. EP-0,655,442-A, published on
May 31, 1995 by Fujisawa Pharmaceutical Co. Ltd., discloses piperazine derivatives
having tachykinin antagonistic activity.

30  The present compounds differ therefrom in that they invariably contain a 4-substituted-
{piperazine or homopiperazine)-moiety in the 4-position of a piperidine- or
homopiperidine group or in the 3-position of a pyrrolidine group, and by their favourable
farmacological properties.
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optionally substituted with hydroxy, C; -salkyloxy, oxo or a ketalized oxo
substituent of formula -O-CH,-CH2-0O- or -O-CH>-CH3-CH,-0-;

R2 is Ar2, Ar2C; galkyl, Het! or Het!C) galkyl;

R3 is hydrogen or C)_galky};

L is hydrogen; Ar3; Ci-¢alkyl; Cy.galkyl substituted with 1 or 2 substituents
selected from hydroxy, C;galkyloxy, Ar3, Ar3Cy galkyloxy and Her2;
C3-6alkenyl; Ar3C3 galkenyt; di(Ar3)C3 galkeny! or a radical of formula
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eachr is0, 1,2, 30r4;
each Y! independently is a covalent bond, -O- or NR3;
Y2 is a covalent bond, C}_4alkanediy} or -Ci4alkyINR3-;
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0 . 20 wherein each q independently is 2, 3 or 4, each

|s 0 1, 2, 3 or 4 each Y[err] independently [s a covalent
bond—OOor NR[€rT[, Y[ err] is a coval ent bond,
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each - A=B- ipdppeqngently is a bivalent radical of fornula PCHERIS04660 N=CH-
or - CH=N-; each Rl err]
i ndependently is hydrogen, Cerr]alkyl, Ar[err] or Arferr]{err]alkyl;

. Rerr] is hydrogen, Cerr]alkyl or #A[err]; 5 R err]

is CJerr]alkyl, Ar[ferr], Ar[err] C[err]al kyl , d| (Arferr])derr]al kyl,
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st
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2,3 4-rihydroquinolinyl; pyrrolidinyl or furanyl;
each R8 independently is hydrogen, C).galkyl, C3.7cycloalky! or a radical of

formula -0,

formula
15 -Alk-R11 (b-1) or
-Alk-Z-R12 (b-2);

wherein Alk is Cj.galkanediyl;
Z  is a bivalent radical of formula -O-, -$- or -NR3-;
R}! is phenyl; phenyl substituted with 1 or 2 substituents selected from
20 halo, Cj.galkyl or Cj.galkyloxy; furanyl; furanyl substituted with
1 or 2 substituents selected from Cj.galkyl or hydroxyCj galkyl;
thienyl; thienyl substituted with I or 2 substituents selected from
halo or Cj.galkyl; oxazolyl; oxazolyl substituted with 1 or 2
C).6alkyl substituents; thiazolyl; thiazolyl substituted with 1 or 2
25 C1.ealkyl substituents; pyridiny! or pyridinyl substituted with i or
2 Cy.galkyl substituents;
R12 is C) galkyl or C}.galkyl substituted with hydroxy, carboxyl or
Cj-salkyloxycarbonyl;
Arl s phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
30 sclected from halo, Cy4alkyl, haloCj4alkyl, cyano, aminocarbonyl,
Cj-aalkyloxy or haloCj.4alkyloxy;

Ar? is naphtalenyl; phenyl; phenyl substituted with 1, 2 or 3 substituents each
independently selected from hydroxy, halo, cyano, nitro, amino, mono- or
di(Cy4alkyl)amino, Cy.qalkyl, haloCj4alkyl, Cj4alkyloxy, haloC)_4alkyloxy,

35 carboxyl, C|.4alkylos{ycarbonyl, aminocarbony! and mono- or
di(C).4alkyl)aminocarbony};
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Rlerr] is phenyl; phenyl substituted with | or 2 substituents selected from
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radicals having from 2 to 4 carbon atoms such as, for example, ethyl, propyl, butyl,
1-methylethyl, 2-methylpropyl and the like; C;_4alkyl is meant to include Cs_4alkyl and
methyl; Cy.salkyl is meant to include C;.4alkyl and the higher homologues thereof having
5 carbon atoms such as, for example, pentyl, 2-methylbutyl and the like; Cy.galkyl is
25  meant to include Cj.salkyl and the higher homologues thereof having 6 carbon atoms
such as, for example, hexyl, 2-methylpentyl and the like; Cj4alkanediyl defines bivalent
straight and branched chain saturated hydrocarbon radicals having from 1 to 4 carbon
atoms such as, for example, methylene, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl,
and the like; Ci.galkanediyl is meant to include Cigalkanediyl and the higher
30 homologues thereof having form 5 to 6 carbon atoms such as, for example,
1,5-pentanediyl, 1,6-hexanediyl and the like; C3.galkenyl defines straight and branched
chain hydrocarbon radicals containing one double bond and having from 3 to 6 carbon
atoms such as, for example, 2-propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl,
3-methyl-2-butenyl, 3-hexenyl and the like; and the carbon of said C3_galkenyl connected
35  tothe nirogen atom of the piperazine or homopiperazine preferably is saturated.

As used in the foregoing definitions and hereinafter, haloC) salky! is defined as mono- or
polyhalosubstituted Cj4alkyl, in particular Cj.qalkyl substituted with 1 to 6 halogen



with 1 or where possible 2 substituents selected from{err]al kyl and
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- (err]alkyl is neant to include ([err]abkyl and met hyl ; ([ err]al kyl
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25
The term addition salt as used hereinabove also comprises the solvates which the
compounds of formula (I) as well as the salts thereof, are able 10 form. Such solvates
are for example hydrates, alcoholates and the like.

30  For isolation and purification purposes, it is also possible to use pharmaceutically
unaccepiable salts. Only the pharmaceutically acceptable, non-toxic salts are used
therapeutically and those salts are therefore preferred.

The term “stereochemically isomeric forms™ as used hereinbefore defines all the possible
35 isomeric as well as conformational forms which the compounds of formula (I) may
possess. Unless otherwise mentioned or indicated, the chemical designation of
compounds denotes the mixture, more in particular the racemic mixture, of all possibie
stereochemically and conformationally isomeric forms, said mixtures containing all
diastereomers, enantiomers and/or conformers of the basic molecular structure. More in



acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic,
succinic. maleic, 10 funaric, malic, tartaric, citric, nethanesulfonic,
~et hanesul foni ¢, benzenesul f oni c, p-t ol uenesul foni c, cyclamc,
salicylic, p-aminosalicylic, parnoic and the |ike acids. The
pharmaceutically acceptable addition salts as nmentioned herei nabove are
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subst i t uent s (@3 wherein Y b5i-}&- enia raljol oifosmtlaitaci) achereirR tia hypdrogep nieyesisei t her
the cis-20r idB&aScorRbidnding ddukdhitric 1erm A1 dolmpounds of fodktla @) MhédAKRNY
radical's may gvig Llfis Eo iy dist A thdidn2liooBing tiemedrRaunds of formul a

The N-oxide forms of the compounds of formula (I} are meant to comprise those
compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the

25  so-called N-oxide, particularly those N-oxides wherein one or more of the piperazine-
nitrogens are N-oxidized.

Whenever used hereinafter, the term “compounds of formula (1)" is meant to also include
their N-oxide forms, their pharmaceutically acceptable addition salts, and their
30 stereochemically isomeric forms.

A special group of compounds are those compounds of formula (I) wherein L is
hydrogen; Ci.galkyl; Cy-galkyl substituted with hydroxy; C3.galkenyl; Ar3; Ar3C;.galkyl;
di(Ar3)Cy.¢alkyl; Ar3C;.galkenyl; di(Ar3)C).galkenyl; or a radical of formula (a-1), (a-2),
35 (a-4)or (a-5) wherein
R7  is Ar3; Ar3Cygalkyl; di(Ar3)C).alkyl; Cj.galkyl; C3.7cycloalkyl; Cs.7cycloalkyl
substituted with Ar3; oxazolyl; oxazolyl substituted with halo or Cy.gatky}; thiazolyl;



(1) have at |l east two stereogenic centers; thus for conmpounds of which the
actual 5 stereochem cal configuration is known, the relative .
stereodesTtriprors R _and S* nmay be used in accordance with the
Chem cal Abstracts rules (Chem cal Substance Nane Sel ecti on Manual
(CA), 1982 Edition, Vol. I1l, Chapter 20). In those cases where the
conmpounds Oiofenemba (1) were separated into its racem c cCREI/ERA§0468€eni
trans isoners, or in those cases where the racemc cis or racemc
trans isonmers were separated into its 1§. pure enantioneric forns, the
_ stereochemcally isoneric formwhich was first isolated S
designated as "A'. and the seca s "B'. Al .stereochemcally isoneric
forns of i"ﬁé‘r’]@o‘ﬁ&?ﬂﬁ@s"v‘g‘ﬂﬂg’&( ﬁ'\?ﬁ{k’(l‘l ’)’"%6&?18 ng?ffr}}ygs‘ibaf?/‘f'ﬁ“i}”'[[ﬁi xt ur es
t her eof are i nt eAdesalkyheAr3Cy-salkyl enttsloapalidinyhorfurabyd; scope of the present
invention. W3 ispREHI 6 hEﬁﬁsﬂﬁiﬁﬁﬁHWﬁl?ﬁoﬁ?iMz@en@ik@@&ﬁé{n%o?x'St in

their tautoneric form Such | for | t hQqugh not expl icitly indicated
in the above formya‘f"é’"?'mgao‘{yg(gsé“&ﬁlcpﬁﬁghsaﬂ‘ySMéMW>%y¥he scope of
the preseft Het} eismimmnocyehic hdteredyaln sel¢cteskfmpopyreblylfyrazolyhimidazolyl, furanyl, wher ei n
L is a radical o{hiei?: (m&aygﬁci&owbﬁﬁ&bﬂl,%tﬂiﬁoﬂx‘iyﬁg;pﬁfmi&n¥v1§ldl cal of
a- g ra .
C

(a-2) or ( erei.n Ylerrl,.is.-NH . o cal .of rmul a (a-5)
wherein R err] i %WM[’@%%YM?BC%WP{?&% g P’ﬁg t aut omeric
form Al so conpobenginidazolyl benaoxazqlyl) bengisexaralyixbangothiazolyl, berisothiazblylQ i s =0
rr:gtyt ﬁxn st in tg%%&?éﬁﬁﬁwumfﬁﬁ{nb@cﬁ@mmqmicl}eﬁr&?@gHaf’x' de forrrg
o e cqunpounds of fornul.a. are nmeant to.conprise those onmpounds
of Tormi el vy eg Hustuiek of P by o (P Bipsi et ciea from by | he 25
so-cal | ed N-oxi d€i«aeyt en menoadi-or r{bd@methyki des wherein one or nore of the
pi per azi ne- ni trogens are N oxidized. Whenever used

her ei naf t er, Atfirg gromp wf intepestiogicoaigpoodds fcomsists! off thdse Cormppundsanfi fortnalagf)so i ncl ude

thei r N-oxi dgpieihhe O,I,ﬁ&.% f RORNIGRE WsiricAbds¥pAlgcept abl e addition salts, and
their 30 5 sterqgsg&qgic ly isomeric formns. A speci al group of
corrpound§ ar® bﬁPE’EYLlrrP&s of fornmula (1) wherein L is hydr ogen;
d err]al kyl ; C[R%r_r]al k)élc substituted with hydroxy; (err]al kenyl; Ar[err];
Ar[err] d err PaRéys Ar2, Ar2Cy.galkyt or Hestirik patieniar] phierylisubstirutedrwithd], o Bal keny! ;
di (Ar[err]) C ekitstitokReidach i:ﬂéﬁiﬁdéxﬁﬂ s&iéthedTford RIS GYdho Ard)amikd CRhalkd>  (a-4)
4
er

or (a-5) wherei e ' rh.e AL ] A L kyl;
di (ArLerr]) o onieCraliyh 'g?? f@lé“ g’r"’r‘ﬁ‘g’gﬁ’ga _ yl“;”’ dhler PR oal Ky
subst it u®d wi SPsiiped wath 2 gubstitgears selested Sromymetay] gad wifluerametivs F hal o or
Clerr]al kyl; thiazolyl; WD 97/ 16440
PCT/ EP96/ 046©0nis O or 1, in particular n is 1; or -7-
d) misl;or
25

e) pislor2,inpartcularpis I; or
f) =Qis=0;or
30 g) Xisacovalent bond, -O- or -NR3-, in particular a covalent bond.

A second group of interesting compounds consists of those compounds of formula (I
wherein L is hydrogen, Ar3; Ar3C)galkyl; di(Ar3)C).galkyl; Ar3Cs.galkenyl; C).galkyl
substituted with hydroxy; or
35  aradical of formula (a-2) wherein
R4 is hydrogen or Ar2;
r isQorl;
Y! is a covalent bond, -O- or -NR3-; and
R7 is Ar3, Ca.7eycloalkyl substituted with Ar3, di(Ar3)methyl, pyrrolidiny or
40 furanyl; or



t hi azolyl substituted with halo or (Jerr]al kyl; imdazolyl; imdazolyl

substituted with Arferr], C[err]alkyl Ar[err](err]al kyl or
hal o; pyrrolidinyl or furanyl; Ar3 is phenyl or phenyl substituted
with 1, 2 or 3 substituents selected from hal o, hydroxy,

am no, am nocarbonyl, C[err]alkyl, halo(err]al kyl or er{J:_r Kk %
Het[err] i swammmcycl i ¢ het erocycl e sel ected frompyrroly 9% yl,

i m dazol yl, furanyl, t hi enyl, oxazolyl, isoxazolyl,

t hi azol yl, i sothi azol yl, pyridinyl, pyrigm di nyl , - pyrazi nyl

and pyridazinyl; or a bicyclic heterocycle selected from quinolinyl,

benzi m dazol yl , benzoxazol yl,  benzi soxazol yl, benzot hi azol yl,

benzi sot hi azéﬁﬂw"fﬁ’m“’a (a4) whereige 7 of uranyl and benzot hi enyI each

monocycl i c and bYZzycl b covalenebond prinethylene, 10 optionally be substituted
on a carbon at omaby 11506}}2_c§,ytg,§t Le@Ntsa sel ected from hal o,

Clerr]al kyl or or trj(h rst roup of

i nteresting con%nds ﬁ@%&ﬁﬂ%@'&%ﬂ%ﬁ%&% ‘sf‘B?‘{‘?ﬂ

wherei n okie or nore obxdzhiyl, boifadmlr@fmlar(bébwbcrsmzﬁaqsl—@-andﬁ ls a) Rlerr] is
Arferr](err]al kyl; 0f,.galk is Ar[err], Arferr](err]alkyl or

I b) R err]
Het[err]., in rtu;,laI géﬁ Substituted with 1, 2 or 3
subst it uent s& ?RTE‘H gel ected from hal o, cyano, nitro, am no,

Cerr]al kyl, R4 is hybmgorC err] al kyl , Cerr]al kyl oxy and

d err]al kyl oxycgf bonyb.apgore in parti cuI ar, phenyl 20 substitutd with
Zsubstlﬁlents iﬁecte fromrrethyl andtrlfluororrethyl or cC) nis
0 or , parti ar BV d ms 1;or 25 e) pis 1 or
2, in particular p is 1; or f) =Qis =0 or 30 g Xis a

coval ent bon#,thirdgroey of-!mng]compowdpmqswr thosexcomppundsof fqmnu ® A

second groupwhdreinnt er esti ng conpounds consi sts of those conpounds of
formula (1) gvherein L is hydrogen, Ar[err]; Ar[err]Clerr]alkyl;

d|(Ar[err )CferrTé}Y Ar[err]Clerr]al kenyl; Cerr]al kyl substituted
with hyd xy, =GHrgdNc&H-0f fornul a (a 2) wherein R4
i s hydrogen R‘hs/hy&'pgenorArZ r is 0 or 1, Y[ err] is -

a coval ent bF Lr -NRlerr]-; and Rl err] is Arferr],
Clerr]cycl oa K}/ SUBS'[I tuged with Arferr], di(Ar[err])methyl, pyrrolidinyl
or 40 s Cralkyl or Ariy any| . or

R7 is Ar3; di(Ar3)Cy.alkyl; Cy.galkyl; C3.ocycloatkyl substituted with Ar3; thiazolyl;

20  imidazoly! substituted with Cy.galkyl or Ar3C).galky}; indokinyl; indoliny! substituted
with Cj.4alkyl; 2,3,4-trihydroquinolinyl; pyrrolidinyl or furanyl;
Zis O '
R1 s pheny! substituted with halo; oxazoly! substituted with Cj.galkyl; or

R12is C)_galkyl.
25 R

Of special interest are those compounds of formula (I) wherein R is Ar!C.galkyl, R2is
phenyl substituted with 2 substituents selected from methyl or triflucromethyl, X is a
covalent bond and =Q is =O.

30  Further of special interest are those compounds of formula (I) wherein n and m are 1 and
pislor2

Particular compounds are those compounds of formula (I) wherein
Rl is phenylmethyl;
35 R2 is phenyl substituted with 2 substituents selected from methyl or
trifluoromethyl;
n,mandpare i;
X is a covalent bond; and



WD 97/ 16440

PCT/ EP96/ 04660 a radical of formula (a-4) wherein .
“Yferri a covalent bond or nethyl ene; -A=B- is -CH=CH or
-N=CH; and Rl err] hydrogen, a radical of formula (b-1)
wherein Rlerr] is nmethyl substituted 5 oxazolyl, or a
radi cal of Wwoomdsa (b-2) wherein Zis -O and Rerr] is  PCI/EPS6/04660
Cerr]al kyl; or a radical of fornmula (a-5) wherein
Rl err] i s hydrogen; q 9. 2; and 10 Rerr] S
. hydrogen. A third group of interesting conpounds consists of those
compounds of fornula (1) wherei n qgis 2or 4; 15 -A=B- is
-CH=CH or - N=CHR is=0. R4 i s hydrogen or Ar[err] Rlerr] is
hydr ogen; Rlerr] is CJerr]Jalkyl or Ar[err]; Rlerr] is

Ar[err]; di (Al§cepardcular emmﬂ@hckyalr: thae @omparinky df, foﬁ@@zﬁ]w@mﬁn&likytadmlm tituted
with Arferr] ‘IFE'ﬁa(;%wgl I m dazolyl substituted with (ferr]al kyl or
a olIn

Ar[err]C[err] |ndI|nyI substituted W th

Clerr]al kyl ; trl‘ﬁ B‘hﬂ\"’a pyrrolidinyl or furanyl; Zis
-G, R[ err] i s iphenlzl substi tuted with hal 0; oxazolyl substituted

wi t h Cerr]al kyl yior jsacovalelt®hd Ol 8¢ NEpy r]al kyl . 25 O speci al

t t th f
aterest are LIRP oaPamaandt phaty et pihS i Bk o
sel ected from net hyl anstlmtdwvu&rlom&yﬂbmn(emsmahmdependtmdysdlmmdﬂmnd and =Q

is =0, 38 Further quetlg@qgé‘ﬁj‘ngﬁgﬁst are those conpounds of formula (1)
wherein n and mare 1 an ) Parti cul ar corrpounds

ngn;P?theh;C/F@'g%{%Q%oagogna% & *fbse'(éa)"mﬁ&hn‘%“ H ha‘fcuatwtstL&{{{%L? 2 ubst I tuents

e and g oAb et Compouns g e vﬂchlaacoem?av%ﬁ*‘fa? b o ppseradon.

Still other preferred compounds are those compounds of formula (I) wherein
Ri is phenylmethyl;

R2 is phenyl substituted with 2 substituents selected from methyl or
trifluoromethyl;
20 n,mandpare 1;
X is a covalent bond;
=Q is =0,

L is a radical of formula (a-2) wherein
R4 is hydrogen;
25 r is 1;
Yl is -NH-; and
R7 is pheny! substituted with 2 methyl substituents.

Most preferred are those compounds selected from
30 4-[1-[3,5-bis(trifluoromethyl)benzoyl]-2-(phenyimethyl)-4-piperidinyl)-N-(2,6-dimethy}-
phenyl)-1-piperazine acetamide;
4-{1-f3,5-bis(trifluoromethyl)benzoyl]-2-(phenylimethyl)-4-piperidinyl]-N-(1-phenyl-
cyclohexyl)- I-piperazine acetamide;
1-{3,5-bis(mifluoromethyl)benzoyl}-2-(phenyimethyl)-4-[4-[a-(1-pyrrolidinylcarbonyl)-
35  benzyl)-1-piperazinyl]piperidine;
1-[3,5-bis(rifluoromethyl)benzoyl]-4-[4-[ 1-[(2-methyl-5-oxazolyl)methyl]- 1H-
benzimidazol-2-yl}- 1-piperazinyl}-2-(phenylmethyl)piperidine;
4-{1-{3,5-bis(rifluoromethyl)benzoyl)-2-[(4-trifluoromethylphenyl)methyl}-4-
piperidinyl]-N-(2,6-dimethylphenyl)- 1-piperazine acetamide;



WD 97/ 16440

PCT/ EP96/ 04660 - 9-

=Q is =0 Al so particular conpounds are those conmpounds of
formula (1) wherein L is a radical of formula (a-2) wherein 5
R err] I s hydrogen or phenyl; r is 0 or 1;

Y[ err] i woeT06448| ent bond, -O or -NH; R[eF’FT’EP%’Q‘g‘”

pyrrolidinyl; furanyl; 1-phenylcyclohexanyl; diphenyl nethyl; or phenyl
substituted with 1, 2 or 3 substituents -#ach independently.sel ected from

met hyl , net hoxy or chloro. Preferred conpounds are those particul ar
’ corrpounds t hat onpounds

are those parttk .@W b%ém%ﬁmﬁ'ﬂﬁﬁbh%ﬁ ({34 dichioropt W‘% Y Epp B

Still other prif uﬂd@wwag@ IRpeiges Wqurmmere.n

R err] S ph@mybmﬁxhqehncanyaccepmbleaddeRsahsthe&ophenyl substituted with 2

substituents selected from net hyl or . trifluoronethyl;

20 _ @ %ﬁﬁ@aﬂyﬁ&%sﬂngstemmsommcfom?%re is a coval ent bond;

—Q 1s =0 4§13, 5-bis(irifluororse iy HoLes oy (oHe aulmeiheh) Whiadiai g ' "

Rlerr] i s KBgens4-4k3,5-bis(ui ororethy mf’yl -(phepydmethyl)-4-piperidinyl}-

Y[err] i s -N\Z:G-dieathylphenyl)-1-piperazine acetamide; Rhér r | i s phenyl substituted

Sl nered from (?”bﬂ"* 148118, 5-bisrifluoromAh§tS- bR SYIFS-(fhenyM B I HeperiiipLIN S
ﬁ'mmmﬂjwmv I"‘rmf“f"p A FTREFPA BRI 1 - (2

4-11- |
6[ di Ergt ﬁyg > addirion sshetheredf, asppsiafiatheAl-h mabicasidivtale;
4- [1-] 3, 5-bi s(trlfl uor orret hyl ) benzoy] - 2- (phenyl et hyl ) - 4- pi peridi nyl ] -N-(1-
phenyl - Thy cdmspoRds of fokmpla (B cavbieprepard b kéddetively N-alkylating an inter-
L[S 501 s(tr meh%aro?ﬁmwmwmmemsmsw i htfehle3-ikihdon
performcd in a reaction-inert solvent such as, for example, dichloromethane,

15 ethanol, toluenc or a mixture thereof, and in the presence of an appropriate reducing
agent such as, for example, a borohydride, e.g. sodium borohydride, sodium cyano-
borohydride or triacetoxy borohydride. In case 2 borohydride is used as a reducing
agent, it may be convenient to use a complex-forming agent such as, for example,
titanium(IV)isopropylate as described in J. Org. Chem, 1990, 55, 2552-2554. Using

20  said complex-forming agent may also result in an improved cis/trans ratio in favour of the
trans isomer. It may also be convenient to use hydrogen as a reducing agent in
combination with a suitable catalyst such as, for example, palladium-on-charcoal or
platinum-on-charcoal. In case hydrogen is used as reducing agent, it may be
advantageous to add a dehydrating agent to the reaction mixture such as, for example,

25  aluminium rers-butoxide. In order to prevent the undesired further hydrogenation of
certain functional groups in the reactants and the reaction products, it may also be
advantageous to add an appropriate catalyst-poison to the reaction mixture, e.g.,
thiophene or quinoline-sulphur. Stirring and optionally elevated temperatures and/or
pressure may enhance the rate of the reaction.

30
R! reductive
)—(CH,).,, \ N-alkylation
R*=X—-C-N >0 + H-N  N—-L )
\~(cHy), \~(CHo),
m T

In this and the following preparations, the reaction products may be isolated from the
reaction medivm and, if necessary, further purified according to methodologies generally
35  known in the art such as, for example, extraction, crystallization, trituration and



35 .benzyl]-1- piperazinyl]piperidine
1-13,5-bis(trifluoronethyl)benzoyl]-4-14-T1-](2-nethyl-5-oxazolyl)methyl]-1

- pbenzim dazol - 2-yl |- 1- pi perazi nyl | - 2- (phenyl et hyl ) pi peri di ne;

4-11-[3,5-bis(trifluoromethyl)benzoyl]-2-[(4-trifluoromnethyl phenyl)nethyl]-

4- pi peridinyl]-N-(2, 6-dinethyl phenyl)-1-pi perazi ne acetam de;

VO 97/ 1644Gyo 97116440 PCT/EP96/04660

PCT/ EP96/ 04660 -10-

4-11-[3,5-bis(trifluoromethyl)benzoyl]:3:[(3,4-di chl orophenyl ) methyl]-4-pip
. eridinyl]- N- (2, 6-di net hyl phenyl ) - 1- pi perazi ne acetam de; the

N- oxi des, the stereoisoneric forns and the pharmaceutically

accept abl e FPEMRARERAREYI t s t her eof . 5 Particularly interesting
stereoi soneric forns are

(+)-(B)- tran'azwo{npdm@&fbm(laﬂ)dahabebcmmd)&ymgygz}mawmoﬁet hyl) - 4- pi p
((ar;dl(ggll]c sfz- rlfluoro "@bgg(ﬁib% ;tanf]) 4- pi pe
RRERRS s Rac thinhistmbion bk by VARG
phar maceut i aulbbgumdmwb?,evnmn interhetdiatewf fasmbla V). hﬁxeemomésl ally the (L)
melic acid f dmamact-ﬂi&ﬂnm&@&&ffof&[amﬂeaaéﬁlbn RaBoRr €d by

reductlvely N- | at i te of I W|th an
i nt er medi at & %'CF{VS’F‘?WFI‘%%H ‘\")a!lcogér 4B HRNth ?r 51 %8 I"?;ﬁ%f g??‘)gu'ukem

per f or med i rand i e presenge pfiresuitablebagesuch as, §or eagnplt,@pdlemaawoeate. sodmm

di chl or ome; h@ﬂ%guﬂ»@bonﬁi Eﬁﬂ&hyl«ﬁ&iUS&%annaﬁchﬂa{S&cHﬁ@mWﬁ&?@am&Pdlﬂer the
presence of an.a |a e ent .s as or exanple, a
bor ohydri demé: ‘P’ urﬁ“ﬁ'g?' eﬁ%éa'e’sngﬁ?‘ﬁ% %epw“"m"b%wm i de or
triacetoxy tﬂaﬂ memfh case a borohydride |s used as a reducing

agent, it nmay be convenient to use a conpl ex-form ng agent such as, for
exanpl e. titaniumglV)isopr yI ate as described in J. Og. Chem
1990, 55, 2552-2554. Usi 20 said fBPexsto™ing agest may also result in
an i nproved cis/trahs ¥a%1% i it Hadour we N-L" —trans i €bner. It may

al so be convenient to use hydrogen g agent in conbi nati on

with a suitable catal ygw such as, for e@ﬁnpl e, palladi umon-charcoal or
pl ati numgson- charcoal . I n case hydrogen I's used as reducing agent, it may be

advant ageou OwWiiddE such as,
for exanpl esm% al um n%f@rt{}&b&?om g‘m rédtmg?prev t he
undesi red fd‘l”?‘ﬁ’éf“ NHRImatiRnsaln ReFiclar, t °°°mP€@dP3ﬁ‘?"Fﬂﬁ@w(9ﬁ'§F‘lg’r‘6’E}5§ in the

react ant s anbhnthydrogeqedid bibeipg cegitesérged byt L ami/sail compinends being repebsemddtyeous t o
add an appr qpbduil @af eifd F hefei
t hi opher@r or, 9 | NO |ane S uﬁwp}f %@?}%ﬁgﬁgﬁg&&*ogaﬁ%&g{)eva mr%, s
t enper at edl grﬁ%fald compounds being represented by formula (I-b), with an intermediate of
formula (VI) wherein W2 is an appropriate leaving group such as, for example, a
halogen, e.g. chloro or bromo, or a sulfonyloxy leaving group, ¢.g. methanesulfonyloxy
or benzenesulfonyloxy, at reaction conditions which are similar to those for the reaction
between imenmediaies of formula (IV) and (V).

25
l Rl
9 Y — beso ¢ . —
R%-X-C-N >N  N-H+ L-W RZ-X—C-N N  N-L
\cHy,  \-(CHp, | N\—(CHpy \-(CH,
b VD (-2

Compounds of formula (I-b) may be prepared by reductively N-alkylating a piperazine
derivative of formula (VII) wherein P is a protective group such as, for example,

30  benzyl, with an intermediate of formula (I). Said reaction may be performed in a similar
way as described hereinabove for the reductive N-alkyladon using intermediates (II) and
(III). The thus formed compound of formula (I-c) may then be deprotected using art-



pressure may enhance the rate of the reaction. 30

[err] In this and the follow ng preparations, the reaction
products may be isolated fromthe reaction nedium and, if necessary,
further purified according to nethodol ogi es generally 35 known in the art
such as, for exanple, extraction, crystallization, triturat |C%n and

WO 97/ 1644(0WO 97/16440 6/04660
PCT/ EP96/ 04660 chr omat ogr aphy. The conpounds of forrmula (I)
can al so be prepared by reacting an i nt4?medi ate of formula (1V)

wherein Werr] is an appropriate |eaving group such as, for exanple, a 5

mechanssul 1 OB &E’R’m%m"%?'“%%nzeﬂnﬂ’gﬁ#%g"‘?‘é%?‘“'°?ﬁﬁ BB Bl ot e of

formula (V). compoupdsfforaiplade) may be part of theseopen sheicAmgosngs of foBRula B ¢

sol vent such as, for exanple a chlorlnated hydr ocar bon, e.qg.

di chl or onet hane, an al Qfl . ethanol, or a ketone, e.g. nethyl

i sobut yl ket one, d |4¢ e presencé"‘T\ a §U|tabl e base such as, for
exanpl e, sodi um cé‘r‘ﬁ?fﬁgt'é‘ sodm¥m *1d o8en Tarpoma e or

triethyl amine. Stirring rraycé‘??hance t he ra ’)Dr the reactjon. The

reacti on may convenientlygbe carried at a erature rangi ng between room
t enperature and reflux tenperature. [err]_, 15 The conpounds
of fornmula (1) may also be conv idaNt O ea t foIIovmng art -

known transformations. g@{t icular, t qpr Wiwl (I') wherein
L is other t han hydr gen, said L being rep\_?&gﬂt eq(&)(ﬂp and said

conmpounds bei ng represented by

@<
5

Alternatively, compounds of formula (I-b} may be prepared by first reductively
N-alkylating a piperazine derivative of formula (VII) wherein P! is a protective group
such as, for example, halo, with an intermediate of formula (VITI) using the same
procedure as described hereinabove for the reductive M-alkylation using intermediates

10 () and (III). The thus formed intermediate of formula (XI) may then be reacted with an
imermediate of formula (IV) in a reaction-inen solvent and optionally in the presence of a
suitable base such as, for example, riethylamine, to form a compound of formula (I-c),
which may then be deprotected using art-known deprotection techniques.

R! R!

)~(CHo)m — CHe
H-N  )=0 + H-N N—P! H-N >N N-—P!
\—(CHy), \—(CHy), \—CHyy  \-(CH,

(vIm VI D

!
+ RI-Xx-C-w!' @)

Rl
deprotection >l
R’-x—é N >—N N—p!
(CHp), \-(CHa,

15 18]

a-b)

The compounds of formula (I-b) are deemed to be of particular use in the synthesis of
other compounds of formula (I).

20  The compounds of formula (I) may also be converted 10 the corresponding N-oxide



formula (1-a), can also be prepared by reacting a conpound of fornmula (1)
wherein L is 20 hydr ogen, said conpounds bei ng represented by formila
HbByr—wrth—ammitermediat e of formula (VI) wherein Werr] is an
appropriate | eaving group such as, for exanple, a hal ogen, e.g.
chloro or bromp, or a sulfonyloxy I|eaving group, e.g. methanesulfonyl oxy
or benzenesuybomyseay, at reaction conditions which are si BGCHEPS@466M0se

for the reaction bet ween internedi ates of forrmula (I1V) and (V). 25
[err] Compounds of fornula (jh-b) may be prepared by reductively
.N-al kylating a piperazine derivative of formula (VII) wherein P[err]

is a protective group such as, for exanple, 30 benzyl, with_ an
i nt er medi at e fofms folowingan-kngwn mecedvreefon EONYErIRG Y riyaleptaiFQECRIO ithNexige i | ar

way as descr Iibﬁﬁi Mmombmicabm edlig be caerietiront bypresttin®the yating

() "oyt e a0 weh o Jpﬁmﬁﬁ% e
PCT/ EP96/ 046 6@organic pemxxdcs comprise, for cxamplc, hydrogen peroxide, alkali metal oreatth | own
depr ot ect ipn dieGiitineidbseroxideg il salifnOperbtide, pRissivg pioxideCagprapria®iorgagicgr oup
Plerr], pediR WFHQ f@ﬁpﬁs&’ wiiijacfdk s&c)a 203 REmPR! tenfthedaiiRpsicRiEactd e

conpounds of
or halo substnmed benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid,

peroxoalkanoic acids, e.g. peroxoacetic acid, alkythydroperoxides, e.g. tert-butyl
hydroperoxide. Suitable solvents are, for example, water, lower alkanols, e.g. ethanol

10  and the like, hydrocarbons, e.g. toluene, ketones, ¢.g. 2-butanone, halogenated hydro-
carbons, e.g. dichloromethane, and mixtures of such solvents.

The starting materials and some of the intermediates are known compounds and are
commercially available or may be prepared according 1o conventional reaction procedures

15  generally known in the art. For example, intermediates of formula (IIT), (IV) and (VI)
may be prepared according to art-known procedures.

Intermediates of formula (II) may be prepared by condensing an intermediate of formula
(IV) with an intermediate of formula (VIII) analogous to the procedure described in
20 EP-0,532,456-A.

Rl
Q M (CHY base
R?—-X-C-W! + H-N =0 a
\—(CH),
av) (Vi)

The preparation of intermediates of formula (VIII) is also described in EP-0,532,456-A.

25  However, intermediates of formula (VIII) wherein R! is optionally substitned
ArlC)_galkyl or di(Ar1)C; galkyl, said R! being represented by -CH(R12), and said
intermediates being represented by formula (VIII-a), may also be prepared as depicted in
scheme 1,



Al ternatively, conpounds of forrmula (I-b) rmay be prepared by first

reductivel y N-al kyl ati ng a piperazine derivative of formula (VII)
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descri bed herei nabove for the reductive N-al kylation using_ internediates 10
(11) and (1 MOS8 thus forned i nternediate of formula (XFFH 4% be
reacted with an intermediate of formula (1V) in a reaction-inert
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exanple, triethylamne, to forma conpound of formula (1-c), whi ch may
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5 Inscheme 1, the intermediates of formula (IX-b) may be prepared by reacting an
intermediate of formula (IX-a) with an aldehyde or a ketone of formula (X). The
Ci.galkylcarbamate moiety in the intermediates of formula (IX-b) may be converted into a
fused oxazolone which in turn may be reduced to an intermediate of formula (IX-d).

Said intermediare (IX-d) may in turn be deprotected, thus forming an intermediate of

10 formula (VIII-a). Subsequently, intermediates of formula (VIIl-a) may be reacted with
an intermediate of formula (IV) to prepare intermediates of formula (IT) wherein R1 is
defined as -CH(R12),, said intermediates being represented by formula (II-a).

Said intermediates of formula (II-a) may aiso be prepared by first reacting intermediate

15  (IX-d) with intermediate {IV) in the presence of a suitable base to form an intermediate of
formula (XII), which may subsequently be deprotected. These reactions and those
performed in scheme 1 may all be conducted following conventional methods that are

generally known in the art,
CH(RII)Z (Rh)z
h (CHy), 0 base Q y(CHz)m o
R2-X-C-W' + H-N ] RZ-X-C- N ]
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20 (I-a)
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Schene 1p [err]

In particular, intermediates of formuia (V) wherein R? is -CH(R12)y, said intermediates
being represented by formula (V-a), may be prepared as is depicted in scheme 2.

Scheme 2
15
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The ketalized intermediate of formula (IX-c) may be transformed to the corresponding
ketone of formula (IX-¢) which subsequently may be reductively aminated with a

20  piperazine- or homopiperazine derivative of formula (III). The thus obtained intermediate
may then be reduced with a suitable reducing agent to an intermediate of formula (V-a).

Pure stereochemicaily isomeric forms of the compounds of formula (I) may be obtained
by the application of art-known procedures. Diastereomers may be separated by physical

25 methods such as selective crystallization and chromatographic techniques, .g., counter-
current distribution, liquid chromatography and the like.



5 In schene 1, the internediates of fornula (1X-b) may be prepared by

reacting an I nternmedi ate of formula (1 X-a) with an al dehyde or a
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internmedi ates of fornmula (1CGb) may be converted into a fused
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(1X-d). WO a6 nt er medi ate (I X-d) may in turn be depr SCEEFEH06EG
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10 involves liquid chromatography, in particular liquid chromatography using a chiral

stationary phase. Said pure stereochemically isomeric forms may also be derived from

the corresponding pure stereochemically isomeric forms of the appropriate starting

materials, provided that the reaction occurs stercospecifically. Preferably if a specific

stereoisomer is desired, said compound will be synthesized by stereospecific. methods of

15  preparation. These methods will advantageously employ enantiomerically pure starting
materials.

The compounds of formula (I) have valuable pharmacological propersties in that they
interact with tachykinin receptors and they antagonize achykinin-induced effects,

20  especially substance P-induced effects, both in vivo and in vitro and are thus of use in the
treatment of tachykinin-mediated diseases, and in particular in substance P-mediated
diseases.

Tachykinins, also referred (o as neurokinins, are a family of peptides among which

25  substance P (SP), neurokinin A (NKA), neurokinin B (NKB) and neuropeptide K
(NPK) may be identified. They are nawrally occurring in mammals, including human
beings, and are distributed throughout the central and peripheral nervous system, where
they act as neurotransmitters or neuromodulators. Their actions are mediated through
several subtypes of receptors, such as, for example, NK1, NK7 and NK3 receptors.

30  Substance P displays highest affinity for NKj receptors, whereas NKA preferentially
binds to NK2 receptors and NKB preferentially binds to NK3 receptors. However, the
selectivity of these tachykinins is relatively poor and under physiological conditions the
action of any of these tachykinins might be mediated by activation of more than one

Teceptor type.
35 cptor type

Substance P and other neurokinins are involved in a variety of biological actions such as
pain transmission (nociception), neurogenic inflammation, smooth muscle contraction,
plasma protein exwravasation, vasodilation, secretion, mast cell degranulation, and also in



5 (I'11) according to the previously described reductive N-al kyl ation

procedure, and subsequently deprotecting the thus forned_ -
Htermediatre. [ err| 10 I'n particular, internmediates of formula
(V) wherein Rerr] is -CH(Rerr])[err], said internediates bei ng
represented by formula (V-a), may be prepared as is depicted in schene 2.
[err] WO 97/16440 The ketalized internedi ate of PEFEEPPISEOX. c)
may be transforned to the correspondi ng ketone of fornula (1X-e) which

subsequently may be reductively am nategswith a 20 pi per azi ne- or
. honopi perazi ne derivative of formula (I1l1). The thus obtained internedi ate

may then be reduced with a suitable reducing agent to an internedjate of
fornula (V- a)ﬂ.cn"a“m‘d%?‘@“%é?%%h@ﬁ?’ﬁ%’%“??&%@fﬁWﬁ%ﬂ@%ﬁpounds

of formul a (|activaripn bfnenidkiviimedeptors, in gayticulaetha NK jirecpion by excessive-rkleasenf
procedures. 0y p (HRYroRfin® GRAABHEKLY R UStRln neurdiBighagISe SUCh as
sel ective cr %ﬁﬁ%_z%ﬁ% an gﬁirn.o ogr apﬁi c t gg’nni Ues. e, 8 h counter-
current di st riPhHEASFHRCsTRaLTACH “E’ﬁ%ﬂ%f#ﬂﬂ’é’ﬁu?’"m HEnt PEysRis, S ctic
S  and parasympathetic neurons and nonneuronal cell types (DN&P 8(1), February 1995,
i p- 5-23, "Neurokinin Receptors” by Longmore J. et al.; Pharmacological Reviews 46(4),
1994, p. 551-599, "Receptors and Antagonists for Substance P and Related Peptides” by
Regoliet al.).

18 The compounds of e pioseni invenuon ae pownt inhibiors of neurokinin-mediated
effects, in particular those mediated via the NKj receptor, and may therefore be described
as tachykinin antagonists, especially as substance P antagonists, as indicated in vitro by
the antagonism of substance P-induced relaxation of pig coronary anteries which is
described hereinafier. The binding affinity of the present compounds for the human,

15  guinea-pig and gerbil neurokinin receptors may be determined in vitro in a receptor
binding test using 3H-substance-P as radioligand. The subject compounds also show
substance-P antagonistic activity iz vivo as may be evidenced by, for instance, the
antagonism of substance P-induced plasma exwavasation in guinea-pigs, or the
antagonism of drug-induced emesis in ferrets (Watson et al., Br. J. Pharmacol. 115, 84-

20 94, 1995).

In view of their capability 10 antagonize the actions of tachykinins by blocking the
tachykinin receptors, and in particular antagonizing the actions of substance P by
blocking the NK receptor, the subject compounds are useful in the prophylactic and

25 therapeutic treatment of tachykinin-mediated diseases such as, for example,

- pain, in particular traumatic pain such as postoperative pain; traumatic avulsion pain
such as brachial plexus; chronic pain such as arthritic pain such as occurring in osteo-,
rheumatoid or psoriatic arthritis; neuropathic pain such as post-herpetic neuralgia,
trigeminal neuralgia, sesgmental or intercostal neuralgia, fibromyalgia, causalgia,

30 peripheral neuropathy, diabetic neuropathy, chemotherapy-induced neuropathy,
AIDS-related neuropathy, occipital neuralgia, geniculate neuralgia, glossopharyngeal
neuralgia, reflex sympathetic dystrophy, phantom limb pain; various forms of
headache such as migraine, acute or chronic tension headache, temperomandibular
pain, maxillary sinus pain, cluster headache; odontalgia; cancer pain; pain of visceral

35 origin; gastrointestinal pain; nerve entrapment pain; sport's injury pain;
dysmennorrhoea; menstrual pain; meningitis; arachnoiditis; musculoskeletal pain; low
back pain e.g. spinal stenosis; prolapsed disc; sciatica; angina; ankylosing
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-The conpounds of formula (1) as prepared in the herei nabove descri bed
processes are generally racem c m xtures of enantionmers which can be
separated from one anot her foll owi ng art-known resol uti on procedures.
The raceni wawmgeends of fornula (1) 5 which are suffi dEHRRY ic or
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forms by reaction with a suitable chirdB-acid, respectively chiral base.
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waterbrash/regurgitation, heartbumn, such as episodic heartburn, nocturnal heartburn,
and meal-induced heartburn and dyspepsia;
- central nervous system disorders, in particular psychoses such as schizophrenia,
mania, dementia or other cognitive disorders e.g. Alzheimer's disease; anxiety;
30 AIDS-related dementia; diabetic neuropathy; multiple sclerosis; depression;
Parkinson’s disease; and dependence on drugs or substances of abuse;
- allergic disorders, in panticular allergic disorders of the skin such as urticaria, and
allergic disorders of the airways such as rhinitis;
- gasmointestinal disorders, such as irritable bowel syndrome;
35 - skindisorders, such as psoriasis, pruritis and sunburn;
- vasospastic diseases, such as angina, vascular headache and Reynaud's disease;
- cerebral ischaemia, such as cerebral vasospasm following subarachnoid haemorrhage;
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compositions of this invention, a therapeutically effective amount of the particular

compound, optionally in addition salt form, as the active ingredient is combined in

intimate admixture with a pharmaceutically acceptable carmrier, which may take a wide

30  varicty of forms depending on the form of preparation desired for administration. These

phammaceutical compositions are desirably in unitary dosage form suitable, preferably,

for administration orally, rectally, percutancously, or by parenteral injection. For

example, in preparing the compositions in oral dosage form, any of the usual

pharmaceutical media may be employed, such as, for example, water, glycols, oils,

35  alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,

elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubricants,

binders, disintegrating agents and the like in the case of powders, pills, capsules and

wblets. Because of their ease in administration, tablets and capsules represent the most
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compositions.

It is especially advantageous to formulate the aforementioncd pharmaceutical com-

30 positions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete nnits suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient calculated 1o produce the desired therapeutic effect, in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets

35 (including scored or coated tablers), capsules, pills, powder packets, wafers, injectable
solutions or suspensions, reaspoonfuls, tablespoonfuls and the like, and segregated
multipies thereof.



allergic disorders of the airways such as rhinitis; -

gastroi ntestinal disorders, such as irritable bowel syndrone;_35 -_skin
disorders, such as psonasis, pruritis and sunburn; - vasospastic

di seases, such as angi na, vascul ar headache and Reynaud's di sease; -
cerebral ischaem a, such as cerebral vasospasm foll ow ng subarachnoid.
haenor r hagewo 9716440 WD 97/ 16440 PCT/EPY6/04660

PCT/ EP96/ 04660 ' -19-

- stroke, epilepsie, head trauma, spingl_cord trauma and ischemic neuronal
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Experimental Part
Hereinafter “RT" means room temperature, "THF" means tetrahydrofuran, "DIPE"

means diisopropylether, "DCM" means dichloromethane and "DMF" means N,N-
25 dimethylformamide.

ion inte i )
Example A1
a) A mixmure of (£)-1,1-dimethyl 7-(phenylmethyl)-1,4-dioxa-8-azaspiro[4,5])decane-8-

30  carboxylate (13 g; prepared according 10 the method described in EP-A-532,456) in HCl
(6N; 130 mI) was stirred and refluxed for 3 hours. The reaction mixture was cooled,
alkalized with aqueous NaOH (50 %) and extracted with DCM. The organic layer was
separated, dried, filtered, and the filtrate, which contained (+)-2-(phenylmethyl)-4-
piperidinone (intermediate 1), was used in next reaction step.

35  b) A mixwre of the filtrate obtained in the previous reaction step, 3,5-dimethyibenzoyl
chioride (7.4 g} and triethylamine (11 ml) was stirred overnight at RT. The reaction
mixture was extracted with dilute NaOH solution. The organic layer was separated,
dried, filtered and the solvent evaporated. The residue was crystallized from DIPE. The



30 variety of forms depending on the formof preparation desired for

adm ni stration. These phar maceuti cal conpositions are desirably in
Unitary dosage form suitable, preferably, for adm nistration orally,
rectal ly, percutaneously, or by parenteral injection. For exanple, in
preparing the conpositions in oral dosage form any of the usual

phar maceut i WQI96Pa nay be enpl oyed, such as, for exanpl e PORAFEH046H, ycol S,
oils, 35 al cohol's and the like in the case of oral | i qui d preparations
such as suspensions, syrups, el i xR2-s and solutions; or solid carriers
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agents and the Ji p [ S
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spot-on 28 ampd026%C@) ment. Acid or base addition salts of conmpounds
of fornmula (1) due to their increased water solubility over the

correspondi nExample A3base or acid form are obvi oust more suitable in the

t . 0. t h th
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hydroxyal kyl mﬁc'ﬂgé{v'ag éjtuaqe(? XrCtL :cf‘(gr{d !ez%:(% Phe separated organic layer was dried,
filtered and the solvent was evaporated. The residue was crystallized from DIPE and the
precipitate was filtered off and dried, yielding 3.25 g (48 %) of fraction 1. The mother
layer was separated and the solvent was evaporated. The residue was crystallized from
30 DIPE and the precipitate was filtered off and dried, yielding 0.29 g (5 %) of fraction 2.
Both fractions were combined, thus yielding 3.54 g (53 %) of (1)-1-(2-chloro-2-phenyl-
acetyl)pyrrolidine (intermediate 4; mp. 88.5 °C).

Example A.4

35 Sodium hydride (2 g) was added portionwise to a solution of 3,5-dimethylphenol (6.1 g)
in DMF (50 ml). The mixture was stirred for 30 minutes and added dropwise ata
temperature below 30 °C to a solution of 2-chloro-2-phenylacetylchloride (9.45 g) in
DMF (50 ml). The mixture was stirred overnight, decomposed with water (5 ml) and
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scope of the
piperazinyl]}-1-[3, 5—(mﬂuoromethyl)benzoyl]-2—(phenylmethyl)p1pcndme

(intermediate 7).

25 Example A6
A mixture of 1-(phenyimethyl)-4-piperidinone (0.2 mol) and 1-methylpiperazine
(0.2 mol) in methano] (500 ml) was hydrogenated for 8 hours with palladium on
activated carbon (10%, 2.5 g) as a catalyst. After uptake of hydrogen, the catalyst was
filtered off and the filtrate was evaporated. A mixture of di-tert -butyl dicarbonate

30 (0.2 mol) in THF (500 ml) was added to the residue and hydrogenated again with
palladium on activated carbon (10%, 2.5 g) as a catalyst. After uptake of hydrogen, the
catalyst was filtered off and the filtrate was evaporated. The residue was purified over
silica gel on a glass filter (eluent: CH,Clo/CH30OH 95/5). The pure fractions were
collected and the solvent was evaporated, yielding 45.3 g (80%) of 1,1-dimethylethyl

35  4-(4-methyl-1-piperazinyl)-1-piperidinecarboxylate (intermediate 8).

"'3-'-'1‘

Example A7
a) A mixtre of 4-methoxypyridine (0.4 mol}) in THF (1000 ml) was stirred and cooled in



Experinmental Part Hereinafter "RT" means roomtenperature, "THF"

nmeans tetrahydroforan, "D PE" means dii sopropyl et her, "DCM neans
di chl oronet hane and "DMF' nmeans N, N 25 di et hyl f or mam de. A
Preparati on of the internmedi ate conpounds Exanmple A1 a) A

m xture of ()-1,1-di nethyl )

7- ( phenyl| metwioloy164401- di oxa- 8- azaspi ro[ 4, 5] decane-8- 30  caAEEEEAHIS (13 g:
prepared according to the nmethod described in EP-A-532,456) in HC

(6N, 130 ml) was stirred and refluxed f@4- 3 hours. The reaction m xture was
cool ed, al kalized with aqueous NaOH (50 % and extracted with DCM

The organic | er vva ried andt f||trate
whi ch cont ai %gﬂ I%@@@%&gﬂ“&b% m%$ ﬁ%g?‘ﬂ‘gﬁ w’ﬁ?ﬂ ef’redl ate 1),
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an ri ethyl a S red querni rea n

m xt ure was e‘i?@% % ﬁ‘id "?olﬁlf’gé}ll f&"ﬁ@”@"‘é&ﬁ‘ ﬁéf‘gf was
separatedS benzengwarafided. |Th°e-r le%tdxahiemr%ch@mwhxbbewm%@ql) iThe residue

was crystal | i(zgds)i0 spomPleas abiid dropwise at reflux tenviferdiuté. 1 Piedtixture was stimed
PCT/ EP9 6/ 046

br eci pi tat e OL PP mburs . The Grignard-reagent yar decanid off, added o iy P&
() - 1- (3, 5- di rfe¥fiyf.and the msul?@amymnzxwmwm g&}wnmthpiep@mm@mch
8 naelr m;d| at RR; mﬁeacﬂx&?mm)rewas stirred fdDoAEHOE alRE. H@l(lOZZ) seomwasrg of
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and 30 ni nut gs)-ediyie 6q{34-ticHlowpheny)methyi}-Q:2 4 renahydad-4-o%6- tvgytillintlaOH whi | e

coolingt02 Ja&a g‘%eﬁﬁ cted with DCM (100 m ). The organic
| ayer was separ at’e g\ g2ueous | ayer was extracted with
O er 1] 201 [ or 1% Intgrpediats 9 (41§ Pk in AEFABRGm) s igacoipde aye flow, and cooled
3, 5- bi s(t15i f ltoieTHI@ Hrydigciie10.964 i) was aided drdpwisgat -78 °C. Tigiresdonved i n a
little DCM “@ﬂiﬁxnﬁ@ﬁ@%&'ﬂﬁo@ %E&‘ﬁ@rﬁ%ﬁz fid WS DI wes JU8LH. STheThE

m xt ure was extra t ed e.se 5 The
organi ¢ | aye®&@& aycr was W‘B& @&‘@&“éﬂ%&ﬁgﬁéﬁ%ﬁ?“évﬂ Phted. The
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t oget her an d of Gethyli - [(3 4-dichloro Phcn)'l)mclhyl}“‘-om'1’P1P=ndm°carb0xylal¢
(intermediate 10).
¢) Titanium(IV)isopropoxide (0.0269 mot) was added 1o a mixture of intermediate 10
(0.0224 mol) and intermediate 10 (0.0224 mol) in DCM (11 mi). The mixture was
25  stirred at RT for 3 hours. Sodium cyanoborohydride (0.0224 mol) and then ethanol (10
ml) were added. The mixture was stirred at RT for 48 hours. Water was added and the
mixture was stirred. CH2Cl, was added and the mixture was stired. The organic layer
was scparated, dried, filtered and the solvent was evaporated. The residue was purified
by HPLC over silica gel (eluent: CH2Cly/CH30H 100/0 and 98/2). The pure fractions
30  were coliected and the solvent was evaporated. The residue was purified by reversed
' phase chromatography (eluent: NH;0Ac(0.5% in H20)/CH3O0H 20/80). Two pure
fractions were collected and their solvents were evaporated. The residue was dried and
ground, yielding 2 g (16%) of (1)-ethyl trans-2-[(3,4-dichlorophenylymethyl}-4-[4-{2-
[(2,6-dimethylphenyl)amino]-2-oxoethyl}- 1-piperazinyl}-1-piperidinecarboxylate
35 (intermediate 11) and 3.5g (28%) of (%)-cthyl cis-2-{(3,4-dichlorophenyl)methyl])-4-[4-
{2-{(2,6-dimethylphenyljamino]-2-oxoethyl]- 1-piperazinyl]- 1 -piperidinecarboxylate
{intermediate 12).




in water and DCM NaOH was added and the m xture was extracted. The organic
| ayer was dried, filtered and the sol vent evaporated, yielding 16.14
38 —of —()-1-13,5-bi 5~

(trifluoromethyl)benzoyl]-2-(phenyl nethyl) 4-pi peridinone (internediate 3;
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(2.13 g) antwg#ineadoyl amine (6.06 g) in DCM (100 m) was PCT/ERI6N04668 at
-10C. 2-chl oro-2-phenyl acetyl chl oride (5.67 g) was added slowy and 25
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were conbinedra haveryilics el dejued: K61 (CRI3QHMNHINISE)r Thelpyre fradtions were- pheny| -
gcgt yl )Ey (rj r OlchgticR@ ahd ﬂkew&gm&ev ?miEB yx@&nﬁ()@)g (30%) of(i)ﬁ&mt‘ﬁ[(?w-‘l 35

odi um ri j.Lon . of
3, 5-di me%/hyl g’?fg&"fpﬂ%’g ﬂ'ﬁp Pé) n%mﬁ’h% %ﬁ'ﬂ’e%yﬁﬂé Pr%pe ’i’z‘“‘e“"ﬁﬁg“’%u rred

for 30 m nut é# d dropwi se at a terrperature below 30 Cto a
solution of 2- chI or o- 2 phenyl acetyl chloride (9.45 g) in DMF (50 m).
The m xt ufe Kas~sikiAr® ed overni ght, deconposed with water (5 m) and

\é\gr? E{D 32/432 5 bse -butyllithium (0.066 mol) was added to a mixture of 1,1-dimethylethyl 1,4-diox 3.
the sol vent trald o Br cagboxplatedP-Oq ol in FeMNaN atermmethylgthylegediaming  t 1 act ed

wi t h DCM (226mﬂjhed@ﬁ-lst)gﬁ EldOoﬂ)gamemktmyevaswmdku-‘KHC for 3 homrsed and t he

sol vent was é?x?de(ommo et xM:"fd"é.d'Iﬁé’Hx'ix% agg_hge:ougg

fract: ondSus ?@0"%%:‘5 E@ﬁw Rkl Pz e et T s e
yi el di ng 10. mgw}qumwwhﬂiﬁhchomﬁmmmlm wds dried; filtpredna s
cr Iyst alt lized aﬁdﬁéfkoellvem wad dvig Merdm&s wik acme@aﬂua@aﬁérm@a@i. %fd;}en lgt e
Lert]-chl or oBbarancumemyES) (Hds HithottmpemmrygoredifL At £
Exanpl e A. 5 azaspirol4.5}18-parbesyins Gnpernpdiperl#lli ne (0. 0127 nol ),
chl or oacgo onby A inifuie®f iketmie@iate 13001060 6)) Wi 2-methyl-2-propanol, potasssium salt
(0.72 g) in toluene {110 mi) was stirred and refluxed for 2 hours. The solvent was
evaporated. The residue was stirred in petroleum ether and a small amount of water, and
decanted. The residue was dissolved in CH7Cly, dried, filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (eluent:
25  CHyCly/CH30H 100/0, 99/1 and 98/2). Two pure fractions were collected and their
solvents were evaporated, yielding 9.2 g (49%) of (+)-3-(3.5-difluorophenyl)tetrahydro-
spiro[1,3-dioxolan-2,5'(3'H)- 1 H-oxazolo[3,4-a]pyridin]-1-one (intermediate 15)
¢) A mixture of intermediate 15 (0.03 mol) in methanol (250 ml) was hydrogenated at
50°C with palladium on activated carbon (10%, 2 g) as a catalyst. After uptake of
30  hydrogen, the catalyst was filtered off and the filtrate was evaporated. The residue was
" purified over silica gel on a glass filter (eluent: CH2Clp/CH30H 100/0, 98/2 and 95/5
and CH2Clo/(CH30H/NH3) 95/5). The desired fractions were collected and the solvent
was evaporated, yielding 1.9 g (39 %) of {1)-7-{(3,5-difluorophenyl)methyl}-1,4-dioxo-
8-azaspirof{4.5]decane (intermediate 16).
35  d) A mixure of intermediate 16 (0.012 mol) in HCl 6N (30m}) was stirred at 75°C for
2 hours. The mixtore was cooled, poured out into ice and 2 NaOH solution and
extracted with CHCl. The organic layer was separated, dried and filtered, yielding
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carbonate (0.013 nol) in nethylisobutyl keton (100m ) was stirred and

refl uxed. The m xture was cool ed and water was added. The organic
Tayer was separated, dried, filtered and the sol vent was evapor at ed.
The residue was purified over silica gel on a 15 glass filter (eluent:
CHerr]C[err]/CHerr]OH 100/0, 99.5/0.5 and 99/1). The pure fractions were
col | ect ed aM® 2164480l vent was evaporated, yiel ding 3.64g (5STHEFY04660
()-cis-1-[3,5-bis- (trlfluoronethzre)benzoyl] 4-[ 4- (cyanonet hyl ) -

1- pi perazi nyl ] - 2- (phenyl net hyl ) pi peri di- (internedi ate 6). b)
A m xture of intermediate 6 (0.0067 nol) in THF (150 m ) was hydrogenat ed
at 20C 20 @A?Qﬂey[(blwﬁhoréam 1 )%M-ﬁef ipefidiRdne @i&ﬁém&&@h%e of hydrogen,

t he cat al yst s.filt (b {mol masmﬁvmpg'r“a‘;t ed,

yi el ding 3.79 “B’F‘“‘E)" éSM“‘I"E“?‘gyI
pi per azi nyl ] CHoCH was pdded dhaparissines hy‘i‘e)ilnexmm;df}mﬁm@pmriymlmww pidper i di ne
(i nternedi at ﬁ,ﬁ hm&yl%ﬁxanmﬁﬁ@mﬁ nﬁ'ﬂﬁ The mixtur® whs $fifrécEa RIT for 1 hour and water

1- (phenyl pet h - 4= erid one erazi ne (0.2
mol) in th&%%%ddﬁdjo °rﬂr§ y’éﬁ?@é"ﬁ‘é{’ é’&"‘?gir“%gﬁl’)‘g%g TRWBSI | adi um on
acti vat ed caevaporaed0The xzsx&xegyas@snﬁedm:mlmigel offatglass ﬁmraﬁamefW ogen, the

of ai Vrert s SRoH ‘@@'“?ﬁggg"’%fm’ém s e ol A R R et (o
the residue 5 3 Q‘Héggée(\%%%qﬁ"g&'fﬁ@b&(ﬁuﬁ%w&igﬁ?%ﬂ "activated carbon

(10% 2.5 g)246.5difearopheayl)methyi4-pippiditape Ghtetmediagg i), t he cat al yst
was filt¥ed off and the filtrate was evaporated. The residue was purified
over SEkdnfile 891 on a glass filter (eluent: CHerr]C[err]/CHerr]CH

95/5). Th )\ t

e ot s, PR R i SR LN i e
4 (- net hyl - b shmeshlevl iy @omre;qsam{@éhﬁmw 18 QS Tneb AndiNa A1)
Exanpl e A 7 terramethylgthylenediaiinie(104 méi)ie(CIHXWOY1000imIe Gk Hburafle) conipleld - (1000

m) was %@oﬁ@mﬁ&% 6£5-{tRfuoromethylbenzaldeny8P @57 8 4cCaHs),0 (200 )

PCT / EP96/ 04
a 2- propanol Y’mq‘]“ﬁé'[“ﬁ‘“""éf"l‘ﬁﬂu"m 19378 1R T and emstirpsr pe RIE for 16 hewrs- gy opwi se
and t he The solvestiwas eveporsed. Armsidtufeoof 23ndikyl+2sprogenblepaassivmrsglt (2 mblire 1) .

I n anot her r
(0.44 nol) R DOUHAD was added ) TREKicnifias SnBDEC 17 8304y “Z‘?‘r Dperr] o '
Some I[err] ‘Eﬁfé’t‘,fapoﬁ?‘%‘ﬂaﬁ '%ﬂﬂﬂﬁﬁ?s g‘?"‘ef “‘Zm(flsﬁ'?ﬂafﬁ%%’g‘lc% thyl)- 5
benzene s cxdeed with €H2Clp, Thelorghiolaperdvag mmmmmlyemmene sfl@ent nol ) in
(CLerr] H er riad &apdrited. 602 rediduewiss wekaéd dmm ERersf off &id died! TRPEr ature. The
\T/a)s(t g(raga\r,]\?z dézﬁ(%ngng Qgsdtgssglvte% I r#!-l%‘? éﬁﬁ l zgnq' ﬂ)l(e.t ! \lvls hym%ﬂ%edq”x&xr d-reagent
alladium on activated carbon (10%, 3 g) as a catalyst, After uptake of hydrogen, the
catalyst was filtered off and the filtrate was evaporated. The residue was purified over
25  silica gel on a glass filter (eluent: CH2Cl2/CH30H 95/5). The pure fractions were
collected and the solvent was evaporated. This fraction was dissolved in HC! (6N, 100
mi) and CH30H (100 ml) and the mixture was stirred at 50°C for 8 hours. The organic
solvent was evaporated. The concentrate was washed with a saturated K2COj3 solution
and extracted with CH,Cls. The organic layer was separated, dried, filtered and the
30  solvent was evaporated. The residue was purified over silica gel on a glass filter (cluent:
CH,Clo/CH30H 95/5). The pure fractions were collected and the solvent was
evaporated, yiclding 48.5 g (70 %) of (£)-2-{{4-(trifluoromethyphenyl)methyl]-4-
piperidinone (intermediate 19).

35 ExamplcA10

a) A mixtre of ethyl B-oxobenzenebutanoate (0.5 mol) and benzenemethanamine

(0.5 mol) in toluene (500 mi) was hydrogenated at 120°C {pressure = 100 kg) overnight
in the presence of CuaCr20s (5 g) and CaO (10 g). After uptake of hydrogen, the



< -40 [err]C, and the resulting reaction mxture was stirred, allow ng the
tenperature to reach RT. The reaction m xture was stirred for_one
tour—at RT. A (10 % 800 m) was 10 added and the m xture was stirred
for 30 mnutes, then CHerr]CO[err] was added. The organic | ayer was
separated, dried, filtered and the sol vent evaporated, yielding 57.8 ¢
(44% of  wortesset hyl PCT/EP96/04660

6-[ (3, 4-di chl orophenyl ) et hyl ]-1, 2, 3, 4-tetrahydro- 4- oxo- 1- pyri di ne-
carboxylate (internedi ate 9). b) -dmternediate 9 (0.176 nol) in THF
(880 M) was stirred under a Nferr] flow, and cooled 15 to -78 [err]C

L-selectrid . 264 d.d ti
mxtur e was SLRYS e fia I s the Bl LRl ol ot B L B "Nes ' added.
The ord&nbltiphfay’@?ews]é?}m%n‘@ﬂ‘ igMed with an aqueous NaHCO err]
so: uti ?n, W BNERRI chlor%aceaﬁleew@nmaadds@wmame stinteshedfatd 209026nclyd t he
sol vent was
chr omat ograpﬁmjﬁ)@gékg ﬂg&t&(ﬁ%}f 9#{%@)@’?& tEﬂf'% (?err /%ﬁ% 90/ 10).
The 20 aeswmmﬁﬂspw@s’m ahe &bveahvasm@%i@ usweasor at ed,
gl Fl( g I ngZOh&k@x updf wilg/CH2Cly, THE orfanicElhyy was separated, dried, filtered and the

I C G
(1 ntermedi at%?Yglgff%LBo Mdfténﬂ)gorﬁ(fjf\&)‘ ‘Rﬁo’g grg xy%—y@%gl)ml was added
to a mixturemeshy l’é‘ﬂm wanpgye (intermediae 23224 m)l) and intermedi ate 10
(SOd0224 mol ) ¢y maa@dh i41d 21 (0.2 mol) Ras Weatetl b 80°ORsidez N fiofwl. Na©OCGH3 t@\mr 3 hours.
odi um cyano r wer e
added. Tf)g61 urgh%wgg&g{‘?ars%%éha{m% f?g:?brhggﬁour Q%&ﬁt%@evamg&gg& and the
M xture was %’?‘F‘r‘ﬁ’é‘hml)@ﬂmI@’P@W)]W%%dda@id@%@fqmW%ﬂdéeﬂmdst| rred.
The organi c forY Qbur, then cookd Saliftipal vithaNbOMl iidRekradiéd Wit €H,@B.0Thd @ giid vent was

G o oA Sl ORIl g ogbls Ll i g 7,
col l ect ed ant® FHErEpsAYAROrated ’é"\?é“ﬁ@n“%ﬁ"@ﬂp“"ﬁﬁ% m&m romACHAPHYIQVEY Dy
rever sedlS silicagbl{eloerehCHaGH/Cin G A0/ wl 964t ThehirefrackiGisowdde Edltectad and

H err] O / CH ¢ sdibeik WY S2porat 419icRElE 8 g of (g)-fl 58 @W&fﬂl&oﬁ 8ingk and

their solvents we ﬁxaporat e residue ground,
yi el di ng ZQ& /é‘ ) ethyl trans-2-[(3, 4-dichl orophenyl)nethyl]-4[4-]2-
[ (2, 6- di met hdlAinbmyre p&mennqdme 24082 hynlol)-atid GHpSOY (03I ol NinIHFR0Mmbecar boxy!|
2}[2 1235[ (él; Zt\gfs tﬁtheny %@%@&%%ﬁhﬂ% .2} as a catalyst. After
(257 Cor 620 riebkg PERRIRRER 4R SRl (et ot vslige SErSERemIme P oer i di necar bo
xyl at e Pmpigﬁlmeﬂmmsq@me(l I)(mrcnnedmtc 23). WO 97/ 16440
(F;)CT{A\ EP96/ 046 0,5-di(triflucromethyl)benzoyl chloride (0.03 mol) was addad to 1mcnned1?]me 23 625£ 0. 034
m xt ur e oxi de
mol) in %%7 }“% WQF , Egé}m dgn%mg?%%"e )gfaﬁ HJQS %fg‘lr; 4 days. The
sol vent was Wi msggeda for 18mpursiaad then avashed %@Wdﬁﬁ anda
CHerr]Qge rsatlu‘mtma soliitéonO THE Bighni¢ Ry waddpaa@BaNah@Twittls saafated NaCl
solution, dried, filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel {eluent: CH2Clo/CH30H 98/2). The pure
fractions were collected and the solvent was evaporated, yielding 1.4 g of (£)-1-[3,5-
bis(trifluoromethyl)benzoyi)-5-(phenylmethyl)-3-pyrrolidinone (intermediate 24).

L

30
h un formul
Example B.1
a) Titanium(IV)isopropoxide (16.5 g) was added 10 a mixture of intermediate 3 (21.5 g)
and 1-(phenylmethyl)piperazine (8.81 g) in DCM (35 ml). The mixture was strred for
35 3hours at RT. Sodium cyanoborohydride (2.85 g) and ethanol (70 ml) were added and
the resuhing reaction mixture was stirred overnight at RT. Water (5 ml) and DCM were
added. The biphasic mixture was filtered over dicalite, and the filter residuc was washed



filtered and the sol vent was evaporated. The residue was purified by colum
chr onao- 5 graphy over silica gel (eluent:
CHerr]dJerr]/(CHerr]OHNH err]) 95/5). The pure fractions were

coll ected and the sol vent was evaporated, yielding 0.5 g (30% of
([err])-trans-4-[2-[3, 4-

di chl or ophem0 9wss440y| | - 4- pi peri di nyl ] - N- (2, 6- di net hyl pheny| BCTER96/466817i neac

et am de (internmediate 13). 10 Exanple A 8
a) Sec-butyllithium (0.066 nol) was adde@8to a m xture of |,L-dinethylethyl
1, 4- di oxo- 8 azaspiro[ 4. 5] - 8-carboxyl ate (0.06 nol) in

N, N, N, N -t t
(derr]lH e(rar] X%W %ﬂ%@mz}mgf%n{%gk%ﬂ&rdﬂ% %STserr] Cfor 3
hour s. gsigue Wasariailad frop GHRGHHME hpRreasia Ve BibRds e at

-70C. The m &fﬂaﬁ@m yiekding Bb3 95D %Y ofiay-isticf3BTbis(Mfludronieiyknzognd- DI PE

G or ) Lor MEENTRLER g THRim M oSl GBApEC " ™1 e

the sol vedt WPs1438p6Pat ed. Tol uene was added and evaporated again,
yi el ding 23 @) The moﬂ:erdh‘quéx{ﬁsrcbn)ceﬁuﬂedilnmhyduﬁhhgak purified by column chmmato—

7-1(3,5-difl
azggpi ro[|4. SF‘QE é‘?ﬁ%i‘%@@ﬁm e[-é}ylel’]’dl a% %&;Qté%;g:gg) m,I;gf
i nt er nedi at e4

(0.72 g) in mﬂsmewa@l:ﬂ;@mm:):dmmm ﬁderamdffmd driededickding 121 1hgp@r%) of The

sol vent S come§ ound ?¥ a‘?ﬂﬁﬁ'@ﬂacugpseofrxﬁesﬁ @%ﬁie}“@&egbﬁ#ﬁ%& gicgfrg 4 pum et her

and a sna wat er di ssol ved
in CH err] <:| P! (ﬁaﬂrﬂé*a*l Iﬁérh*%w@aoraﬁﬁthw%ew L Fﬁhewé@ethﬂ“{*(waﬂor at ed.
The residue mﬁ;ybﬂmﬁmﬁhﬁb}pqxoﬂzumﬂ‘lmhmwmfmgmﬁﬁthmn&rtve:eaolyaehed( el uent:

25 CHerr] gai %JM&WS‘{ dvifdda OTrQ m%e%aée&v%&d%)m Mmﬁﬂéf‘:aé ffiCt 1 ons

(G000 ot 6 BpT8Etnot, hs pprini w8 e Tt g el yieiding 1898 & a1 2 O

spiro[1, 35 d| %bM@W@hmwmbﬂdpMm{nﬁﬂMmb’y@hmMemﬂbh«pxp(:mnmﬂﬂ-rredi ate
15) l?eﬁaxi&t E)e2-BihienedicRie (B8 i (&nfpotrd {H nfp324023 9yl n et hanol (250 m)

was hydrogena ed at 50[err] wi t'h pal I adi um on actlvat ed carbon (10%

2 g) as a ca fter uptake of 30 hydr ogen, the catal yst was
filtered offhg%ﬂ{’%;flltrate was_evaporated. The resi due wa

purified ovef murof cgmpow 15 (B g1in mathangl 23Gmi)avee hydrogenaxed at 50 °C with
CH err] CeQer pz}llaﬂ?ubﬁmra]cﬁ}éﬁimman (8% P23 ds HEatdlyst. After uptakle of Hy, the ca!alyst

S;l[ F;L{ Sd[g;]%h hed Vlﬂ%L\Hu%{J\l:)s @?Qm gﬂﬁﬁ%ﬁ%ﬁ%%’)foﬁ IS, /o o
()-7-1(3, 5- d? iYR5eTR ﬁv{‘ﬁ@t%&vr‘i"ﬁ“%@?‘g&’ol"ml ‘)Péf’egaiggg"%‘? bec ane

(internmediate 16). 35 d) A mxture of internediate 16 (0.012 m)l) i n HCl
6N (30m ) weBxamileB3d at 75[err]C for 2 hours. The mixture was

cool ed, P®ur edfianium(FV)Ropropoxided 1312 Rpeht RiGtd koiawix@rf intermediatety (ame g wth
ﬁ[e?(rjr ]ng' Ler %N-TM&@@% {lqﬁf 5%&88%@(6 48 gfhiSEMAl)! Thi" ed.
PCT/ EP96/ 04 c®ixture was stirred for 3 hours at RT. Sodium cyanoborohydride (2.52 g) in ethanol _ og_
(20 m}) was added and the resulting reaction mixture was stirred overnight at RT. Water
(10 m]) was added and the reaction mixture was extracted with DCM (800 ml). The
30  organic layer was separated, dried, filtered and the solvent was evaporated. The residue
was taken up into water and this mixmure was extracted with DCM. The separated
organic layer was dried, filtered, and the solvent evaporated. The residue was pre-
purified by column chromatography over silica gel (eluent : CH2Clp/CH3OH 97/3). The
desired fractions were collected and the solvent was evaporated, giving 4 g of the trans-
35  racemate. Resolution was obtained by purification over stationary phase Chiralcel OD
(eluent: CH30H 100%). Two desired 1rans-fraction groups were coliected and their
solvent was evaporated, vielding 1.75 g fraction | and 2 g fraction 2. Fraction 1 was
dissolved in DCM, fihered and the filtrate was evaporated. The residue was dried,



2.7 g of ([err])-2-[(3,4-difluorophenyl)nethyl]-4-piperidinone
(i nterrredl ate 17). e) A mxture of 3,5-trifluoronethyl benzoyl
ettertde—(00TZ2Tor) T a snmal I anount of CH err]C[err] was added

dropwise to a stirred m xture of internediate 17 (0.012 nol) and

N, N- di et hyl et hanam ne (0.024 nol). The m xture was stirred at RT for 1 hour
and water wponigap added. The organic |ayer was separat edPCTUEP®H464I | t er ed
and the sol vent was evaporated. The residue was purified over silica
gel on a glass filter (eluent: CH err] Gderr]/ CH err] OH 100/ 0 and
99.5/0.5). The pure fractions were collected and the sol vent was

ted | d 489 f 3 5-bi s(t I t h b I
o T 0S. o i 1 VBB oRys G oAy et AR ReouP e G 10 ) )
E?gm)i ef f\o \?v methyl)-4-p€;mudlnyt]y\][ (Z,&mmemylwansn-lrmre)'amtamddéd (catnpou@26u nder
1, 4-di oxo- 8-a a@p‘?% éjQS] g-sé;(rcbo&%lxépéi [?6 5? m?)%#ﬁwﬁl?\lnﬁbd ,
L etr anﬂ hyl eﬁhyémadhmm wad evhfloramdl) The res{duf evms {iriddeyielding 1(7D@XE%)(4)- One
our a 2
3o(trifloor it gd*ﬁ’z%|b§§ﬂh§f’8?ﬁh’§’?m‘%ﬁ'ﬁ ﬁﬁ °"P’ ’1{“&‘%7 200 i)
was added. T@&WR&“M\P&CRMBS “&WW%‘G'“W&(WP@“W Ipr¥ed at RT for

16 hours. h was evaporated. A mxture of
2- met hyl - +571°d;|- Eiqﬁg,{ﬁﬁﬂ-‘r){lm salt (0.2 nol) in toluene (500 m)

e e Moot 2 watshsoid o vams Spomendndcosseed imie (Lymatic ool v ot
was eVapOfatﬂ&iﬂQ&Th&hra%élndbtﬁc‘vﬁﬂ;;mm:'.w;ir*p..ﬁclsa'fuf‘-ﬂi;&dJ.N‘El&whﬁ] sol ution

and 20 ; ICF i( &4 ega}seglg\%%ﬂ‘eggﬂﬁa% \q'%scflll[egdro}f an]ggccp gﬂﬁﬂ:&aﬁc@-&i ?g).llkan\./s\@ l% ar at ed,

dri ed, ue was
suspended i rPisFifinoromeshybpenzoyi-2-(ehisey! @ﬂh@d¢mn¥1}'~‘a’6‘4’m’é¥1ﬂ’m¥%s

di ssol ved i npifdrizrerabétninide SA.ymhalic adidi( It hecampotmd #5)was hydr ogenated w th
pal | adi um on activated carbon (10% 3 g) as a catalyst. After uptake of

hydr ogen, tlgﬁm& catalyst was filtered off and the filtrate was

evapor at ed resr.due wa i ed ov el on a glass filter
Cor et G- A PR OE oot 45 K4 8} Blerasion £ 2167, and Foft o, o

col | ected ar(@%Bélmtmﬂwb%c@wéﬁpom&wedmrﬁdlaedtcﬂamdlf@rﬁmgs dhesol ved in
H? c g FN ]1gQ?acuon mixthn: wal Ghashel &id’ t]icgépﬁ%l@@oﬁhﬁxc ﬁ?&tﬁﬂg Ariéd, filwteEantRific SEI'Ihr red

a err e
concentrate i mmg%vgd%ﬁ'%h%gmg@ a't‘sepdmﬁfd évoc}%&m ¢ n%@%gﬁi}%raéﬁgm
extracted V\AWB 99.9R8)- o%&f’?c&?@rwm leetprhangthassolvgng ed
filter edZOandvisbGap%Gmed wldi@gn sw\gmsw;apmatﬁﬁmemymémb@uqlm-wrl fied over

silica gel ARmoRhRNDhlabei.2 (Behilin) o piperiiEbiphidyl £ plpblabiibglad O 95/5)

The pure frac ons evapor at ed,

yi el di ng 48. (sorppaupd 433mpB8(1)°C) [ 4- (tri f 1 uor omet hyl ) phenyl ] net hyl ] - 4-

pi peridinone (internmediate 19). 35 Exanpl e A 10 a) A mxture of

et hyl [err] Bxsmple@®:®nebut anoate (0.5 nol) and benzenenet hanam' ne (0.5

mol ) in th50| t@&&dé@@mmc&ﬁézwgpng} R fninyd %&aﬁw %ssgz d
O s G S ko ALA T WL b3 1020 (1
palladium on activated carbon (10 %; 2 g) as a catalyst in the presence of thiophene (4 %
solution; 1 ml). After uptake of hydrogen (1 equiv), the catalyst was filtered off and the
filtrate was evaporated. The residue was purified by high-performance liquid
30 chromatography over silica gel (eluent: CH2Cl/CH30H 100/0, upgrading to 90/10).
Two pure fractions were collected and their solvent was evaporated, resulting in residue
1 and residue 2. Residue 1 was suspended in DIPE. The precipitate was filtered off and
dried, yielding 0.94 g (17%) of (*)-cis-1-(dimethylbenzoyl)-4-[4-(diphenylmethyl)-1-
piperazinyl]-2-(phenylmethyl)piperidine (compound 12; mp. 100.8°C). Residue 2 was
35  dried, yielding 0.2 g (3.6%) of (¥)-trans-1-(dimethylbenzoyl)-4-[4-(diphenylmethyl)-1-
piperazinyi}-2-(phenylmethyl)piperidine (compound 13).




WD 97/ 16440

PCT/ EP96/ 04660 -27-
Catalyst was filtered off and the filtrate was evaporated, yielding 29.7 g
of ([err])-ethyl N, 2- bi s(phenyl met hyl )[err]-al ani ne (internediate
20) . b) Ethyl chloroacetate (0.3 nol) was added to a m xture of

i nt er medi at WORIN6HO2 npl ) in DVF (250 m). The nixt BFEER6D4ESS; [ [

and triethylamne (0.4 nol) was added. The 5 m xture was stirred at
60[ err] C overni ght. The solvent was evajyfbrated and the residue was

taken up in water/CH err]C [err]. The organic |ayer was separated, dried,

“filtered and%@ﬁﬁ] sol vent was evaporat ed, yielding 76.6 g of ()-ethyl
3-[(2- et hoxy-2Z-0X0 ) no] ben ebut anoat e

(i nt er medi at & Mixgre °f°°mp£"?’@)15l(br9%5r??’é[@ir“5’(£§ "é’éﬁM‘)” (Qéégﬂeaf‘bd to

80[ err] C underthibl {300ml) waa elitiddar RT fdrdhog) The smixiif was sdoksionid reflvgedfoxt ur e was
t d at 8 d

stirred a hﬁ&r&lﬁesef §:de§‘ %gﬁm}me%@as%ﬁ ﬁ@ﬁizﬁ\é@&@ﬁé&mgésiogtgl red and

wat er (17
98}&!“%?%%31‘9\/?\3% TREHSS ¥R ext r act ed

refl uxed 9 ?asse}nflﬁf (e@eﬂb&ﬁzc{
wi t h CH[ er r ] Ghlleered jnd thdreolennwasievaporated. The aqmlue waspuEifipd by BPHC oversiliesl Wi t h

ﬁgerevgggr:tga ﬁﬁe re25|Ea'duescéljlgﬁ/blﬁngs(ﬂr{Te'g frakf8ies umeé}r apﬁif gvz(rjl -
%Ag?‘i’“? &8 X’G }“{‘}rbc-{c)g Q%%)O? The pure

silica gel
fractions wefﬁ wal [3&53ble@1&lmbme!hy1)bemﬂ}4d¢4(%bymoxw}pmghﬁnyh{led yi el di ng

7.8 9 of 16) - LoSahinal shsubir ggza-. Yokl @982 023 g 1ot of el ate 22).
d) A mxture r]H(O 03 nol)
in THF (200 F& )"“"P{B%r&?@%@" &%x‘%ﬁﬁgﬁ”ﬁ%? ]8 (,Ifl vat ed carbon
(10% 2 g) apiperazisgtib2-{enyliethghpipdidinedmmgloand$l)hydr ogen, the catal yst was

filtered off, yielding ()-5-(phenyl nethyl)-3- pyrrolidinone
met hanesul f oBgdn@ifidlBY) (i nternedi ate 23).

s gl s
t t t RT

1Er3I ﬁo_u?/sa?nSﬁdmtxnmwhed:owtdlsswéefn,Cmedd adeEasheMuCHi(e!d a:kbé]a o
:8: 3%:82 gP (%é%a &;ngﬁ Q@ %% vg X‘s‘hwwgh %e rteglddhlgdwas
purified by ?ﬂrﬁ“ﬁ‘ﬁ Bﬁf‘g‘bfﬂi %Vg?segfﬂq’g?i{ga?éﬂ“f

CHierr] Cﬂ?erpqﬁf@ipwﬂmﬂmzﬂasﬂﬁw@h@t CH2Cly/CH3(H 160/8, MS.&BML ected and

the sol vent wsnsuadm Tabiichd whretoflecttdd ahd thesbidem wasBvaporat
pay T UOT B vragt%s% 3&89&%@%“ 1S Hsmher ”°r?re»(' ”Eiran”ﬁ?;at °
B. 1 a) ben 4l H - ms%plriapmlmlén(tm}w@ynmm@wuaaﬂ-lmpmm% ure of

i nt er medi at e2-gphemimath@)piperidine (@tpodnd TWyeNy! et hyl ) pi perazine (8.81 g) in
DCM (35 2%). ?he mxturpepewas stirred for 35 3 hours at RT. Sodium

cyanf)bpr ohydﬁig?&léﬁ% g) and ethanol (70 m) were added and . t he g
b ver o A il needisi Q0P HA) et b ARSI ol cal i Le. and
the filter r @mgonmnmﬁemn was stirred at RT for 15 minutes. Triethylamine
(0.007 mol) was added and the mixture was stirred at RT for 1 hour, Water was added.
30  The organic layer was separated, dried, filiered and the solvent was evaporated. The
residue was converted into the fumaric acid salt (1:1) with 2-propanol. The precipitate
was filtered off and dried. The residue was converted into the free base with NaOH.
The precipitate was filtered off and dried. The residue was purified over silica gel on a
glass filter (eluent: CH2Cly/CH30H 100/0, 99.5/0.5, 99/1, 98/2 and 97/3). The pure
35  fractions were collected and the solvent was evaporated. The residue was dried, yielding
0.8 g (36%) (+)-cis-N-[2-[4-[1-[3,5-bis(trifluoromethyl)benzoyl)-2-(phenyimethyl)-4-
piperidinyl}-1-piperazinyl]ethy!}-3,5-dimethylbenzamide (compound 116).



WD 97/ 16440
PCT/ EP96/ 04660 - 28-

w—t—h—BeM-—:H'rE—O'r'gmwas Separated, dried, filtered and the sol vent

evapor at ed. The resi due was crystal i zed fromCH err]CN and t he
preC| pitate was filtered off and dried, yielding 7.93 g (26.9 % of
()-cis-1-[ 3werddhdabri f1 uoronet hyl ) benzoyl ] - 2- PCT/EP96/04660
(phenyl net hyl ) - 4-[ 4- (phenyl net hyl ) - 1- pi perazi nyl ] pi peri di ne (conpound 16;
5 np. 143.8 [err] Q). b) The nuogber |iquor was concentrated and the
. residue was purified by colum chromato- graphy over silica gel
(eluent: CHerr rr]/CH err] OH 100/0, then 99/1, 98/2, 97/3). The
desired fra €A) and %B)) were collected and their solvent was

evapor at ed. Ahmixture of Comwuiﬂé hapreparsd agqoptingipexaraple Brép (R-204[rel} inapgthanp) t er ed
of f and dri edso ¥1)ShaS hidtogdendidd 8 S09C With pinaamm oxc&wuarbbﬁ uoT%el P Q

]E ; af ? ;ﬁg S Of y%t E-xhe prcsencevﬁ thxop?xc (ﬁ% SO; uuon. 11Xbe ﬁ \g:taic of }gydmgcn thé 20% of

1-[ 3, 5- bi%( tqaxalyswasd'mmpff)abé the djrdte wayqyppangtedrelhieyesidug was crypialiesd -
net hyl ) - 1- pi fa&h BIPEYTHeprdte xiaﬁ'ﬁh@ﬁltﬂib&off%h@hﬁrmﬂpmmcBiEdthﬁs&dn‘&ﬁm‘lr wer e

N d h ;
o Lo B ek Ml O e e e
filtered of fresigng whsisespended in BIREg The gocigity was filieredioff 4151 e d ‘s fmcnon

[ 3, 5-bi S(trI&As%@ﬁmm#ﬂw:h@ﬁﬂﬁﬁyh&d&n(mﬁwmm&almﬂm[oﬂfmwrret hyl) 1- pi

o075 Y| panen AL B i SRS R R 2
met hanol  ( 258ddisd, yisldieg QP gé?égem (Rreish-(framinec?, mmptmdphenplérﬂﬂédﬁ
activat ed ceifludromtthyPPenedyiBl-(phenydimerByInk pieridiAfil-¢pipepizikseainide] GE)3-, the

cat al yst ) f d the filtrate was evaporat ed, yielding 7
TS o) Gk oo

(trifl uo&n%i%moyl ] - 2- (phenyl met hyl ) - 4- ( 1- pi per azi nyl ) pi peri di ne
(compountt’ 155+ Example B,3 25 a) Titaniun(lV)isopropoxide (13.2 g)
was added t dSee-batyllithiure (@055 molpwasmided @ -ZB°ClinddriNdlow to a soluamjof .
it ire vas oL ) Se i s 50 ) I 1
et hanol ﬁ}v&,@ﬁ mﬁ&?"'ﬂﬂ%@ﬁd’%{ﬂﬂghém s’ﬂ?%%rl?@éﬂ] gi" e was
stirred oversamglsie aétlmm a myigtuge-of benzaldeltyrlg (G0 mal & €aHEROLARImDwasr eact i on

m Xt ur e 208S addddl Tht Miiktiire Was RIlIVed36 Grarift Jo RT A théh stied @PIPC fdrad g Gburgas

vt aken U%E@m&g’é Saita@ld E et G wlihE PHER it ul CPschifi O1°
separated an ext@r-"gémtb QHa(cle: Thegreanic tayer was| separated, deiedy filtered and thent
evapor at ed. sdlventwas e¥hipOratbds AvoRition of 2-mefhyl-2-bropanddypocasdiniRalc@o2mrdtpgr aphy

over S'l'caxxgﬁhueéﬁ er)dw g@é’dti%s[ cfxir{ﬂdhﬁér“x%&ﬂ%ed&hwc&r desired

fractions were ¢ he sol vent was evapor at I VI ng@ic(l:; of the
trans- 35 r?d@eﬁatTée s‘%’!&’b?’ﬁ% $¥IPoTIRd: M@wﬁwwﬁbﬂ ‘H"E:aﬁ
stationary pblage, Saced edth GHICI2 and dedaeled.cTbe orgidiciaydr Gtds aﬁﬁ%fﬂteﬁ&\mddem red

trans-fract igQoHEAWS o &Oht@&;ﬁ& a&dpuhhsasmsmca ge'faﬂ.x
evapor at ed, Yyl el %}P%I' 19,‘9 y on ﬂ"a ract on 1 was
di ssol ved i ff 2| PPt 5?’@“095’5‘:"@5% {hef vfﬁé"‘tsem due was
dried, evaporated. This fraction was d:ssolved in methanol (150 ml) and hydrogcnated with
30  palladium on activated carbon (10%, 3g) as a catalyst. After uptake of hydrogen, the
catalyst was filtered off and the filtrate was evaporated. The residue was purified over
silica gel on a glass filter (eluent: CH2Cly/CH30H 95/5). The pure fractions were
collected and the solvent was evaporated. This fraction was dissolved in DCM (20 ml)
and Triethylamine (2 ml). 3,5-di(trifluoromethyl)benzoy! chloride (0.0087 mol) was
35 added at 0°C. 1 hour after complete addition, water was added and the mixmre was
extracted with CH2Clp. The organic layer was separated, dried, filtered and the solvent
was evaporated. The residue was purified over silica gel on a glass filter (eluent:




WD 97/ 16440

PCT/ EP96/ 04660 - 29-
yielding 1,55 g (6%
(-)-(A)-trans-4-[1-[3,5-bis(trifluoronethyl)benzoyl]-2-(phenyl -

met hyl ) - 4- pi peri di nyl ]-N- (2, 6-di net hyl phenyl ) - 1-pi perazi ne acet am de
(conpound 2@io97/16446 NP. 97.4 [err]C, [err] = -5.81 (c = 1 PuTEPIEQIMEH0 .
Fraction 2 was di ssolved in DCM filtered and the filtrate was
evaporated. The residue was dried, yield2ng 1.70 g (6% (+)- 5
(B)-trans-4-[1-[3, 5- bis(trifluororrethyl)benzoyl] 2- (phenyl met hyl ) - 4- pi peri d

b, | oA R el L B SEB  T
27 was di ssolevapgrated. ihisfraztion wmavenaﬁmrm@n@r}@ucncﬁp@ agif saly (1)2) mqhu c

acid salt wi tebxaﬁolsqhé'f)ie%nﬁké whl fidi®d SfEaricdridd] m&n@amgqm)of@ﬁamlxture was

;f Ielr (rj:aﬁ gf O:_) éébxsppgﬂ%gﬁns aﬂic?zcgﬁ} -4 er%t':tR Elapxgcrx\@nyl)fﬂ lp%e ?metgylipx n'gmdr' ed,

bis(trifl -hl]iﬁl)mﬂﬂ omppnd dglnet hyl ) - 4- pi peri di nyl ] - N-( 2, 6- di net hy
| phenyl ) - 1- pi perazine acetam de (L)-malic acid (1:1) (conpound 95).
Exanpl e B, 4 EkbmpleB.I0 xt ure of corrpound 15 (2.5 g), internedi ate 5 (1 65 g)

and sodi um cgy :991%1&?{

stirred and r%e@? gf?%“r'p ?“%(19 oli W%W&m t or?hﬁi@“(ﬁ hed
and the sepaPé-‘{]«?HYH ymsthy! pengam 15??5’@“"15” (ﬁochﬂb‘“e anol sol vent
was evapdpat Qiﬂmll‘he.rvastcumﬂm&s:-pm'lsﬁheﬁ Ohe sclednd ivezen gpdr“wmmxgk.aas filter

(el uent: %{JQ&%&LA&%&M% /ﬂea&me dmeaf pure

fractions vvere g_ ecte % sol vent ;2 S evant[ |eId|ng 1.59
g (43% of ( 1 gm lwa%q,vgpqmr:g evas p over silica gel
(trifluor orret)hylg)dseﬁkm(bl}lerﬂ CHEp'THOHRP00; 9,9/p.|9f8§rand9'ﬁ§i) | FHeepmre] - phenyl - 1- pi
per a2| neaet atfﬁcuons were doREARPLIND the’SBivertRvas 86 sidue was converS®iFR) € B, 5

g) and allétu a”c““hrgﬁgﬂ?imﬂagﬁwgg epﬁe%&;g:phe?%%d)(ﬁﬁgeram ne (2.5

hydr ogenat ed yielding! B4% g {22%xef (EBcif-d#l€]1-4.5-bis(iriflucromethyiienzoylleh acti vat ed
carbon (10 ‘V r%nﬁ}ueaasl)aa-ﬁ?erﬁixwz @e&heylpm@%rcmoaiph&mmmmem&ﬂy %

sol ution; t equiv), the catalyst was
filtered off rﬁmﬁ? )ﬁumqp&if)f[?% \?féé)rat ed. The resi due was
purifi ed2gH r ormance liquid 30 chromat ogr aphy over silica gel
(el uent [ ]/CH err] OH4 100/ 0, upgrading to 90/10). Two
pure fracti onﬂsnlmn'eOﬁ@l)-lld&IdeS(uiﬁdommw'l)&mzvﬂhz'{@dsﬁ%ummpaﬂ)mﬂhyﬂe%uI ting
| residue - piperidio 00088 BHONL, 6 Bl ishchy e 0.64Eo1y he

i I
CRERRER s cokach st N el
pi per azi nyl ] Mqﬂh@ﬁ}B&K&Qllﬁpm!bmdﬁMBOl((&@mﬂomwadﬂﬁd The. mixe @s. Resi due 2
was 25  stimred for 2 days. Water (5 ml) was added and the mixture was stirred for 10 minutes.
CH2Cl; (200 mi) was added. The organic layer was separated, dried, filtered and the
solvent was cvaporated. This fraction was purified by HPLC over silica gel (eluent:
CH2Cl>/CH30H 98/2 to 90/10 over a 30-minute period). Two pure fractions (F1 and
F2) were collected and their solvents were evaporated. F1 was purified by column
30 chromatography over RP18 (eluent: NH4OAc (0.5% in HoO)/CH3CN 40/60). The pure
fractions were collected and the solvent was evaporated. The residue was dried, yielding
0.33 g (8%) of (z)-cis-4-[1-[3,5-bis(trifluoromethyl)benzoyl]-2-[(3,5-difluorophenyl)-
methyl)-4-piperidinyl]-N-(2,6-dimethylphenyl)-1-piperazineacetamide (compound 132).
F2 was purified by column chromatography over silica gel (eluent: CH2Clo/CH30H
35  100/0 10 92/8 over a 30-minute period). The pure fractions were collected and the
solvent was evaporated. The residue was dissolved in CH2Cly, filtered and the solvent
was evaporated. The residue was dried, yielding 0.24 g (6%) of (})-trans-4-{1-[3,5-bis-
(mifluoromethylYbenzoyij-2-[(3,5-difluorophenyl)methyi]-4-piperidinyl}-N-



35 dried, yielding 0.2 g (3.6% of
()-trans-1-(dinethyl benzoyl)-4-[4-(di phenylnethyl)-1- - S

prperazinyl|-2-(phenyl met hyl ) pi peri di ne (conpound 13). WO

97/ 16440

PCT/ EP96/ 04660 -30-
Exanpl e B. 6wo 9716440A m xt ure of conpound 15 (0. 005 nol) andPCTI/EP96/04660

1, 2- epoxyet hyl benzene (0.006 nol) in met hanol (50 nml) was stirred at
RT for 1 hour. The m xture was stirred-3ak®d refluxed for - 3 hours. The

. solvent was evaporated and the residue was purified over silica gel on a

5 glass filt &&migire}eﬁer%ényg_—[é% $hda &‘r"],@g:@% @13% 0/0, 99/1 and 98/2). The

pure fractions ecte was evaporated The
resi due was puri fli by HPLC over silica gel (eluent:
CHerr]d[er ]OH 98/2 to 95/5). Two pure fractions were collected

and their 3.5 di(sdluomrthylhemzeylablopde €160 1 mehovas addsiddeie mapgtere of (H-dranyi el di ng
0.7 g (23%9 842-(3.4- dxchlomphcnyl)mc:hyl}) -pipcrrdz 1J-N-2 6-dxmclhylphcnyl)—l zplpcrazx e-

48 Lt OGR4 T s s R Sy s '

of amine (2m!) was added. The mixture was stirred at RT for 3 hours, washcd with a

(I[)er;L ]1)-cis- aiidie%ﬁadgi sx&:rdnfiiwemfehyiniiﬁeaaﬁyd ]e"r;iésbﬁei{zznbwpemeullfhenyl eth
- Z1 |

Lhpi o 8, 7 Teehi s ety (BGRE TR o, Rt i et thRE Ciry?

1- [ (2- mettyl ’"53@%&%’61‘ yIBerperefpic onshypere "'*!!ec’esbm:izhtmclmzom%@m k) and
Cupper fodooﬁsxaw\)aswgrsmﬁea&mct}ﬁtm% Pidcpieate Was A1kred!6f and dried, The m xture
was cool e

CHerr]d[er Llﬁﬁﬁg‘ﬁ (45%%1[0(@ ;'%ugd‘{'m J u%; ﬁlﬁlﬁcwﬁﬁﬁéﬁ%m C Iayer
was separ at edichioraghsayDrogthyil-4-piprridipd V-2, F‘}'WPQ?FQRW*

filtered and(cb:hpo@dlme)nt was evapor at ed. The resi due was 20 puri f [ ed over

silica g on a glass filter (eluent: CHerr]d[err]/CHerr]OH 100/0,
99.5/0.5, 99/ 498.5/1.5 and 98/2). The pure fractions were col |l ected

0" 40% ?5’ | R g or crpand 1 Q) gpelndpigezait. 2 alipridica rboratactya ¢ "9 1 42
benzoyl ] - 4- [ @04 nfol)ifi methatdl {2505m1 way ktdpdgenased e RIT-ovemigbhwithpalladiom-a@- y| | - 1- pi p

erazinyl ] activatedcaftioh €10%b,780) A4 &d&ilﬂ‘?rxh the %sézﬁ@ﬁp&l ﬂen@é&% solution, Exanple

B o0 T e R A D0 T e P Penioy

{mﬁ'lmfsor 15
m nutes. Tr ieeﬁmatedﬂ'ﬂie residue wag purfigy Omls§llceia§ opd@lass Fred (alyent EB2GYe was

stirred at RIH{GH 100/0199/1, 98pdtog)3 msosﬁigidﬂsb uRfractidMOwaE Balltbed hy/@E Was
separ at ed, dpjgf; E\Hﬁ;S dfeg %ﬁé’mgnﬂﬁe o c‘éﬁ%aiivaﬁq {g’si! tag‘rgtsﬁtgeza SManol . The

resi due was conver
preci pi t at e Sthanol- The pregipjugte payfikered (gﬁ%flddlfieéd’lequ% 8432aXofums convert ed
i nto t hekSf r ge)-dind 43 BibisqaiNadlomethyl)benzoy!}-4-[4-(imidazof1,2-a]pyridin-2-ylmethyl)- 1-

piperazinyl}-2-(phenylmethyl)piperidine (E)-2-butenedioate(1:2) (compound 111).

Example B.15

(+)-(B-trans)-4-{1-[3,5-bis(trifluvoromethyl)benzoyl}-2-(phenylmethyl)-4-piperidinyl}-N-
30 (2,6-dimethylphenyl)-1-piperazineacetamide (0.003 mol) was dissolved in ethano}

(20 ‘ml). A solution of fumaric acid (0.003 mol) in ethanol (15 mi) was added and the

mixture was stood for 7 days. The precipitate was filtered off and dried, yielding 1.2 g

of (B-trans)-4-[{1-[3,5-bis(trifluoromethyl)benzoyl}-2-(phenyimethyl)-4-piperidinyl]-V-

(2,6-dimethylphenyl)-1-piperazineacetamide (E)-2-butenedioate(1:1) (compound 128).

Example B.16
A mixture of (+)-1-[3,5-bis(trifluoromethyl)benzoyl]-5-(phenylmethyl)-3-pyrrolidinone
(0.0037 mol) and N-(2,6-dimethylphenyl)- 1-piperazineacetamide (0.0037 mol) in

35



The precipitate was filtered off and dried. The residue was purified over

silica gel on a glass filter (eluent: CHerr]C[err]/CH err]OH 100/0,
99.5/0.5,99/1, 98/2 and 97/3). The pure 35 fractions were collected and

t he sol vent was evaporated. The residue was dried, yielding 0.8 g
(369

()-cis-NJ[ 2“{’%9?‘1“?"3 5-bis(trifluomet hyl)benzoyl ] - 2- (phenyl rret hyI

pi perdi nyl]-1-pi perazinyl]ethyl]-3,5-di met hyl benzam de (conpound 116)
WO 97/ 16440 -34- -

PCT/ EP96/ 04660 - 31-

Exanpl e B. 9 e mufsdnmwﬁycﬁégeﬁ&isaaﬂgmz&pdam%roﬁdcmeaa shhérx16%, exanpl e

B.4, (0.004 at t 50C with
pal | aéll um onm) )H/%at“ggf‘ 8‘61‘258‘?‘?“(“%°%}6°%°"§)’§5é°“g? o Ae? g%{%}? ‘\?SQ&P By heWI
presence of thticaplystwas(filtetadoff and thedilrale wisevaparated: Jibe sesisluo vahputified by, t he

5 catal yst W%auﬁnhlcm&g%ﬁy au&elsxhbwgrf (eldeﬁxatﬂz@m:rﬂmmsat THe debb@ r esi due

was crystgl li.ze

e fllte d.of f, washed
with DI PE an&‘a‘&ﬂ“éﬁmfﬂi’%c‘ﬁ“f‘&gf'ﬁ%ﬂmm Wabeva “%a@é wa5 dped e The
m xture was Fkiystelizedifrom PIPEeTheireaipitatewas f@m@eﬁau@@ea‘mddmgtmg resi due was

fsusr);ended in(3 %’Ear(Itl&sm@gwtﬁﬁ&mumemybb@&@m su‘(;ﬁhcaﬂﬂm é;ﬂ) Thiﬁ
racti on C rtre C W a warm
Corut i on of PN S ety eyl Bkt E ks fide Sooathos

was stirred

for 6 hours. The precipitate was filtered off and dried, yielding

0.91 g (289 Exampie Bekis N (4- ami no- 2, 6- di met hyl phenyl ) - 4-[ 1-[ 3, 5-

(trifl uor ometdptis bephznplinkthPh-GrRéphehpimithyl))i- mquiib@mnﬁérwhe] (ODOMWIﬁZi neac eta

geg-ebt(JtE) I I2|t Bﬁ‘:ﬂ S%&:]:c GFC lgr(_pg 'gd %‘?&T ow to a
Y R)«H-axe qaol hite rmxture was stirre onan ice/ethanol-

sol ution of
4- (4- et hyl - bathj qndetdiﬁﬁg&b)?‘ﬁettmrlmmc dusneided ropyisat & sélﬁn@ﬁofrlw)dxmaﬂyl-

NN N N 15et pg Q}S&l‘?&*&ﬁiﬁd&ﬁﬂhﬁﬁ?ﬂ@ﬁ &&hi‘mi@ dm%)fn%éwdsﬂh%ﬁé%ﬁzal ¥ 10 (50

mM). 2 h t hyd
(0 0511} rsﬁ'%{%f mﬁ%mm%aﬁwf@&aﬁ#Onﬁki@'ng%)ﬁz 1hrBacioR TR *meftﬁrg nas
al | oned t o wawvasistireed @¥eraight. tThemixturerwag dilered @8R €HeCl, Until a 1 5mhtntal solume The
SNﬂl[ \érep} Gmgowmgsxﬁé&memhé&ﬁmeﬁdmsmm fed/¥ 1@@36@}%5&@4 Og ni c

| ayer was sek)gr %g"&l'*'cgrt?@%wz‘e@gg& %P'efgo "’L’%sa g[ﬁé'ﬁ’%mm hI‘?'gvagor at ed.

A sol uti @ ofesiredireqtipns werg colinsted and the sl warnt was eyaparaed; ygiding 920 gof |

t ol uene ( 100(c)s-WHS 4aiishdstopieny!keryl]-2aphenpimetn-4 aqphényinsighwRs stirred at

100[err] C fog; . lp? nt was evaporated. The residue was
washed wit h satlmrl&t%g' {ﬁf%or @GO 20 solution, extracted with

CHerr]d[er and canted. The organic |ayer was dried, filtered and
t he sol vent rated. The residue was purified over silica gel on a

gl ass fi B¥er 3.5-di(trifléarbmethyl)- 1 @sdcyanaioBrzene] (0,002 raol) inGCHILGinl) Wk addsdr e
fractions wefoh mRhire 6t @5lraRdnid 6 dihNSiHenWRS-[2-(phenylmethyl)-4-piperidinyl]-1-
piperazineacetamide (0.0025 mol) in DCM (15 ml). The mixwre was stirred at RT
overnight. The precipitate was filtered off and dried, yielding 0.66 g (40%) of (2)-trans-
4-[1-[[[3.5-bis(trifluoromethyl)phenyl]amino}carbonyl]-2-(phenylmethyl)-4-piperidinyl}-
30 N-(2,6-dimethylphenyl)-1-piperazineacetamide (compound 143).

Example B.19
A mixure of (£)- 1-{3,5-bis(trifluoromethyl}benzoyl}-2-{[3-fluoro-5-(triflucromethyl)
phenyljmethyl]-4-piperidinone (0.01 mol) and N-(2,6-dimethylphenyl)-1-piperazine-

35  acetamide (0.01 mol}) in 2-propanol (150 mi) was hydrogenated at 50°C with platinum on
activated carbon (5 %:; 2 g) as a catalyst in the presence of titanium{IV)isopropoxide
(2.84 g) and thiophene solution (1 ml). After uptake of hyrogen, the catalyst was filtered
off and the filtrate was evaporated. The residue was taken up in CHClz and H0. The




evaporated. This fraction was dissolved in methanol (150 m) and

di um-on—activat-ed—carbon—{10%3g)—as—a———
catal yst. After uptake of hydrogen, the catal yst was filtered off and
the filtrate was evaporated. The residue was purified over silica gel
on a glass filter (eluent: CHerr]C[err]/CH err]OH 95/5). The pure
fractions wlQ3/1644b  co| | ected and the sol vent was evapor aPEYEPI§4E60
fraction was dissolved in DCM (20 nl) and Triethylamne (2 m).
3,5-di (trifluoromethyl)benzoyl chloridd30.0087 mol) was 35- added at
. Olerr]C 1 hour after conplete addition, water was added and the m xture

‘Q’as d fil t d rWaE Ebpgﬂc&wakﬂd[s@kﬂl nmwmzpng@ruﬂad |f$y,gd wﬁ@ﬁﬁar at ed,
rre | er an e i e was
pur 11 ed oVl o s e, Tuis R 3 RRRIR) O TlE: Sl

97/ 16440 (clucm CHzC!z/CHaOH 98/2). Two pure fractions were coliected and their solvents

PCT/ EP96/ 0466&e evaporated. The residue was dried, yielding 0.72 g (10 %) of (£)-cis-4-[1-[3,5- - 32-

O o] O d " Sl byt T Mo G AR BB R BpBhueC o0 and the
(E) - 2- but ene:am'idmyae\' @.&dimethylphenylv)-piperazincacctamiple, (fompoundd 4p) andiOR8igat e was
filtered of f(1amg of () 9rbns Hi{ € 3i5- Bi@(ﬁﬂ%r@n&ﬁﬁ%nzeﬁlm)[rsznébr&s-(mﬂuom.

[35b|s(tr|fl nzo

1- pi per azi n (H@f ?‘fﬂ?’yﬁé}%%ﬁﬂ'&ﬁ@& éié:%mg%ylp he(’ﬁ?'i?xmﬁcﬁfa@é‘?ae( 1:2)
(conpoungd 13e9mpound 141). Exanpl e B, 11 A mixture of conpound 15 (0.005
nol ), M{"z-(s, 4- di chl or ophenyl )-4- [ (et hyl sul fonyl) -

oxy] but yl ] - Nrabies hyd 4 e cempouds of GordRmT 1) s Jveiptephiztiatdoriing to obe GOb&enDI ) in
ethanol 10 {9 Blehoii@exadigidsieh. and refluxed for 6 hours. The sol vent was

evapor at ed, the residue was taken up in water and extracted with
CHerr]d [er IThe organi c | ayer was separ at ed, dried, filtered and
t he sol vgnt vapor at ed. The resi due was puri fied over silica gel

on a glass filter (eluent: CHerr]d|[er CH err] OH 100/0, 99/1, 98/2 and
97/3). The pure fractions were cted and the sol vent was
evaporated. The residue was converted 0 15 the furnanic acid salt (1:2)
with ethanol. The precipitat@swas f| I t%llzed of f and dried, yi el di ng

1.42 g (27% of ()-cis-N[4- [4
(phenyl net hyl ) - 4- pi peri di nyl ]

(t 7\ uor onet hyI ) benzoyl ] - 2-
N 2- 14 di chl or ophenyl ) butyl]-N

\ [

- et hyl - benzam de (E)-2 tened| ate (conpound 93). 20
Exanpl e B, 12 A m xt ur €Hf
()1-[3,5-bi gl uiorgrethyl i benzoyl 1. 2. L (3 ' 4-
pi peridi non C().ONG.G EX. nBL) , N- (2, 6-di net hyl ph¢BRyysical dapai (mpr=antld tm de
(0. 0058 nol 6aan#i tani un(1V) i sopropoxidg £(0.0064 nmol) 1 n 2-gropanol
(5 M) was %rrelat overnight. NaBH'err] (0.0116 nol) and
et hanol (15 fe ddded. The nixture was pE)#a8tirred for 2 dayd Water
(5 mM) was Edded nd tihecup e was stirred{for 10 m nutes.
3 9 (&)-cis; mp 196.9°C
-—cn,_o
4 9 &)-trans
o
5 5 —Clig—C—NH (&)-cis ; mp 94.0 °C
CHy
CHy
. o]
6 5 | _cp—Conn ®)-rrans
o
—CH; 1
7 8 d (£)-cis-(E) ; mp 201.0 °C




CH err]C[err] (200 mM) was added. The organic | ayer was separated, dried,
sol vent was evaporated. This fraction was purified

filtered and the

by HPLC over silica gel

90/ 10 over a 30-m nute

chr omat ogr aphy over
40/ 60). The pure

RP18 (el uent:

(el uent:
period).

fractions were cg}

evaporated. The residue was dried, yielding
(+)-cis-4-[1-[3,5-bis(trifluoronethyl)benzoyl]-2-[(3,5-difluorophenyl) -

F2)

0.33 g (8% of

REREPRAT

lected and the sol vent was

CHerr]C[err]/CHerr]OH 98/2 to
Two pure fractions (F1 and
col l ected apghégid SOl vents were evaporated. F1 was purifi
NH err] OAc (0.5%in Herr

wer e
m 30

methyl]-4-piperidinvl]-N(2 6-dinethyvlphenvl)-1-piperazineacetam de
(conpound 13%), No.lEx. F4. was purified by col u%hmamﬁaéﬁ%ngﬁﬁt) ilica
gel (eluent BT T CHET ré:r TOOA O To 927 =TT hut e
period). Theg pure fgac{io re collected and, the . %?weet was
evapor at ed. e regt dug i ssol ved in CH el ﬁ)ﬂ%'ﬁ)]f“p i'F'tered and t he
sol vent was gevapor at ed residue was(dried, yielding 0.24 g| (6%
of ()-trans-{4-[1-[B, 5- bi_s-

(trifluorongthyl)benzoyl]e2- ‘,)Cgi di f1 uorophefyl ) net hyl ] - 4- pi peri di nyl]-N
WO 97/ 16440 {9 8 |_1& oci (#)-cis; mp92.1°C

PCT/ EP96/ 04660 ’ -3

(2, 6-di net hyll pheny] ) - 11 pi per azitggacet am de (cenpound 133). anpl e
B. 13 3,5 di i 11 ugemet hyl ) benzoyl chl éride (0.0011 nol) was ladded
to a mxturd J-cis s mp 72.8.°C

4-12-1(3, 4-dichlor ﬁﬁ-‘("?bzdl nmet hyl phenyl )-1-p
i perazi ne- M (20m ). The m xture S
stirred for £2n1) was added. The i xture
was stirred E)-erans di | ut ed NaOH sollution
and with wat S evapor at ed. he
resi due was y _C&8i hr omat ogr aphyjover silica gel (eluent:

CH err] d [ erjrip/ CH[ err 95/ 4). The pufe)cisaeipg 08 °@re col |l gct ed
and t he sol fent evapdrat ed. The regi due was crystallized |[from
CH3CN. The gdrecipiftate filtered off and dfi ed, yielding (. 32 g
(44% of ([drr])-tlrans 5-bis(trifluorenethyl)benzoyl]-2-[(3,{4-

di chl or opheryh) metihyl ] di nyl ]-N-(2, 6- j'ipg,t | phenyl ) - 1- pi perfazi neac
et am de (cgmpou 9). 15 Exari) e B, 14 A m xtjure of
conmpound 15 }(0. 01 jnol) i mdazo[ 1, 2-a] pyri di n- 2- car boxal dehyde

(0.01 nol) i ~ (AN RS-0 } -th

pal | adi um on activated carbon (10% 2 g) as a catalyst in the
presence of Xabedbhene (4% sol ution, 20 2 m). After uptake of hydrogen,

the catalyst was filtered off and the ate was

CFs CH,
o /\
C.‘ s
(CHa \—(CHy),
CF{
5
Co. No.| Ex. nijplL Physical data
{mp = melting point)
14 B.2 1|1 |-H ()-rrans
15 B.2 i{1]-H (E)-cis
16 B.la 111 —CH,O ()-cis ; mp 143.8 °C
_ (X)-rrans ; mp 240.3°C;
17 B.l.a+b |1 |1 C’"O fumaric acid (1:2)




evapor at ed. The residue was purified over silica gel

The pure fractions were collected and the

on a glass filter

—CH-er+-OH-106+8—99/4—98/ 2, 97+3—and 96/ 4).

resi due was converted into the fumaric acid salt (1:2) from

The preci pi
()-cis-1-[3,
met hyl ) - 1-

frigee

pi perazinyl]-2-(phenyl
(E) - 2- but enedi oat e( 1: 2) (conpound 111).
. (#)-(B-trans)-4-[1-[3,5

filtered off and dried, yielding 2.8 g
rifluoromnethyl)benzoyl]-4-[4-(imdazo[1l,
i peridi ne
Exanpl e B, 15~
-bi s(trifluoromethyl)benzoyl]-2- (phenylnethyl) 4-pip

| gethyl)p

sol vent was evaporated. The

et hanol .

%Mn 2-yl

eridinyl]- , b- AIjne ny nenyr ) - I- pi per azi acet de (0. 003 ol )
was di ssol v 8°1H°d anol n 20 ni) A soIutlongagfﬁﬁéggbé%ggég+éo 003
nol) in eth 5= tret—arrdtgTe— ur-e r 7
days. The pfecipitiate wag f{ltjered off Jand dri ed, |eldlnq of
(B-trans)-4{18-[3,|Bbi s(t{i { } Jormetnyl ) nzoyl]-RC@ﬁﬁeﬁW ﬁ@?hyl) 4-4pi perid
inyl]-N (2,}6- di netjhy pkenyl)-l{i’oera2|neaﬁetanlde
(E)- 2- but enpdi oat &(1 : 1) |(cbmdound | 287 35 Exanpl e B. 16 A
m xt ure of B ﬂo
([err]) 1-[ -bis&; i f1yqrppet hyl ) be I] 5- (phényl net h -pyrrqlidinon
(0 587 mp {and %—[ ,GE& ﬁgt f%henyl) 1 ﬁ¥ fY t am de
(0 0037 mol§ in WO 97/ 1440
PCT/ EP96/ 04p60 ‘ - 34-
met hanol (1p0 m) {was hydroperat §d afo 50C wi th pall adi um on acti vat ¢d
car bon (109420 B.l g) ldsih e-erlca-@i n the prepéircis; op 704D hene ol ution
(1 m). Aftpr uptake of hyd ogen, the catajyst was filtered qff and
the filtratp was ¢vaporattedl Theyresjodue was purlfled by col
chromat ogr aptly oveB-kili¢d gbl'fiﬁTiiﬁ? CHerr]d @ﬁﬁﬂthH@dﬁBFEH 95 5) The
desired 5 fractions weref col | ect and the sol ent was evaporated. The
resi due wasjf dri edfand t he¢n EHySHelOHCHe@Hf r om DI PE. The preci pijtate
was filtered off &nd dri¢d,{ yiiel dvag-9.,35 g (15 9% of
()-cis-4-[ 14323, 5-pBs(trifl on'E(\hynzoyI ] - 5- ( pletgrtmpHYB.°G-
pyrrolidinyl]-N(2,6-di mpthyl phendT ) pi per azi nepcet am de (conpoungl 131).
10 Exanpl e B, 17 Ciia
()-cis-1-( enyInPthyI)-ﬁ-[Z- phep ﬁ—ﬁé_ yl)-1-piperidinyl]piperazin
(0.00043 was ed tan chloroben \cet | id ( ¢.0004
nol ) and 1-&?6r0x1%enzot ?ago jﬁ;f? hydrate ( gggd?p?ﬁszmﬂ(S ). The
m xture was} stirrged and poolej oﬁ' ce/ et hanol - bat h, undef N err]
flow. Triethylam he was added|d Hyol ut i of 1-(3-dinethylt 15
am nopr opyl)) - 3- et hyl car bpdiji n de;hyd loride (0.120 g) in DCM (5 ) was
added 2and thg yreactjd s al | oved [@ warm under
N[ err]. Thd react} on nlx,urg HL*?%jfij & i L?aﬁﬁc
cn,-—cn,—o—c,n,
N N
25 B.1 11} —en—{ {%)-trans; mp 75.4°C
Ci
o]
n (-)-(A)-trans; mp 97.4°C;
26 Bland |1 {1 |- —
B.3 e {M§=6£Pk=l%m
CHy DMB)
CH,
[0 . . o,
27 Bland |11 |—cuy—tos (+)-2(g) trans;, mp 96.8°C,
B.3 [a]D =+5.71° (c=1%in
Criy DMF)
28 B.1 141 //§§y/E::] (£)-cis; (E)
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was stirred
151 total

purified by HPLC over silica gel
CHerr]C[err]/CH err]OH 90/10 over 20 mnutes at 125 m /m nute).

over ni ght.
vol une

was obt ai ned. Then,

(eluent CH

The m xture was diluted with CHerr]dJ[err],
t he conmpound was i sol ated and

err]Cl[err] to
Th

until a

e 20

desired fracwiowasmere collected and the sol vent was evapor atggredidséded N

0. 020 g of

()-cis--[(3 4-di chl or ophenyl ) acetyl ] - 2-Gphenyl net hyl ) - 4-[ 4- (phenyl net hyl ) -1
plpera2|nyl]p|per|d|ne (compound 181).

.3 5-di(trifl
added
()-trans-N-(
pi per azi neac
RT ove
0.66 g (40%
4-11-[[[3, 5-
i peridinyl]-
143). :
()-1-[3, 5-bi
phenyl ] net hy
N (2, 6-di net
2- propanol (
activated ca
titani unm(lV)
Af ter uptake
filtrate was
Herr]O The
PCT/ EP96/ 046
organi c | aye
filtered ove
was purified
CHerr]d[er
sol vents

% of ()-cist
bis(trifluor
-4- pi
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Table 1 [err] 15 WO 97/ 16440

PcHEP96/-04660 - . 36 co—No:  Bx- =
Physical data (np = nelting point) _ [err]
[err]
WO 97/16440 | PCT/EP96/04660
-39- _
Co. No.| Ex. nip|-L Physical data
{mp = melting point)
Cil,
0 (+)<(A)-cis; mp 177.3°C;
41 B.4 111 ]~ - '
Cla—C=NH (]2 = +19.88° (c = 1 %
Cll, in methanol)
CH;
H (-)-(B)-cis; mp 177.3°C;
42 B.4 1|1 |—cp—c— ’ -
Cla—C—hm (]2 =-20.34° (c = 1 % in
CH, methanol)
o ';h;
43 B.4 11 ..cu._'é-oQ (&)-cis; mp 88.1°C
<IE
(&)-cis; mp 227.1°C;
44 B.4 111 -C*‘z‘—c*’z'@ fumaric acid (1:2)
ci
2
45 B.4 11 ...cn,_c-m;@ ()-trans; mp 200.2°C
a
T
46 B.4 111 -"J*—C—'NG &)-trans; mp 105.6°C
CH:
47 B.4 111 —C"z—C-NU {£)-cis; mp 89.2°C
CH,
48 B‘l 1 1 -CH,—.C—N (:{:)-:rans; mp 89.7°C
49 B.1 111 —cu,—c—-n (¥)-cis; mp 135.8°C
50 B.4 111 --CH; C—Ml (£)-trans; mp 140.4°C
C' L




WD 97/ 16440

[err]

PCT/ EP96/ 04660 -37-
WO 97/ 16440
PCT/ EP96/ 04660 - 38-
WO 97/16440 PCT/EP96/04660
-40- _
Co. No.} Ex. -L Physical data
{mp = meliing point)
0—Cihy
1
51 B.4 —CH,—C—Nil ()-cis; mp 173.5°C
i
52 B.4 -—CH—C-NO (&)-cis; mp 101.5°C
CHs
e
53 B.4 —CHy—C—NH (X)-trans; mp 185.8°C
CH,
54 B.5 -—-CII-O {£)-cis; mp 260°C
55 B.5 -—CH-@ E)-trans; mp 75.2°C
0—Clly
56 B.5 &)-trans; mp 80.1°C
o—~Clly
57 B.S F)-cis
CH
v
58 B.1 ~—CHy-C~NI ID )
CHy
o ™
59 B.4 —cn,-c—er (F)-cis; mp 1064°C
Qi
60 B.6 —cn,-cmom—@ ()-cis
‘C}!,OH
6! B.6 ——CH—O (B-cis




WD 97/ 16440

| NAGED 20 [ aorrl
OO OY o rer ]
WO 97/16440 PCT/EP96/84660
-41- _
Co. No.{Ex. L Physical data
{mp = melting point)
fl‘lz—CHz-O—CH;CH3
62 B.1 N (*)-cis
O
N
. (X)-cis;
63 B.1 "CH’O fumaric acid (1:2)
64 B.2 -H (H)-cis
CH,
2
65 B.4 —CHz—C—NIl @)-cis
CH,
O
66 B.1 —(CHy)~NHI )\N &)-cis
LH,—O—F
10
67 B.1 _(cn,),.m;/k N ®)-trans
L}II-O—-F
68 B.1 _cu,.@ (£)-rrans; fumaric acid (1:2)
O
0
69 B.4 _cm_g_m)\i (&)-trans
{CH2z—D—C3alis
N
?ﬁz"(o)\ o
70 B.7 \“/N ®)-cis
O
CH
. o .
7 B.4 _CHZ_E—NH-Q (&)-cis
CFy
CFs
Q
72 B.4 —CH,—C-NH NO; | (d)-cis
CF3
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0 ' WD 97/ 16440

PCT/ EP96/ 04660 -40-  [err] WO 97/ 16440
PCT/ EP96/ 04660 -41-
WO 97/16440 PCT/EP96/04660
-42- -
Co. No.| Ex. -L Physical data
(mp = melting point)
CHs
°
73 B.4 —{CH;),—~C—NH {)-cis; fumaric acid (1:2)
CH,
Ct
0 0
74 B4 —Cli—C~Nil C—~NH; | (¥)-cis
(a
9 N (®)-cis; fumaric acid (1:1)
75  |B.4 —cnz—c—nu-{s
76 B.4 ~CH-C(=0)-NH-CH(CH3)2 | @)-cis
77 B.2 H &)-rrans
CH,
?
78 B.4 —CHz-C-NH@ (H-rrans
CH,
C
9 5
7° B.8 —(CHy—NH-C (L)-cis
CR
80 B.1 --ClirO (+)-(B)-1rans
81 B.2 H (+)-(B)-trans
s}
1]
82 B.1 —CH—CHy—NH-C —CH, ()-cis
¢
83 B.1 —CH—CHy—NH-C—CHy )-trans
o] N
84 B.4 —cua-g-mi-—(} (®)-cis
CHy

TN g s L CASLTT e L L

P i M AL



[err]

WD 97/ 16440

WO

PCT/ EP6/ 04660 =42-
97/ 16440
PCT/ EP96/ 04660 -43- [err] WD 97/ 16440
PCT/ EP96/ 04660 PCT/EPIE/4660
-43- _
Co. No.{ Ex. -L Physical data
(mp = melting point)
N
CH
85 B.7 \(N (*)-trans
0
™
86 B.6 —Cl,—~CH (®)-rrans
87 B.1 -cn,—crr—o-cn,—@»c’" (&)-trans
@ L
—CHy—CH—0—Cll} CHy | (E)-cis,
88 B.1 P@ fumnaric acid (1:2)
CHy
89 B.4 -(CH2)2-OH ®)-trans
90 B.11 —(CHy)y ()-trans; fumaric acid {1:2)
CHs
o
91 B.4 —(CHzp ~C—NH (X)-trans; fumaric acid (1:2)
CH,
5
92 B.11 —(Clizz—CH~CHy—N—C (&)-trans
CH;
a
j o]
5
93 B.11 —(CHyyr—Cl s—-cnz—r:r—c—© &)-cis; fumaric acid (1:2)
Clly
@m
¢
CH,
8
94 B.4 —CH—CoNu )-trans
@ CHay
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[err] WO 97/ 16440

PET/ EP96/ 04660 45-
CH3
WO 97/16440 PCT/EP96/04660
-44- ~
Co. No.| Ex. -L Physical data
(mp = mekting point)
Chs;
I’
95 ~CH,—C -NH-D g?)lgmns ; (L)-malic acid
CHy '
o
96 B.4 —(CH;);—I?A‘N-Csz (&)-trans; fumaric acid (1:2)
N=N
o N
97 B.4 —C*‘?‘C—N“"(D &)-rans
l
O
0
98 B.4 —CHI-C\N\p (i)‘CiS
o
99 |B4 —CHy—C @)-cis
N
o N
100 |B.4 —cuz—é—rm—(l} (@)-cis
|
O
o
101 B.4 —CH;-C—N ®)-cis
CH;
o .
102 |B.4 —Cﬂ-c—g‘D @)-cis
Q4
CH,
o
103 B.4 —(CHy) -c—z (®)-cis fomaric acid (1:2)
CH,
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CH3 WO 97/ 16440
RE&HEPL04666 = 46-
WO 97/16440 PCT/EP96/04660 ~
-45- -
Co. No.} Ex. p{-L Physical data
(mp = melting point)
CH,
o
104 |B4 1| —c-te () srans
N
CH,
o] .
H
city
0
106 B.4 1 -—CHz-C—:-O (&)-trans
9
107 B.4 1 [ ~-cHy~C—N (t)-trans
CF3
2
108 |B4 I -car-c-rm‘Q @)-trans
CH
o N
109 B.4 1 —Cﬂz—C—g _Nj (t)-trans
cHy
N
110 B.14 1 [ —ch, (X)-trans; fomaric acid (1:2)
N
N
111 B.14 1 | —ch, (B)-cis; fumaric acid (1:2)
N
112 |B4 ] 1 _<s
. =CHy—C—NH ] t)-trans
. ()
113 |B.1 1 —-Cﬂz-@ (B)-rrans
114 B.2 1H (£)-trans; fumaric acid (1:2)
CH,
1
115 B.8 1 —(cnz),—g—cQ (t)-rrans
CH,
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[err] CH3 WO 97/ 16440
PCT/ EP96/ 04660 -47- [err]
CH3
WO 97/16440 PCT/EP96/04660
-46- -
Co. No.| Ex. -L. Physical data
(mp = melting point)
CH;
0
116 B.8 ~{(CHg) -ﬁ -—CQ ()-cis
CH,
f,’ CF,
117 B.8 --«:Hz),-g—-cQ &-rans
CFy
0
118 B.4 —CHy=C_ (%)-trans; fumaric acid (1:2)
N
119 |B4 —cipd N cn, @)-trans
o
CR
120 |B.a3 —O (&)-rans
b
121 B.1 —CHy—Co N: : : (1)-cis
W
122 B.1 —CHy—C., : : (&)-trans
N
123 B.4 ~—CHj3 Nj ()-cis
cu,\é/cng
CHs
e
124 B.15 —CH,—C~— :—Q (B)-trans; benzoase (1:1)
CH,




WO 97/ 16440

PEHEPSG 04660 -48- Co. Ex.
X& Rlerr] Rl err] Rl err] Rlerr] Physical data
No. 132 B.12 <c.b. 3,5-di(trifluoro- F H F ()-cis
met hyl ) phenyly o71644¢33 B. 12 c.b. 3,5-di(trifluoro- pEr/Eng F
()-trans nmet hyI )phenyl 134 B.12 c.b.
3,5-di(trifluoro- H F F
met hyl ) phenyl 135 B.12 c.b. 3, §4f, (trit1uoro- H F F
()-trans met hyl ) phenyl 136 B.4 c.b.
3,5-di (triflyuoro- H CElerr] H_(-(Bfunpric
net hyl ) pheny| Co. No.| Ex. n -L acid (1:1) |physital@aa B 4 ci{b
3,5-di(triflgoro- H [er r] H O-(A (mp=meiﬁngpoim)
met hyl ) pheny 38 B] I3 (C.D. 3, 5-CHIrrt1 uor H Tl d
()-cis fret hyl §phe 39 B.13 c.b.
3,5-di (triflimso |B.as H |1 |0 | —@u-Ct)- @ (B)-srans; maleic acid (1:1)
met hyl ) pheny 140 B. |19 E. b, 3,5%di i f1 uorp- F H CFlerr]
()-cis et hyl ) phefpl 141 B. 19 c.bh.
3,5-di(trifloro- F 3H CF[err]CH: ([err])-trans
met hyl ) phenyj B. C. b. - r(B)-zrans H H
()-cis 1436 o835 % 15 5=GhtGT rhydrochloncac;d(mz) Oltrans
net hyl ) pheny] 144" B.13) c|b. phenll hydrate (1:1H H
()-cis 1 B.L3 c.b| 3-npphtyl H H H (p-trans
146 B. 13 . b. 2-puinoli pyl CHy H ()-trans 147
B.13 c.b. i nokglisnyl |4 |4 H ([(E)-F‘]!'}ﬁtrans 148 B.
13 -0 berzy . —Gp-c-N H ()Meunasd ()49 g 17
c.b. 3-nmethwyl - H H ([err])-trans
benzof uran- 3-yl 150 B 17 {c.b. 5- fl%ro i ndol}- 2- yI H H H
()-trans 151 B.17 clb] 5fi ndoI% @ H H
([err])-trarq2s 15815 B.| 47 -pyra2| ’Za’“' H H
([err])-trarfs 13 tH1 "'CHV'CWdTE g fymaric acig (1: b)nenyl
H H H ()ftrans
CHy
CH,
o4
129 B.9 11 _q.,a_‘é_N.D_w? {&)-cis; famaric acid (1:2)
n
CH,
130 B.10 11 |-CH; {)-cis; fumaric acid (1:2)
CH3
Q C
131 B.16 O}l '—Cﬂz"'c-g &)-cis
CH,
Table 3
R, Ry
<{ :> Rc
CH; CH,
? \ ?
R?—X—C—N N  N-CH,-C-NH
_/
5 CHY

TSR e RS, LT



WD 97/ 16440

PCT/ EP96/ 04660 -49- Co. Ex.
X& Rerr] Rl err] Rl err] Rlerr] Physical data No.
154 B. 13 <c¢.b. 5-nethyl-isoxazol - 3- H H H ()-trans
%/:’I met ﬁ??pf%ﬁ’%ﬁwlgG Z’gf 613 c.b. 3,4,5- " " ‘ﬁbm'@ H H
()-cis trimet hoxy‘g’uenyl 157 B. 13. c.b.
3- cyanophenyl H H cis 158 B. 13 c.b.
H H H ()-cis 159 B. 13 c.b. 3, 5-difl uorophenyl
E (?—ds T ol 8 | xafie 5— ;1/|3 - ?6 %0 dk§h| & | P -s?fgk‘%tw "
H H HNo. ([ err]h-cig 162 B 1 Mgyl H
H  H ()191‘3“3.12168.1, B.5kB(triftucbo- 3- | so@rqbpwybenz; ()-ciH H H
()-cis 144 . 13 |C b &Hgﬁ* )gthyl H H ()-cis
165 B.13 Jc.b. 3-i sopropé)xy H H [err]- tran+s 166
B.13 c.b. 3-33hqoRHenys-b- 3551 Grifyoro- HI F {HH JOFt4 &r)sf’a'“ 167 | B.13
c.b. d | HHe[hyl)pHdnyl H ([e[r] )ri-t rar*. 816?3 B. 1g
(Z:Phl g’nsl @ Chll?‘{ p@ﬁ'ﬁy c'bH 35'&&?—?"”?‘) an}g) & cli:abS il c;é‘@a‘l‘ ent bond '(I:'abl e
4 methylpheny! [eri] F
CH2 135 | B.12 | c.b. | 3,5-di(trifluoro- H F F |&\rans
methyl)phenyl
136 | B.4 | c.b. |3,5-di(trifluoro- H [CF3| H |@&)-(B)fumaric
methy!)phenyl acid (1:1)
137 | B.4 | c.b. | 3,5-di(trifluoro- H {CFR{ H |[®-(A)
methyl)phenyl
138 | B.13 | c.b. | 3,5-di(wrifluoro- H Ci Cl | ®)-cis
methyl)phenyl
139 | B.13 | c.b. | 3,5-di(wifluoro- H Ccl | Q |®-wans
methyl)phenyl
140 | B.19 | c.b. | 3,5-di(trifluoro- F H | CF3 | (#)-cis
methyl)phenyl
141 | B.19 | c.b. | 3,5-di(trifluoro- F H | CF3 | (&)-trans
methyl)phenyl
142 | B.13 | c.b. | 3-isopropoxyphenyl H H H | @)-cis
143 | B.18 | -NH- | 3,5-di(trifluoro- H H H | ®)-wvans
methyl)phenyl
144 | B.13 |} c.b. | phenyl H H H | (®)-cis
145 | B.13 | c.b. | 2-naphuyl H H H {(®)-wrans
146 | B.13 | c.b. | 2-quinolinyl H H H | @-trans
147 | B.13 | c.b. | 2-quinoxalinyl H H B | (&)-mans
148 | B.13 | -O- {benzyl H| H H | &)-trans
149 | B.17 | c.b. | 3-methyl- H H H | (&)-trans
benzofuran-2-yl
150 { B.17 | c.b. | 5-fluoro-indol-2-y} H H H | (&) rans
151 | B.17 | c.b. | 5-indolyl H H H | @&)-trans
152 | B.17 | c.b. | 5-methyl-pyrazin-2- H H H | &)-mans
yl
153 | B.13 | c.b. | phenyl H H H | (D-rans

- . —— - T —— "




WD 97/ 16440

PCT/ EP96/ 04660 .. .50~
Co.No. Ex. HRferr] Xerr] HRerr] L Physi cal data
170 B.1 Crlerr] c.b. 3,5-di(trifluoro-nethyl)phenyl H O-(A

171 B. 1 CF err; c.b. 3,5-di(trifluoro-nmethyl)phenyl HPCTIEIQGR!(‘E}) -

fumaric /1644
acid (1:4) 172 B. 13 H c.b. 3-trifluoronethyl-phenyl benyl
()-cis 173 B.13 H c.b. 3,5-drfl uoro-phenyl - benzyl
.()-cis 174 B. 13 H c.b. 2- naphtyl benzyl
()-cis BT C.D. 3-cydng- pheqnyl . BEnzyl
()-cis t Exg. 13&]:1 R? ' benzyl % b Re fPhysicaldata bEnzyI
()-cis B 13 H c.b. 2-furany benzyl
()-cis }%4‘3 B.13-18pM s-meﬂxyhaso:?az&ty emm H | H |®»ans benzy!
()-cis B.j 13 C.b. phenyl nzyl
()-cis 180 B.] 13 .|y1 c.b. 3,5-dichlpro-pheny nzyl
()-cis 189 | B.I1B|1dbH{2,4.€c. b. 3, 4- di ¢hl prBphedy| | @E)-cis nzyl
()-cis 182 B.j13 H mmeﬁtyﬁahcnyl nzyl
()-cis K B. .b.” phenyl , benzyl
()-trans lgéé 413"13 Bc.'%S Jit""s c.b. 2, 6- I'{:hﬂ olrio- pﬁi d‘%’-"y-yl benzyl
([err])-trars 145 mimegxyphenyl c T -furanyl
genzy: 8% r§s® | B.13 %Bg 3-cv§o%h%§g!|H tC}i) 32Ht f(;l e}pyh(ﬁ-cfs
enzy - tgr B ( yanq; pheqy
benzyl ([err%b-sg Behd ek, CB-oclr% ngqI clgl ¥ Pl @S
benzyl ([grr])4trans B.13 H b. _
genzy: 8t r 8% | B.13 c.i.fiJs s-dlfﬁoaoihéﬁyl ﬁ:m 251-1mf=t leh @yexazol - 3-yl
enzy -f{r C. i1 o
benzyl ()-di Z&f 3.13194}8. Zg-d%g E?-Hmdm b. % ar#n( p%gnb cs
benzyl ()-¢is flmari g 4-yl acidl(1:2) . = coval erft bond
5 Table 5{l 6t $ Ro3 hh d.bel Buapatyd rental (ce um1-1h<£aqh ngt).ax-p ) and
theoretical |(¢g) W3 | c.b. | 2-quinoliny! H| H| H |@ds
163 | B.13 | c.b. | 3-isopropoxybenzyl H H H | ({®)-cis
164 | B.13 | c.b. | 1-phenylethyl H H H | (D-cis
165 | B.13 | c.b. } 3-isopropoxyphenyl | H H H { (@)-rans
166 | B.13 | c.b. | 3-cyanophenyl H H H | &)-trans
167 | B.13 | c.b. Q % H{ H| H |@wans
C~0OCH;
168 [ B.13 | c.b. | 2,4-dichlorophenyl H H H | &)rans
169 ) B.13 | c.b. | 2-thienyl H H H | &)-trans
& c.b. = covalent boad
Table 4
5
R,

CH,
% \
R’—X-C—ND-N N—L
N/




headi ng "Theor") el enental

nitrogen for the
her ei nabove.

PCT/ EP96/ 04660

C

Exp
8. 02
10. 02
5.68
9

76. 99
81. 83
5.53
5. 03
10. 32
7.08
22
62. 68
62. 98
5.42
5. 80
8. 04
7.10
32
66. 42
62. 98
5. 08
5.03
8.63
8. 45

anal ysis val ues for carbon,

hy

drogen and

conpounds as prepared in the experinental part
WO 97/ 16440
-51- Table 5 Co.
H N No. EXBrer/Epesidkbs O
TRES6HMY £ Theor 5 75. 47 76. 05 8. 06
9.91 10. 14 6 75.3@_ 76. 05 8.18 8. 02
10. 14 7 68. 40 6818 6. 68 B. 68 5.52
8 67. 39 68. 18 6. 83 6. 68 5.62 5. 68
71.98 71. 77 7.59 7.40 7.11 7.17 10
7 2] y& |g2/- 90 8.16 8. A s 1.31
79@"‘ Ex. JRepXC Ro oo 7.53-—-%&———%—?25. 19
5. p#0 | B p€F3|c.b. | 3,5-gifuifluogormethylphgnyld H 389 4. 85
5; 0 B.15] CF3 | c.b193,5-di(u@ofilmethyl)pithyld H @B fumaric  {5. 35
10] 62 20 50. 51 60. 71 4.192 mé.(gg) 6. 89
21 60. 74 60. 70l . 4.86 4. 42 N 7.08
63.09|172  |BI13pH  |c.b. F3-gflucromethyl-phenyl  fbepyl | (H)-gip 13 23
" 6p178 |B.13|H. 2flc.b. | 3,5HifAfbro-phenill. 43 benzyl.|@)-cis 24 62. 44
b1748 | B.13PH28! c.b. | 2. 11. 60 0..33 61. 53
5.74 %’gz ¢ ﬁ?‘é’é’gﬁ 2 63.422{"55"2yl é%.%_i 5. 96
g|§? |B-1g|Hg |c.boj3-cyanopheny 63. ddenzyl | (scigo 5. 80
8.Up6 |IM13}H 63002 benzyl 62. 94 5. §%enzyl | (H-A8 7.01
31 {17762.16813lH 16269 furanyi 5 31 5. 7 PR AL 7.10
66.40“17' 46,47 . 523‘:451?“’ 5. 58 1ot | @eir®o o Hag
e ’d7 | B-131H gf-b. | 2-thienyh 7.55 nzyl 4)-cis 34 62. 07
51790 | B.13pH28) c.b. | phtnvi6 11. 60 B6nzyl | (Hecid 1 65. 04
5-601%o B.1%® ﬁg c.b.35§5-%&hlo§o- lgenyl Gg-zgéLbenzyl @5;%216 g- Z;
o 81 [B17]H 6087 sadicnfpiopienyt  °g fennyl | i 8. 23
40 {18262 |B131H @2@-43_@_ I4:3 5. Q&enzyl | (1icipg 1. 38
C~0OCH;
133 B.13|H |[c.b. | phenyl benzyl | (t)-trans
184 B.13{H |e.b. | 2,6-dichloro-pyridin-4-yl benzyl | (t)-rrans
185 B.13}|H |c.b. | 2-furanyl benzyl | (1)-trans
186 B.13{H |c.b. | 2-thienyl benzyl | (t)-trans
187 B.13}H |c.b. { 3-cyano-phenyl benzyl | (X)-trans
188 |B.13|H |c.b. Q Q benzyl | (£)-rrans
C—-OCH3
189 |B.13|H |c.b. O:}, benzy! | ()-orans
190 B.13|H |c.b. | 5-methyl-isoxazol-3-yi benzyl | (t)-trans
191  {B.13|H |c.b. |2-nitrophenyi benzyl | (£)-cis
192 B.16]| H |{c.b. | 2-aminophenyl benzyl | (¥)-cis fumaric
acid (1:2)
& c.b. = covalent bond
5  Table 5 lists both the experimental (column heading "Exp™) and theoretical (column

heading "Theor") elemental analysis values for carbon, hydrogen and nitrogen for the
compounds as prepared in the experimental part hereinabove.



41 63. 44 63. 63 5. 69 5. 80 8. 36 8. 48 42
63, 83 63. 63 5 77 5,80 g 40 g 48..— 43 66—5
66. 75 5.52 5. 60 5.61 5. 70 45 56. 47 56. 50
4. 40 4. 60 7.89 7.99 46 64. 49 64. 71 5.77
5. 87 7.92 8.16 WO 97/ 16440 )
PCT/ EP96/ 04WE097/16440 -52- PCEEP96/04660
H N No. Exp Theor Exp Theor Exp
Theor 47 63. 46 63. 63 -§-84 5. 80 ~ 8.39 8. 48
.48 65. 16 65. 53 6. 38 6. 20 7.71 7.84 49
65. 43 6 6. 25 6. 20 7.81 7.84 50 63. 71
63. 63 ?@%—5 5. 80 8. 40 8. 48 51 61.79
61. 62 0 5‘4’% o1 3. 45 . 50 64. 71
5. 70 &P 792 8 B 53 H 53 757 53 5. 90
5. 80 81230 Bxp8 THeor 6Bxp4 Teéor53] Exp 5.{15Theor |5. 29
5.19 3 5 57 5 5b 5 6. 02
6. 31 615 \.3%47 3" 7665 3085 80 b 991 d S TXTI Y
57 63.%4 6 163.7268 76053 8.185 49 802 gjg71002 | g g4 |59
63. 58 63. 63 683075| 68.185.180 668 |8. 38.68 8. 51 é 60568 |64.13
63. 97 5. 61 69 18 8 60 6.7 51 3.4 63. 97
5. 65 .68 6%? 0 68. 86 %8 6'8632 §.g§_GE s'6262.87 3.8 5.76
5.72 .99 718818] k37 g9%77 748 op 711 g 14717 5.19
4. 99 EF.OBJ 65699y | 637733 64.128 7906.284 816 9.98844 |7.97
8. 30 66 63. 8 54, 1 .3p 11. 03 10. 96
67 63. (EG 12 64%&‘5’1 g@?"is 57@5 39 777 10,6736 "1 10738 | 60
60. 74 6]. 2kp 6488571 65195 |gg 553 11 1564 117-05 76-13
62. 34 6}. 53 584581| 58465.|11 485 11.6%03 15.@2 75.11
gg- gg 5t 6 61.%-10:;’ 61.91 ‘91- 38 5.03 '-90‘915.35 7471@.92 :47§062 gg- gg
4.18 4.4’&’1 69:528 i 6074 41 4% g-%%. 6 6.8%0 19 7.08 6.21
6. 06 B, 94 60.736 6371 63,865 #9208 7.02 5. 90 708 |5. 98
8.23 8{ 302 63.09 62.87 5.56 5.72 10.08 10.18
23 62.68 62.98 5.21 5.28 11.43 11.60
24 62.44 62.98 5.18 5.28 11.33 11.60
25 60.33 61.53 5.42 5.74 11.62 11.96
26 63.42 63.63 5.96 5.80 8.52 8.48
27 63.41 63.63 5.82 5.80 8.04 8.48
30 63.02 62.94 5.19 5.28 7.01 7.10
31 62.68 62.94 5.31 5.28 7.08 7.10
32 66.40 66.47 5.44 5.58 7.66 115
33 66.42 66.47 5.60 5.58 755 175
34 62.07 62.98 5.10 5.28 11.46 11.60
35 65.11 65.04 5.08 5.03 5.89 599
36 64.94 65.04 497 5.03 6.03 599
37 62.58 62.65 526 542 8.63 8.86
38 60.87 61.62 522 5.48 8.23 8.45
40 62.28 62.43 478 5.08 11.28 1138
41 63.44 63.63 5.69 5.80 8.36 8.48
42 63.83 63.63 577 5.80 8.40 8.48
43 66.54 66.75 5.52 5.60 5.61 5.70
45 56.47 56.50 4.40 4.60 7.89 7.99
46 64.49 64.71 577 5.87 792 8.16




79 55.18 55. 25 4.08 4.38 7.04 7.16 82
62. 65 63. 63 5. 80 5. 80 8. 22 8.48 83 61. 84
63. 63 5. 91 5. 80 8. 00 8.48 84 58. 20 58. 49
5. 21 5. 38 12. 81 13.20 85 61.55 62. 53 5.15
5. 11 11.82 86 63. 82 63. 97 P s~ 5.69
6. 73 6" ?"‘“ﬁ? 67. 38 68. 37 5. 48 6. 15 5. 48
5.70 92 61. 87 61. 95 5,17 5. 32 6. 32 6. 72
93 57. 14 57. 47 4.71 4. 92 5.02 ~ 5.26
VO 97/ 16440 ' PCT/ EP96/ 04660
" .53- cd c q N1 No.

Exp THeor Exp— Firelor . HeoT— o 86. 62
66. 84 : oNp. Exp 751  Theor 7 b3 Exp ndheor o Exprg (g4 Theor dg 94
5. 60 ?537 636&697 63.67.05 5836 58025 8.3%2.{35 848 4.82
4. 97 111 25 62. 35 16 g 37
11. 64 11, 788 9%5%‘1% 63. %53 6?%2 g’é‘?so 77’5 151 78 g 39
8.51 99 4%4 |29 65.43 434 5853 5 646 62069 781 8 17 784 §33
100 62. 13 50 qz.as's.n 564163 d 5.6 31; 580 1/1.5%40 [11.3%g (101
64. 49 64. 2 68 9 8. 08 8. 10 67. 17
66. 84 5.3& 6179, 6l 6§ e 346 7 gy ELoss??ol 5 .4%'45 58. 69
5.39 5.[4752 64.505 6476 ds 57804 584 1p 79%4.i28 816 |5 73
5. 69 8./13153 3.733 5953 63.995 ﬁgg087 825 6.101 g.ag z? 98
8. 25 4.3 1 62 62. 65 .3 q. 42 8. 84
8 .86 107 4 63. 76°% 63 3%23 §:‘§4 5'%?51 319 gNu5 337 g 51
108 54.46 55 |54.6887 68.5¢g 565 29 5.60 7] 20 6.02 7.6381 [109
58. 46 5. 456 633419 6346.38 539 12.9949 | 1320 | 11694 [56.57
57. 14 4. 4,80 46 7-196 8.1349 N11 gg7 56.80 57. 14
4.59 4. 80§i3 6; 8o | S % 13 5'4@12 3 5. db %5533 %% (4 73
4.98 10. 5% 63.4 34552 S8 Lg 837 ) 61848 |4 g2
5. 75 1 760 113513 646087 65.608 56%. 07  6.60 5. 98 678 |8.16
8.30  116] ¢ 6%.8%3'41 54. @897 5 639 5898 660 8111 g7g |8.30

62 62.65 62.87 5.76 572 9.97 10.18

63 58.77 58.92 5.14 5.19 4.99 5.03

65 63.78 64.08 6.24 5.98 7.97 8.30

66 62.89 64.22 5.41 5.39 11.03 10.96

67 63.06 64.22 5.18 539 10.62 10.96

69 60.74 61.28 5.57 5.68 11.15 11.28

70 62.34 62.53 4.81 5.1 11.62 11.82

71 54.59 54.69 403 4.20 7.04 729

2 59.45 59.57 5.01 528 971 9.92

74 54.84 54.85 4.18 4.47 9.28 9.41

76 59.66 60.19 6.21 6.06 8.93 9.36

78 63.95 64.08 5.90 598 8.23 8.30

79 55.18 55.25 408 433 7.04 7.16

82 62.65 6363 .| 580 5.80 8.22 8.48

83 61.84 63.63 5.91 5.80 8.00 3.48

84 58.20 58.49 5.21 5.38 12.81 13.20

85 61.55 62.53 5.15 5.11 11.53 11.82

86 63.82 6397 5.58 5.69 673 6.78

87 67.38 68.37 5.48 6.15 5.48 5.70

92 61.87 61.95 5.17 532 6.32 6.72

03 57.14 57.47 471 492 5.02 5.26

. eSS G




117 55.13 55. 25 4.18 4. 38 7. 05 7.16 118
57.96 h8. 41 4.90 542 666 ©6.-19 9 60. 60
60. 60 5.45 5.42 9.12 9.42 120 59. 92 59.72
4.73 4. 70 6. 20 6. 53 121 63. 51 63. 82 5.60
5.51 8.4 8.51 122 63. 53 63. 82 5.51
9. 05 8’05"1"6“"123 64. 81 65. 00 5.75 "%3'.7"‘;’3"“‘“" 10. 17
10. 24 131 63. 23 63. 15 572 5.61 8.51 8. 66
132 60. 00 60. 34 4.90 33521 7.76 - 8.04 133
. 59.93 60. 34 5. 17 5.21 7.94 8.04 134 60. 22

60. 34 22 %: 7. p4 }?.Ull 35 o§. 37 60. 34
5. 44 - o&o. 7 97 g 137 50 Q0 5g B 5 01
5.12 7. B3No. Ex$9 Theor ExPD 97/ OFnbéd Exp Theor
PCT/ EP96/ 046[00 4-
Co’ 94 66.62 H 66.84 5.55 NG 5.75 Exzé 7.60 Thieor
Exp he8? 58%p| 5894Thpor 5.60 51583 6937 81 705 57. 62
4. 72 993 52.%5 523? 5235 7 gg 4.82 4189 1571.523 11.2557} 82
4.7 . . 2% 7 LD 57 91
4. 88 597 | e2sh il e3s 120 ss sih | @sge wmlor
4.79 . 888 63.86 21 63.82 7150 5.30 5142 $39321 85174 19
8. 25 . 969 64.3. 2% 64.28 9] 61 5.40 51693 811766 83363 21
5.77 W olfd 21 623510} 36 5 14 sl %031l 1545154
7.76 . 68 ?:ZIL-& 28 10} 68 “T45 75,49 “'7577. 32
7.43 7. W} 6449 33 06428 g 75 5.68 5680 8987 B 83354 03
4. 46 . 6102 67.17. 14 66.84 7} 40 5.82 51032 34648 760 6”. 13
6. 20 . 84 71 99 .47Phaqr ma i ch l{e
Exanple C. 1 iln%t:;agoni sshélaof subst ance- Psl’:?lgduced réfiaxglt i on gf %39
coronary artleri®s 5 ment cpro art errs aked3tr om p|£ (Killed
by injectionf ofdsar] ovei9dos¢ 06H4.08 s lumipents@i8ar bbi t aB.2§y wer e 8.30erjt ed
and nount ed [f ofggr corgdiapg ¢f ksggetyic sensijon isng giggan| batgiggs (Mol une
20 M) wthit erjdot I um a e poutside. |The ep rat S r
bat hed i n Krie - Heré’g‘sei 1 sg?‘gili n. %’é sql ut |5%h g%? a 3(798'flerr] C
and gassed i t198a 54.46 54.69 4.08 4.20 7.29

109 58.46 58.49 5.19 5.38 12.90 13.20

110 56.57 57.14 458 4.80 7.96 8.13

1 56.80 57.14 4.59 4.80 7.99 8.13

112 56.42 56.33 4.73 4.88 10.77 1095

114 54.52 54.17 461 4.82 535 5.74

115 64.06 64.08 6.07 598 8.16 8.30

116 63.87 64.08 5.89 598 8.11 8.30

117 55.13 55.25 4.18 4.38 7.05 7.16

118 5796 5841 490 5.12 6.06 6.19

119 60.60 60.60 545 542 9.12 942

120 59.92 59.72 473 4.70 6.20 653

121 63.51 63.82 5.60 551 843 8.51

122 | 6353 63.82 5.77 5.51 9.05 8.51

123 64.81 65.00 575 5.75 10.17 1024

131 63.23 63.15 5.72 5.61 8.51 8.66

132 60.00 60.34 490 521 1.76 8.04

133 59.93 60.34 5.17 5.21 7.94 8.04

134 60.22 60.34 5.22 521 7.94 8.04

135 60.87 60.34 544 521 797 8.04

137 59.04 59.34 5.01 5.12 7.43 7.69




m xture of Jerr] / CJerr] (95/5).

Preparations,
i nduce a contraction.
becane stabl e.

subst ance

Subst ance P |n

prost agl andi n
This was repeated until
Then prostaglandin F[err] was again adm ni stered and

Flerr]

After
10

contra

ctile

stabilisation of the
(10[err] M was adm nistered to

responses

ornéud 3x10[err] Mand 10[err] M cunulatively) ppps
After washi ng
conmpound of forrmula (I)

away the agoni sts,
was added. After an incubation period of 30 ninutes,

Flerr] (10[err]

uced endot hel i um
a known concentrati

dependent
_of a

rel axati ons.

15 prostagl andin

M and the sane concentrations of substance P as descri bed

above were fga) fdm nisteged in t hle presenge of thejconpoungyto be tgsted.
Rel axat i ons TAUSEed Py SubStance £ Werg eXpressed—as Tetaxatronsjunder
control condtl ﬁomnizl TEEQFPP it E¥bi hilt Rf t he ﬁ*ﬂﬁ%ln;m_ﬂ)[err]
M subst ance{ Pisg@s |t alsgigias a B'pagur e ofg. ';tﬁhe 4 97an agonsstiic agtggvitly of
t he conpound be t d | i st the val 20
(concentr at ohg%t rvvhl 2‘?50 % g# 8% he r espgnse t o] %3 1] *I'/?iubst and® p|was
i nhi bited by #4#@ 5758st | cofpBlnd) f 388t he t eéiséd conpblbhds.  7.50
WO ;97/ 167140 141 57.45 5791 4.79 4.86 7.21 7.50 bl
PCT/ EP96/ 04p6 s 55- Tabl e
6 ol k2 | B, 1 Y BB ?'3Eer 928 %, fo.
I err] 143 6 °6§i n 10?%2}] M 377 58 (ip 192k M1036
(in 10[err] MMA 75315 75.54. 61 776 768 51 1028 1. 35058
97 1.p8 7 68 52 . 10
o7 Pouas | 76487 1 77388 743 737°3, 933 19. 975
101 0. 5170 53.7%3- 5509 47 446 462 g 714 4 g 740
102 1} 8592 64.4824! 65.13 0.{64 6.20 633 b6 7.84 (3.2599
104 0. 30 25 0.79 0.27
105 1.05 26 2.75 59 1.20
107 OQE’ logi I27 0.13 61 15.2
115 :
119 :! : Antagimi &P | : 2pis arfiipics
%gg 50 Sgg?ncms of coron :inencs take@fr@ﬂ pigs (kxlled by ms_u:’::nonfiﬁ_J an overdos@ofg' 9
192 1s%5éum pentobarbi )Swem inverted and mounted for recording o gometnc tenilogxfx
124 O°rgan baths (volume 2§ ml) with the egd_othchum at the outside. Vi@ preparations vage
128 Obathed in Krebs - Heseleit solutiof).- Pk solution was kept at 37 P8 and gassedwithd
igg 2 midBure of O3 / COngS/S) After Qalﬁﬁ‘sanon of the pxepamuonsé grostaglandulﬁz_é
134 10 0( M) was administered to mduce a contracuon This was repeated until contractile

responses became stable. Then prostaglandin F2¢ was again administered and substance

P (3x10-10 M and 109 M cumulatively) was added. Substance P induced endothelium

dependent relaxations. After washing away the agonists, a known concentration of a

compound of formula (I) was added. After an incubation period of 30 minutes,

15  prostaglandin Foq (103 M) and the same concentrations of substance P as described

above were again administered in the presence of the compound to be tested. Relaxations

caused by substance P were expressed as relaxations under control conditions, and

percent inhibition of the response to 10-9 M substance P was raken as a measure of the

antagonistic activity of the compound to be tested. Table 6 lists the ICsg values

20  (concentration at which 50 % of the response to 10-9 M substance P was inhibited by the

test compound) for the tested compounds.




43 5.63 86 2.13 135 0.01

44 8 34 87 190 136 031

45 0.15 91 0. 07 137 0.23

46 0.42 92 0.78 138 0. 16

48 0. 26 93 4.99 139 0.13

49 0. FY0 97/16440 94 0. 42 50 PCY/EP6/04660

95 0.10 Exanpl e C. 2: Antagoni sm of substance P induced plasm

extavasati on in gui nea-pigs
-injection of substance

gui nea- pi gs
The test co

i

P (2 nmg/ kg)

in the fenoral
s Blue dye (30 ng/kg) was injected simultaneously.
or soI vent was adm nistered 1 hour prior to substance P

5 Plasma e¥travasation was i nduced by

artery of female

injection. 1P mres|after ani mg TJIECRef for
bl ue col our i ffef- NP-fii r B3P npasure grlah‘) ?%qo i’ﬂ extrg\‘?aget om-38f | he
nose, the fofepaws|imi®?Mi¢ conj unctiva(mw”ﬂ) tes 10 aft glin YWAM) Enge,
the animals merg sacrjfhced by O eyr] | gassknhal ati oh aggl checkeg fpr blue
col ouring of tﬁg t'acp%g ahd t he urg’ nary ?Ilsddq,r. Do;esgg\lm ch 1a%l Vel y
i nhi bit subst artée - VO p7/°26440 -
PCT/ EP96/ 04660 19 0.54 53 0.35 -196- 0.7%- i hduced
pl asma extr %?tl bn gre defined a555thasesz glosgs at phijgh only; 443 pr |ess
of t he totg Jrfégg atea of tg% npse, .Lor ¢paws, cogj“un tlvs tf achea
or urinary | adfl col oure e wsan i nt engi V@exit r %at on.
Table 7 |istjs the | owe3y agtive dos¥s [ LADR4 I n np/ klgSfoﬂr the5t ept ed
COWDOU][ldS- 26 Tpbl 273 : COh No. | 1.20 o add 107 '—Ag(i%‘ gg/ gg)
nose forepaws,conjunctival trachea, ufin adder :
10. 0 700 27°%ho §13 S0 % B 1% 915 B A [ > 400
> 40.0 0. 08 13.36 40.p 62 | 4024 40.p 19 o 42.81 >
40.0 17290 [10.845 10.0 63 {0.838 P 40.0! 3120 [10.0)82 19
2.50 2. 90 P. 5 10. 0 > 4 P 1 10. 10.0
oo >ado® [08 o £3 g?’go 2.50 121 o) %7 | 100
> 40.0 34 1939 140. 8 >3.88. 0 > p0.182 S1.68. 0
35 17.0 69 1.57 124 0.06
36 2.31 70 0.29 128 0.35
37 9.60 73 5.73 132 2.08
38 0.86 76 14.1 133 0.62
42 0.93 85 0.15 134 0.04
43 5.63 86 2.13 135 0.01
44 8.34 87 1.90 136 0.31
45 0.15 91 0.07 137 0.23
46 0.42 92 0.78 138 0.16
48 0.26 93 499 139 0.13
49 0.59 94 0.42
50 2.43 95 0.10
5 Plasma extravasation was mduced by injection of subslance P (2 mg{kg) in the femoral
artery of female guinea-pigs. Evans Blue dye (30 mg/kg) was injected simultaneously.
The test compound or solvent was administered 1 hour prior to substance P injection. 10
minutes after challenge, the animals were checked for blue colouring (a direct measure
for plasma exwavasation) of the nose, the forepaws, and the conjunctiva. 30 minutes
10 after challenge, the animals were sucrificed by CO2 gas inhalation and checked for blue

colouring of the rachea and the urinary bladder. Doses which actively inhibit substance
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46
0

>

0
70

>

24 2. 50 2. 50 10.0 10.0 > 40.0 25 2. 50
2.50 10.0 > 40.0 > 40.0 .26 10.0 10.0
20.0 40.0 20.0 27 0. 63 0. 63 0. 63 0. 63
0.63 33 2.50 10.0 2.50 > 40.0 > 40.0 3
2. 50 50 10.0 10.0 38 10.0
10. 0 > 41‘_5(9’6’”‘““8 > 40.0 40 10. 0 10.0 1’8"%{??"{5“"
40.0 > 40.0 42 1.25 56_1 25 2.50 5. 00
5. 00 45 0. 63 0. 63 63 > 40.0 - 2.50
. 0.63 0. 63 0.63 > 40.0 40.0 40.
40. 0 > 40Pgnduced plasma exuprvasation are defirgd as thoges ggses at wlgcl'ggnly 1/3 or less of
2-058 the 1?4l surface area 49the nose JofePaws, conjurlofiva, rachea & tbidary bladiié: 40
40. . . . - _ . _ . >
52 3 g’o(fourﬁi %\gp b@ an mte%}végxpavasa%rf. (])’Pabga 7 lists t%.&&st active doseg é?AB) 1 25
1.25 1inamg/kg for thedgsted compounds 5 56 10.0 10.0
10.0 20.0 2.50 59 2.50 2.50 2.50 5.0
5. 00 Bfle7 10.0 10.0 > 40.0 > 40.0 > 40.0
10.0 0.0 10.0 10.0 10.0 97/ 16440
PCT/ EP96/ 04668, No. LAD (in mg/kg) -$7- Co.
No. AD : 10se forepaws
conj uncti va [t+achpa o 2 aj wachea ; ’@“‘“’1 biaddey 10. 0
10.0 > 40. 8 10:0 40} 0 10.0 1004 | > 4@ > 40.0L0. 0 10.0
40.0 > |40. 82 2.5 ; 0 10.0
4 4
40. 0 ég > 80 400 &3 >80 % > 4‘8(’@ 0. 63
85 2.50] 162 50 2 489 4%050 300 10. ¢ 40.0 87 10.0
10.0 10.J0 17 1110@ 10.0> 40. 00.0 >4o.09<g 140. 0 10.0
10.0 1.019 | 2>040] 02.50 2584 | 10059 >a00 2. 50
10.0 10 9 0. 0. 1 0. 63
2.50 32 NP o Jo.0 0. g&.o 19 .4§~J° > 489-@ > 40. 0
2.50 2.50 2.50 10.0 > 40.0
23 10.0 10.0 >40.0 | > 400 > 40.0
24 2.50 2.50 10.0 10.0 > 40.0
25 2.50 2.50 10.0 > 40.0 > 40.0
26 10.0 10.0 20.0 40.0 20.0
27 0.63 0.63 0.63 0.63 0.63
33 2.50 10.0 2.50 > 40.0 > 40.0
34 2.50 10.0 2.50 10.0 10.0
38 10.0 10.0 10.0 > 40,0 > 40.0
40 10.0 10.0 10.0 > 40.0 > 40.0
42 1.25 1.25 2.50 5.00 5.00
45 0.63 0.63 0.63 > 40.0 2.50
46 0.63 0.63 0.63 > 40.0 0.63
47 40.0 40.0 40.0 > 40.0 > 40.0
48 2.50 2.50 2.50 2.50 2.50
49 2.50 2.50 2.50 10.0 > 40.0
50 10.0 10.0 10.0 10.0 > 40.0
52 0.63 0.63 2.50 10.0 10.0
53 1.25 1.25 1.25 2.50 2.50
56 10.0 10.0 10.0 40.0 2.50
59 2.50 2.50 2.50 5.00 5.00
68 10.0 10.0 > 400 | >400 > 40.0
70 10.0 10.0 10.0 10.0 10.0




10

15

101 10.0 10.0 10.0 > 40.0 > 40.0 103
2. 50 2. 50 2. 50 10.0 2 50 105 2.50 2.50
2.50 > 40.0 > 40.0 107 2.50 2.50 2.50
2.50 10.0 119 2.50 2.50 2.50 10.0 >
40.0 128 0. 63 0. 63 0.63 > 40.0 10. 0 .
132 10. QWO 97164460 0 10. 0 10. 0 10. 0 PCT/EPI(/84660
2.50 2.50 2.50 10.0 -SJI-O' 0 134 10.0
10.0 10.0 10.0 10.0 135 0.63 - 0.63
-0.63 2.50 > 40.0 136 2. 50 2. 50 2.50
2.50 P50 T37 50 2.50 2.50
2. 50 [Coo. | o ¢ 2D (in mgh@) 466 > 40.0
139 2.50 2 |50nose fgmg@ws conpmmya machea | urpary bladder Conposi ti on
exanpl es "Actijveoiongriedi@ot "[ A 10.0 a$ uéekd [ hr ougb®ut these exanpl es
relates to a co-m:)ou nglg @f 10porul gp.6!) a,ﬂhgr macesiigo@al | y| accept abl e
addi tion sal} stle hgmi lyjis rie figpmi} 5 eof| or a N-oxide
form t hereof{ 8 Egggrpl g)% : O?A; 160 500>t(%3§,r the A l. was
di ssolved in 0.353 1 Jdr D pa 8 13603( t he
pol yet hyl ene} gl 8%ol{ a-580-{80%€ r ?ﬁ?@er to W 40[efr]C there were
added 351 of| 1087 pdl y@0hyl{ent0.gl ycol 16Hhd hé0|0| xit ur e>W8®d stijrred wel |l . Then
t here was adfdedpa gohppi orJ 0i0.0 1iH0 gf and.pof} sodydd0saccharin in 2.5 1
of purified hwatgy q—ndz‘gbl lle ngrr ngzgdjler 18.0e 1pled 4 51 of cocoa
flavor and p{)l gt hy gl yc6)l3 6 vob%ge of SQlg pro I di ng an
oral drop so utdo cg@grlsm & AJIOO The reigﬁt sol uti on was
filled into syi coft-di ners ‘15 97/|16440
PCT/ EP96/ 046.F0 101 10.0 > 40.0 -58-
Exanpl e D. 2:{ ORB3 s,o_z.rsoom 250 P G‘é@n; Df l&.ﬁtgyl 4ac®erox benzoate and 1
gram of propy! 185 hydrasgbdnzasbe Mmereso > 40,690l vesd400 4 1) of boiling
purified water 301 n {31296 thlﬁ5§0| tizggbwe ea2&pssol vedofg rst |10 grans
of 2, 3-dihy o&ﬁut anggh oi g andé?? cafh b gr 20 Offthﬁ A];l' The
latter 5 I gn q% ed wih the.r ilning.part of} the forner
sol ution and 1é 1,2 @lgf 9 ) m 188
1327 10.0 10.0 10.0 10,0 10.0
133 2.50 2.50 2,50 10.0 10.0
134 10.0 10.0 10.0 10.0 10.0
135 0.63 0.63 0.63 2.50 > 40.0
136 2.50 2.50 2.50 2.50 2.50
137 2.50 2.50 2.50 2.50 2.50
138 2.50 2.50 2.50 10.0 > 400
139 2.50 2.50 2.50 2.50 2.50

D. Composition examples

“Active ingredient” (A.1.) as used throughout these examples relates to a compound of
formula (I) a pharmaceutically acceptable addition salt, a stereochemically isomeric form
thereof or a N-oxide form thereof,

Example D.1 : ORAL DROPS
500 Grams of the A.L was dissolved in 0.5 1 of 2-hydroxypropanoic acid and 1.5 1 of

the polyethylene glycol at 60~80°C. Afier cooling 10 30~40°C there were added 35 1 of
polyethylene glycol and the mixture was stirred well. Then there was added a solution of
1750 grams of sodium saccharin in 2.5 | of purified water and while stirring there were
added 2.5 1 of cocoa flavor and polyethylene glycol g.s. 10 a volume of 50 ], providing
an oral drop solution comprising 10 mg/m! of AL The resulting solution was filled into
suitable containers.




propanetriol and 3 1 of sorbitol 70% solution were added thereto. 40 G ans
of sodium saccharin were dissolved in 0.5 1| of water and 2 m of
raspberry and 2 m of gooseberry essence were added. The latter
solution was conbined with the forner, water was added g.s. to a

vol ume of 201 g{ow ding an oral solution conprising 5 ng ofPéll),?”?We 10
I ngr edi ent oonful (5 mM). The resulting solution was'TillTed in
sui tabl e cont ai ners. Exanpl e D. 3: FI LM COATED TABLETS

Preparation of tablet core A mixtub®e of 100 grans of the A 1., 570
_grans | actose and 200 granms starch was m xed 15 well and thereafter

hum dified W § Izu ' B sodi um dodecyl sulfate and 10
granms polyvin rro one out 200.m of wate The t powder m xture
ves a1 o3 GRm Gt BRI TEAEA | BP0 FORd) SO RIS BT g s

m crocrystall 'dlsmlvcd in 4 1 citdilinigpusfieiwatdrSIngy lofghihsolirtiog emat diolved/fitsalll e oi | .
The whol e was gt Bfl Wek dﬂﬁ?buzan mc%%ﬁ&&éﬁﬁtér&bﬁm&ﬁ%f&&%l Fhelaig 10. 000

tablets, e ch ontal nin activ redi en Coat i ng
To a Sof ut § on SFUOTGva anRmHbEH 3*65%#% ey S IZ k23U et hano
t here was pmpanl:dmﬂamd Tifisoibisel 70% Hlugipm wereatidedtthertto.46| Grammp ofsoilioml 50 nl  of

i chl or O haachafliSlbrd diofied in 05 | Fefer 2 dFraifet ardl 1) &nggrcw@ﬂﬁo and
2 O gDy S Bl et ddded. TRt S v ombRgt Fith FhE rSier Walet Syas poted vers
added to the §eortoevokimd of %l‘prohémeambsowdedom@nglﬁmometmgnesi um

oct adecanggt eingRdRRARE tc@ﬁpoﬂﬂixb’(!'n&%"mﬁe&ﬁhﬁ oR Bl RkdTh o kbiE CBRERGKL At ed

col our suspensi on and the ol e was honogenat ed. The tablet cores
wer e coat ed WEkdi os1'= ' A BLBESI m xture in a coating apparatus.
Exanpl e D. 4: 1.8 Grans methyl 4-hydroxybenzoate

and 0.2 grans 0 ydrox enz ssol ved .i n abou 0 51
o boi i oG et of %ﬁ &ﬁ % DB et nnipss and 0 e s yes Ty

wer e addeds whivklk amsk theredfreg hunidifindwith a selindonad i5 grants. sodium dadesy lsulipy hehiD gI ycol
and 4 grams 3?mm 9& {igp éhdo;{masalxgbmnomamlﬁip&@dém&&maerature

and suppl enen ?r a LVving a

sol ution conp ‘?F%"a ﬁ%ixmeddgax%ﬂwn {h‘f‘ﬁéJ "58‘%‘%@ q%‘ﬂgm%m'ms'@f"ém lized by
filtration aneFiiulossand ISgramsdyirogenatsd vegerableil. The whole was mixed welband1 6440
PCT/ EP96/ 0466€ompressed into tablets, giving 10.000 tabiets, each containing 10 mg of the akive

d ai ns 20 in%l,mme_\mcorrpound of formul a

Coating
To a solution of 10 grams methyl celluiose in 75 m! of denaturated ethanol there was
added a solution of 5 grams of ethyl cellulose in 150 mi of dichloromethane. Then there
were added 75 ml of dichloromethane and 2.5 m! 1,2,3-propanetriol. 10 Grams of
25  polycthylene glycol was moliten and dissolved in 75 mi of dichloromethane. The latter
solution was added to the former and then there were added 2.5 grams of magnesium
octadecanoate, 5 grams of polyvinylpyrrolidone and 30 ml of concentrated colour
suspension and the whole was homogenated. The tablet cores were coated with the thus
30 obtained mixture in a coating apparatus.
Example D 4 ; INJECTABLE SOLUTION
1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propy! 4-hydroxybenzoate were
dissolved in about 0.5 I of boiling water for injecrion. After cooling to about 50°C there
were added while stirring 4 grams lactic acid, 0.05 grams propylene glycol and 4 grams
35 ofthe A.L. The solution was cooled to room temperawre and supplemented with water
for injection q.s. ad 1 1, giving a solution comprising 4 mg/ml of A.L. The solution was
sterilized by filtration and filled in sterile containers.

e ——



[err]: a N-oxide form a pharmaceutically acceptable addition salt

or a stereochenmically isoneric formthereof wherein-—. —n is
0, 1 or 2; 10 m is 1 or 2, provided that if mis 2, then n is 1;
p is 1 or?2; =Q is =Oor =NR[err]; X is a coval ent
bond or a bivalent radical of formula -0, -S, -NRerr]-; ﬁlerr.]
Is Ar[err] woelead40) Clerr]al kyl ordi (Ar[err]){err]al kyl, WEd h
Cerr]al kyl group is 15 optlggally substituted with hydroxy,
C err]al kyl oxy, oxo or a ketalized oxo substi tuent of formula
.-OCHerr]-CHerr]-O or -OCHerr]-CHerr]-CHerr]-0; R[err] S
Arferr], Ar[GamiClerr]alkyl, Het[err] or Het[err]C[err]aIkyl - R.err] .
is hydrogen or (err]alkyl; L i s hydrogen; [err Cl err]al kyl;
Clerr]al kyl substituted with 1 or 2 substituents 20 l mm lﬂmﬂmm
hydroxy, Cf érrfspmpauadoffompglar ] Ar[err] err]al kyl oxy
Cerr]al kenyl; Ar[err]Cerr]al kenyl di (Arferr])(err]al kenyl a"radli cal
of formula [err] )—-(CH 97/ 16440
Fg‘rl' /r ]EP96/ 04660 R’—x—c- - N N ® 60

5 \-CHy), \-(CHy,

a N-oxide form, a pharmacentically acceptable addition salt or a stereochemically
isomeric form thereof, wherein

is a covalent bond or a bivalent radical of formula -O-, -$-, -NR3-;
is Arl, ArlCy galkyl or di(Ar?)C;.galkyl, wherein each Cygalkyl group is
15 optionaily substituted with hydroxy, Cj4alkyloxy, oxo or a ketalized oxo
substituent of formula -O-CH3-CH2-O- or -O-CH-CH»-CH2-O-;
R2 is Ar2, Ar2C).gatkyl, Het! or Het1Cy galkyl;
R3  ishydrogen or Cy.galkyk;
L is hydrogen; Ar3; C)_galky!; Cy.2lkyl substimuted with 1 or 2 substituents

n is0, lor2;
10 m is 1 or 2, provided that if m is 2, then n is 1;
p islor2;
=Q is =0 or =NR3;
X
Rl

20 selected from hydroxy, C)_galkyloxy, Ar3, Ar3C;_galkyloxy and HetZ;
Ca.galkenyl; Ar3C3 galkenyl; di(Ar3)Cs.galkenyl or a radical of formula
0
—(CHR*),—~NR5—C—RS @1y
Q
—{CHR*),—C~Y!~-R7 @2);
RS
]
0 N-_Axp
—(CHRY)—C~Y'—< @3y
N

Rf
NeAs

—y2 I/,B (a4, or
N




wherein each q independently is 2, 3 or 4, eachr 1is O,

1,2, 3 or 4, 5 each Y[err] independently is a coval ent bond, -O
or NR[err]; Y[err] is a coval ent bond, (err]al kanedi yl
or -Clerr]jalkyl NRlerr]; each -A=B- independently is a

bi val ent radical of fornmula -CH=CH, -N=CH or -

- CH=N-; WO 57716440 each R4 independently is hydrogen, Pﬁrm%l ,
Arferr] or Arferr](err]al kyl; 10 Rl err] i s hydrogen,
Clerr]al kyl or Arf[err]; Rerr] is CJerr{al kyl, Ar[err],

. Arferr]Cerr]alkyl, di(Ar[er]r)(err]alkyl, Ar[err]{err]cycloal kyl, or

i ndol yl : R err] Os Arferr]; Arferr](e 'l In’
di (Arferr])Clerr]alkyl; Cerr]alkyl; g err]cycloal kyl ; [l ﬂlﬂlllllllllllljlll
( err]cycl oal kyl substltuted-(m%ﬂ[@!ﬂ}’; oxazol ylaS)oxazol yl subst mt used=*
with 15 hal o pe={C[ err]al kyl; thiazolyl; thiazolyl
substituted with halo or Jerr]alk I m dazol yl ;
i m dazolyl substituted with Ar[err]™~& err]alkyl, Ar[err]{err]alkyl or

hal o; indoli nzl , indolinyl substituted with (Jerr]alkyl;

2,3,4-trihydw pashiany indepapdenslyiisZ.dyar 4or  f ur anyl ; each R8
i ndependently is Ryshroogeyo, 1C2e3 644l kKyl, Cerr]cycloal kyl or a radical of 20
formul a (b-21) or

. . - Al k- RLerr
SAl K- 72- R[ser ] each ‘{‘byff?mdemly :sacovalcm’%ond R e?rel}!%?’. AKis
Clerr]al kanediyl; Y2 isacovaient bond, Cj.salkanediypor -Cy.gallyiNR¥-al ent radi cal of
formula -G, -S Qhclk-WEB- indéfendently is a bivalent radical of formith STHFCH-S -NXEHLY de;
phenyl substituted wt h-éH-— 2 substituents selected from
hal o, ([ err]al kyl or err]al'kyl oxy; furanyl; furanyl_ substituted with
1 or 2 substi t ueneachiipdependeniiyimhydipgans Cakaliyl, A7 ondeiCorsplyler r | al ky! ;
t hi enyl ;10 hi enyl RdJbst i istyasbged, i3y cdikglror Argubsti tuents sel ected from
hal o or ([ err]al kg, 0x Y f I i hy t
err]al kyl substituent %ﬁ#‘?ﬁ%y@%ﬁﬁ%%&ﬁggwu@%‘%ﬁ%”%’qb‘r” 2
Clerr]al kyl substituent®olridinyl or pyridinyl substituted with 1 or
[err] C[err]al kyl Rfubst istArdnA3C) galkyl; di(Ar3)C).galkyl; Cygalkyl; C32dykloaliyl; i S
Qerr]alkyl or (err]al foyheyaidafill soblrififled i AfSY Sa201¥): of:B5I9 YA inHEd wi

(P:[C$'; E]ng '482%‘3 arbonyl sy 2o or Cy.galkyt; thiazolyl; thiazolyl substitured with halo or Uy kgL gfo
Ar[err] is phenyl, pheinilazolismidasipdubstintediviteAd; Caeatyb #ri¢reatkyboreach
i ndependent |y halo; indolinyl; indolinyl substituted with Cy_galkyl;

2,3 ,4-trihydroquinolinyl; pymrolidinyl or furanyl;
each R8 independently is hydrogen, C;.galkyl, C3.7cycloalkyl or a radical of

20 formula
-Alk-R11 (b-1) or
-Alk-Z-R12 (b-2);

wherein Alk is Cy.galkanediyl;
Z  is a bivalent radical of formula -O-, -S- or -NR3-;
25 R11 is phenyl; phenyl substituted with 1 or 2 substituents selected from
halo, C).galkyl or C;_galkyloxy; furanyl; furanyl substituted with
1 or 2 substituents selected from Cj.galkyl or hydroxyC.galkyl;
thienyl; thienyl substituted with 1 or 2 substituents selected from
halo or Cj_galky}; oxazolyl; oxazolyl substituted with 1 or 2
30 C)-6alkyl substituents; thiazolyl; thiazoly! substituted with 1 or 2
Cj.galkyl substituents; pyridinyl or pyridinyl substituted with 1 or
2 Cj.salkyl] substituents;
R12 is C).6alky! or Cj.galkyl substituted with hydroxy, carboxyl or
Cj-ealkyloxycarbonyl;




selected fromhalo, (Jerr]alkyl, haloC[err]al kyI—-"'cyah'(f)'""“em nocar bonyl ,

Clerr]al kyl oxy or haloClerr]al kyl oxy; % ﬁ‘) ‘“ m“‘al e.n;dﬁ.__phenyl ;

phenyl substituted with 1, 2 or 3 substitu
i ndependent |y sel ected from hydroxy, hal o, VLNl &r oS &m no, nono- or

di ((Jerr]al kyl)am no, (err]al kyl, hanC[err]aI kyl, Clerr]al kémX%W

hal o] er r | al WQI9%/16440 carboxyl, err] al kyl ox

am nocar bonyl and nono- or di (( err]al kyl)am nocar bonyl ;

Ar[err] is phenyl or phenyl substitutedlwith 1, 2 or 3 substituents
.selected from haI o, 10 hydr oxy, am no, nitro, am nocarbonyl,

d err]al kyl, ernr err | 0x

Het[err] is g’ ‘]‘ﬁé’%’é?b&&%‘f‘e“"‘é’ 128 eﬂ“brstgg Ja? lﬁﬁe &;')’y}f azol yl ,

i mi dazol yl , sclcctcd from halorCGimplkyl, Mv@ngﬂkyl,sxmwmocar@ax zol yl ,

t hi azol yI I sot hi ar,q_‘,mk 1oﬂy5ﬂhdbcy]4dkyloxy, pyri m di nyl, pyrazi nyl

d d ; t
QUi not i nyt - i noxaﬁfr%a@%l?xﬁj e 8h0t ] g
benzi soxazZol yl , beindepandently splecte igdrom. hole “}’P“O' amwwamo' 8hd
subst |t ut ed oneZCE‘““"“m“""”‘@“@““‘“"’““‘“"“““‘“ﬁc"“"""“""““?‘%%‘“‘?’3‘8‘3? Afse
C err]al kyl or rmngérg& %‘5M$XWO§TE§@E&#&§ﬁQB§E%§&$t[err] is a

het erocycl e sel ect 8Cf4a¥enaminogarppyk o- 5- oxo-t et razol - 1-yl ,
i m dazo[ 1, 2- aAdyri cki;myﬁyl oppiRagl sybstituted withdB 2@k B lsubsémedts eelectedifebnt Wl ocycl es

gz%lect ed 'for om C er}! WF’Q%I' ﬁi%,%imc%oﬂyl,%lég%%ﬂg%%ri (S:(I;Pns):)iurlgem >
according to clai rrFYl P n L is hydrogen; C[err] al kyl ; C]err] al kyl
Zg?zt |[ t ut ]e;quﬁdlh] hischrmonocydGE aeerbeyclecsalgbied forh pymdlyl, ﬁyr#mtyl]xﬁiduolilal kyl ;

i (Ar[err err]a
di (Ar[err])d err] aF‘Eﬂm Immg'rl omog(]ﬁ%chﬁﬁﬁ %ﬁ%n%l?lsg l b p’fndl (a-4) or
(a-5) * finyl, pyrazinyl anq-gygidpzinyl;ioz a bicyclic mm"{’ QPIP] al kyl ;
di (Ar[erri5)(er r] ahhyd»l;nyl:hmnm]aahjdyindolﬂ[ bmeindgazblyh bknzoxazGlykr r] cycl oal kyl 30
Jorrlalkyls | eisblacolgt Secdbilazif Bty bttt thd § ISP Do or
Clerr]al kyl; imi da%'r?f‘*"ir‘rﬁaa‘y?mwc‘%“"d"“?& gct%my‘:lu cf"ﬁl?el& with
Arferr], err] al ksubsumied on a Fapasy atgma bi § lor 2 subisthents as]ccncd)fmmrmlpl or furanyl;

Arferr] |s IS phecy_hﬂmop]g,gwld,s& bbb 1, 2 or 3 substituents
sel ect ed

ocar bonyl,
Clerr] al kyI r&?od‘@r”r‘]’@%ﬁ}?“&”&f gquxogg&u&q ﬁet [err] is a
monocyclic het er ociei dpyridinyl. 05870 WIBIIWOIY]QWCBP&%MTW may | |
furanyl, thienyl, semm:mbd witls D SRRy ssibi&l.&wdtirﬂentslsaé&téﬂmty.kalkywri di nyl,
pyrim di nyl , pyraz' 3and pyri dazi ny or a bicyclic heterocycle selected
from 97/ 16440

PCT/ EP96/ 04660
29 % A compound according to claim 1 wherein L is hydrogen; Cj.galkyl; C;_galkyl

substituted with hydroxy; C3.galkenyl; Ar3; Ar3C).galkyl; di(Ar3)C1-5alkyl;
Ar3C3 galkenyl; di(Ar3)C).galkenyl; or a radical of formula (a-1), (a-2), (a-4) or (a-5)
wherein
R?  is Ar3; Ar3Cy galkyl; di(Ar3)Cy_galkyl; Cy.galkyl; Cs.ocycloalkyl; C3.cycloalkyl
30 substituted with Ar3; oxazolyl; oxazolyl substituted with halo or Cy.galkyl;
thiazolyl; thiazoly! substituted with halo or Cy.galkyl; imidazolyl; imidazolyl
substituted with Ar3, Cj.galkyl, Ar3C;.galky! or halo; pyrrolidinyl or furanyl;
Ar3 isis phenyl or phenyl substituted with 1, 2 or 3 substituents selected from halo,
hydroxy, amino, aminocarbonyl, Cj.galkyl, haloC;.galkyl or Cj.galkyloxy;
35 Het! is a monocyclic heterocycle selected from pyrrolyl, pyrazolyl, imidazolyl,
furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
pyrimidinyl, pyrazinyl and pyridazinyl; or a bicyclic heterocycle selected from



-62- . qui nol i nyl, benzi m dazol yl, be ol yl,
benzi soxazol yl, benzot hi azol yl, W\Wazol yl,

benzof uranyl and benzot hi enyl; each m)no\‘ ‘ \

het erocycl e may optionally be substitute n ca tarbon atom by I or
substituents selected fromhal o, C[err]al kyl di -

or tri(hal o) We¥{p440 5 3. A conpound as clainmed in clgﬁ.ﬁggg i

wherein Rerr] is Arferr]Cerr]alkyl, Rerr] is phenyl

substituted with 2 substituents sel ected?rom nethyl and trifluoromethyl, X

s a coval ent bond and =Qis =0 10 4. A conpound as clai nmed
' n any one50f AClcgl Oﬁtﬁgﬁ asén RdasliR, &n@&lﬂz&f}ﬁﬁ&ﬂoﬁwylpbéniotﬂmwl 1 rein or
R[ err] is phenyl nme ?cnzopurany ! m‘g%?@ﬁﬁéﬁly H’Bg?‘iy‘fltfta@éb\ﬁ"[q

substituents sel ecthelstrdcydmnmeomohalbrrbctsubsfmxndmmwm atom byl1%r2 subsmumtand p
are 1; X is a covalgpledHd ha®C; 2Ryl & mdho-, di- or mi(hfo)mdyPPOUNd as cl ai med

in any onesof clains 1 to 4 wherein 'L is a radical of formJIa

coval ont hona Agtnppb S il ef P s Clabiyh L Bepy .

1- phenyl cycl ohesebsttuted withRcsubstitaset saleciedifroghmety] @Qm Uommcﬁl!béilﬁﬂut ed with
1, 2 or 3 substwmmmaaﬁm-qrujmendent |y selected from net hyl,
met hoxy or chl oro. . A conpound as clainmed in claim5 or 6 wherein

the CorrpOtc,P‘ld tha?tal m%g glmmedmanvoneﬁpﬂiuhﬂqrt@tiwpmn ndmamlgnﬂ{;a‘- qorrpound

as clainmed in c wherein the conpound has the cis
configuration. or 2. 9 A conpound as claimed in claim1, wherein L is
hydr ogen. 30 10. A conpound as clained in claim1, wherein the

conpound is 3. Acompoundas claimed in any one of claims 1 10 4 wherein R! is phenylmethyl; R2

4- [1 [ 3, 5- bi s('t isiphtdy® subs@tuiasl Wi 2rayitubnte sejdeid Ronimehiytlor wifublopRtiyEnnYy | ] - N- (2

4 [1 [ 3, 515b| s(?h%g%ges{lﬁi/l)%e&&go% "Igrl?)pﬁgﬁ;ﬁme?ﬁyl ) 4-pi peridinyl]-N(1-

phenyl c%cl ohexyl ) -1 - pi perazi ne acetamd

1 [ 3, 5- bi s(t r§-f MFEMBAARS Firisesin gy one of %@ﬁw%whwyuswﬁ{cﬂaffm
pyrrolidinyl car be‘hyth)ebanﬂilis]hydr%nnmpmnyis]q»rﬂeh’ldamyalembond -O-or
1-13,5-bis(trifings Rmtﬁwbﬂidiﬁﬁzﬂ%mf (lpiie’hyic Yeib{eZad P K;ﬁ piényiet hyl ] -1
H 20 ben%sututgg wul\ 122 Xrgsu%stp uepuesrea cp):nc%né}) seﬁ%'t?x% lth)}? | peridine;

methoxy or chloro.

7. Acompound as claimed in claim 5 or 6 wherein the compound has the trans

configuration.
25
8. A compound as claimed in claim 5 or 6 wherein the compound has the cis
configuration.
30 9. A compound as claimed in claim 1, wherein L is hydrogen.

10. A compound as claimed in claim 1, wherein the compound is
4-[1-[3,5-bis(trifluvoromethylbenzoyl]-2-(phenylmethyl)-4-piperidinyi]-N-(2,6-
dimethylphenyl)-1-piperazine acetamide;
4-[1-f3,5-bis(triflucromethyl)benzoyl)-2-(phenylmethyl)-4-piperidinyl)-N-(1-

35 phenylcyclohexyl)-1-piperazine acetamide;
1-{3,5-bis(triftuoromethyl)benzoyl]-2-(phenyimethyl)- 4-[4-[a-(1-
pyrrolidinyicarbonyl)benzyl)- 1 -piperazinyljpiperidine;
1-{3,5-bis(trifluoromethyl)benzoyl}-4-{4-[ 1-[(2-methyl-5-oxazolyl)methyl}- 1 H-
benzimidazol-2-yl]-1-piperazinyl}-2-(phenylmethyl)piperidine;



emw smem———

WO 97/ 16440

PCT/ EP96/ 04660 —_—  -B3-
Z-TTI-T3,5-bis(trifluoroxnet hyl )benzoy rret hyl phenyl ) met hyl ]
-4 pi peridinyl]-N-(2,6-di mgi per azi ne acet am de;

4-[1-[3,5-bi s(trifluoronethyl)benzoyl]=* 3 4-Md| erophenyl ) met hyl | - 4-

pi peri di nyl woN74&46- di met hyl phenyl ) - 1- pi per azi ne acetam dePCT/EPI6/04660 1 A
conpound as clained in claim 10, wherein the conpound is
(+)-(B)-trans4- 1 -[3,5-bis(trifluoroméBhyl)benzoyl]-2-(phenyl nethyl)-4-

. piperidinyl]-N(2,6-dinmethyl phenyl)-1-pi perazi ne acetam de;
(-)-(B)-cis-4- trif r hyI)4 pi peri
Gty T 10 TG Rioime B RIRA 4 BRAGRIELS BRORRRBL I,
(+)-(B)-trans- mpﬁqdnp:éw <&6§(m¢thxlph9@rlb%rezm%m¢qu 2- (phenyl met hyI ) - 4-
pi peri di nyl ] - N¢{2[Hs-disafliorbn&RylichzoyH {3- [(B4-dichlveophem)meipdi4-(L) - mal i ¢ aci d

(1:1). *g, i ﬁ:‘?ﬂﬂ ceutically acceptable
carrier, sand a ?&/&ﬁr{%@*&lﬂﬁ? ﬁgglp n@a eraggut ically effective

amount of a ¢o ound d,jn Ypone o clainms 1 to 11.
13. A proce§§ gf% B‘P@‘H@r‘? ’%Fge brrendheompARE i n ¢l ai m 12,
characterized (#-(Bpatnsad-{1-{3,5- b:s(mﬂmfmmﬂw@beﬂzojdhm(pheaﬁmmyﬁm e carrier is
intimately mx )}ﬁ_ﬁ_éﬁgml?ﬂeﬁ)qﬂ ,F@,ta;ﬁggée Yhide? amount of a
conmpound as cl n alnsg A C ound as
claimed in anyt® @’Qﬁ“‘ Ha%]@ °‘qy§rb°‘ﬁf§%]ﬂ3§pl§"m@ﬂ)4ép sidinyij 15. A
process 18f preﬁ&iﬁ@@ﬁp&mﬂmwﬂ@@bﬁm@%m claim1, characterized by 25
a) reductivelyhrBi-khsd- rnq%%@&amﬂk@me&ayﬂmﬁmInﬁm(eihm)k-wher ein L and p

Cerr) e gompericinyi-iab ey Biepy-Vergptp skl iRl 8L o s

in claiml, in a reaction-inert solvent, in the presence of an
appr opr i at e IfedsempesitioncampaTig apheTaceiticyily accapipble SAESE ARdhas ptive

sui t abl @5conpl inyrelilenyy thgagrgavatly effective amduht sfazoinpiugdanclainied imangions 6f of
formula (1'V) wAgrRiioerrl, X and Q are defined as in claim35 1
and Werr] is an appropriate |leaving group with an internediate of formula

(V) 13. A process of preparing a composition as claimed in claim 12, characterized in thata
pharmaceutically acceptable carrier is intimately mixed with a therapeutically effective
20 amount of a compound as claimed in any one claims 1 to 11.

14, A compound as claimed in any one of claims 1 to 11 for use as a medicine.

15. A process of preparing a compound us claimed in claim 1, characterized by
25 a) reductively N-alkylating an intermediate of formula (II) wherein L and p are defined
as in claim 1, with an intermediate of formula (II)
reductive
)-(cn,),, —\ N-alkylation
R2~X—C~N }=0 + H-N N—L —————— @
\~(CHy, \-(CHa,

@ am
30 wherein R), R2, X, Q, n and m are defined as in claim 1, in a reaction-inert solvent,

in the presence of an appropriate reducing agent and optionally in the presence of a
suitable complex-forming agent;

b) reacting an intermediate of formula (IV) wherein R2, X and Q are defined as in claim
35 1 and W is an appropriate leaving group with an intermediate of formula (V)
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[err] wherein R[err]‘ re defined as in claim
1, in a reaction-inert solvent and mm”"mlm”mr ﬂﬂapr esence of a suitable
base; 5 c¢) reductively N-al kyl ati*ng®a bi pera=2| me derivative of fornula
(VI'1) wher ewvoopidsso def i ned as in claim1 and P[ erciEPEORE0
protective group, with an internediate of formula (I1)

[err] 10 wherein Rgxr], Rerr], X, Q n and mare
.defined as in claim1, in a reaction-inert solvent, in the
presence of an appropriate reduciqg agent and optionally in the presence of
a sui tabl e coapl ex-for agent, thus form ng a conmpound of
formula (1-c); %r gductiv & I/kvl"atlng abge perazi ne derivative
of formula (VII) V\,ﬁerﬁr st bt ed)I‘S Las—miai®h 1 and Plerr] is

a protective group, with an inter &ﬁ%e\m( ’F%rrml a (M11),

[err] awv) o
wherein R1, L, n, m and p are defined as in claim 1, in a reaction-inert solvent and in
the presence of a suitable base;

5 ¢} reductively N-alkylating a piperazine derivative of formula (VII) wherein p is defined
as in claim 1 and P! is a protective group, with an intermediate of formula (IT)

reductive
Q )—(CH,),.. — N-alkylation
R>—X—C-N  »=0 + H-N  N—P!
\-(CHzh N\~ (CHy,
(M (Vi)
Rl
9 >‘(CH2)m /N
RZ—X~C-N N N—p!
CHY, \-(CH,
<)
10 wherein R1, R2, X, Q, n and m are defined as in claim 1, in a reaction-inent solvent,

in the presence of an appropriate reducing agent and optionally in the presence of a
suitable complex-forming agent, thus forming a compound of formula (-c);

d) reductively N-alkylating a piperazine derivative of formula (VII) wherein p is defined

15 as in claim 1 and P! is a protective group, with an intermediate of formula (VIII),
. o
>"(CH7Jm \ Y CHYm
H-N )=0 + B-N  N—P! H-N  )»—N  N-P
\-(CHa), \(CHp, \-(CHpy
(Vi (VI I

wherein R1, n and m are defined as in claim 1, in a reaction-inent solvent and in the
20 presence of a suitable base, thus forming an intermediate of formula (XI); which
may subsequently be reacted with an intermediate of formula (IV)



wherein Rlerr], n and mare defined as in claim1, in a reaction-inert
_s-e4-¥en{——a-nd-1—n—-t—-he—29—-—- of €sence of a suitabrebase; thus—formmng an

Wih an i ntermedi ate of f or ?ﬂmmw |||ﬂ}||l||l[|]f’ subsequently be reacted

-65- [err] er®¥]| §s *an appropr
group, and‘%”@‘éﬂ’d R2 are defined as |n claim . fetr& %r&?%na
conmpound of forrmula (I-c); 5 deprotecting a conpound of formula
(I-c) using art-known deprotection teC I ques, thus fomng a
conpound of fornmula (I-b);
[err] 10 f) reacting a conpound of fgrmula (1-b) with an
i ntermedi ate of formula (V?) Qer)c.}c;;z)m ~
xn + R*~X-C-W R?*~X-C-N  )»—N N—p!
™ \-H  \-(CH
(<)

wherein W1 is an appropriate leaving group, and X, Q and R? are defined as in claim
1, 1o form a compound of formula (I-c);

5
e) deprotecting a compound of formula (I-¢) using art-known deprotection techniques,
thus forming a compound of formula (I-b);
)-(ca,),, = deprotection )-(Cﬁﬁm I\
R2—X—C-N N N-P! R2~X~C~N )-—-N N-H
\-(CH) -(CH, \~(CHp -(CH),
<) a-v)
10
f) reacting a compound of formula (I-b) with an intermediate of formula (VI)
>‘<C"‘27m \ base )"(Cnﬂm ~\
R-X-C-N  }—N  N-H+ L'-W? Rz-x-—?: N )N N-L
\-(CHp, -(CHpy -, \-(CH,
(-b v @2)
15 wherein L' is the same as L as defined in claim 1 but other than hydrogen and W2 is

an appropriate leaving group in a resaction-inert solvent and in the presence of a
suitable base; thus forming a compound of formula (I-2);

and, if desired, converting compounds of formula (I) into each other following art-

20  known ransformations, and further, if desired, converting the compounds of formula
(1), into a therapeutically active non-toxic acid addition salt by weatment with an acid, or
into a therapeutically active non-toxic base addition salt by treatment with a base, or
conversely, convening the acid addition salt form into the free base by treatment with
alkali, or converting the base addition salt into the free acid by treatment with acid; and, if

25  desired, preparing sterecchemically isomeric forms or N-oxide forms thereof.



15 * wherein L' is the sane as L as defined in claimI but %méﬂﬁn'q
.hydrogen and Werr] is o an appropriate |leaving group in g
reaction-inert solvent and in the presence of a Sui t abj Ay |
thus: form ng a conpound of formula (I1-a); . and, if desired ™

converting conpounds of fornmula (1) into each other follow ng
known transfornmations, and further, if desired, converting thd

for mul a (PBCT nto a t FARDRTRIESHJALFROPERTY GROANGATIONOX| C  aCi Nigabe

salt by tgg A d, Lnto a_therapeuticall

ol e | WA Ao publusmen bl e phRELEBBAPER ROk FEATY EeD,
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(57} Abstract

This invention concerns the compounds of formula (1), the M-oxide forms, the pharmaceutically acceptable additi the
swnommencfonnsd?ereof.whgreinniso, 1 or2; mis 1 or 2, provided that if m is 2, then n is I:pyis 1 orz;-Qis-(‘;norsal-:R‘;l;dx is
a covalent bond or a bivalent radical of formula -O-, -S-, -NR2-; R is Arl, ArlCy.ealkyl or di(Ar')Cysalkyl, wherein each C.galkyl group
Is optionally substituted with hydroxy, Ci-alkyloxy, oxo or a ketalized oxo substitent; R?2 is Ar?, ArCy.ealkyl, Het! or HetiC¢alkyl; R3
::3 hydrogen aor Cisalkyl; L is hydrogen; Ar3; Chralkyl; C;-ea!kyl substitueed with 1 or 2 substituents selected from hydroxy, Ci.¢alkyloxy,

- x 4 an are eac i¢ or i X ists;
their preparation, compositions containing themyand their use as a medici monocyc # bleyclic beterocycle; as substance P antagonises




