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The present invention concerns compounds of formula
(1), the N-oxide forms, the pharmaccutically acceptable addition
salts and stereochemically isomeric forms thereof, wherein n is
0, lor?,mislorz.p:ovldedthat:fmisz,unnms I;pisO,
lor2; -le-Oor-NR3'Xisacovalentbondorabivalenl

Cis2lkyloxycarbonyl or Ar3; R% is h

a radical of formula (a-1) or (a-2); R‘andR’may also be taken
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radical of formula -O-, -S-, -NR3-; R! is Ar); AriCrealkyl or di(Art)Cy.salkyl, whercin each Cl.sa!kyl group is optionally substituted
with hydroxy, Ci-salkyloxy, oxo or a ketalized oxo substituent of formula -O-CH-CH2-O- or -0-CHz-CH;-CH2-O-; R2 is Ar%, ArC).
salkyl, Het or HetCy.galkyl; R3 is hydrogen or C,.galkyl; R* is hydrogen; Cisalkyl; C;alkyloxyCysalkyl; hydroxyCi.alkyl; carboxyl;
; hydroxy; As%; Ar’Cy-salkyloxy; di(Ar)Ci.calkyloxy; Ar’Cy.salkylthio; di(Ar%)Ci.calkylthio;
ArCy.galkylsulfoxy; d:(Ar’)Cl-oalkyl:ulfox Ar’C:-oalkylsnlfmyl di(Aﬂ)Clalkylmfonyl -NRRE; Cy.galkyl substituted with -NR7RS; or
together; RS is hydrogen; hydroxy; Ci-salkyloxy; Cy.ealkyl or AﬁCnalkyl
Arl, Ar? and Ar® arc phenyl or substituted phenyl; As? is also naphthalenyl; and Het is an optionally substituted monocyclic or bicyclic
heterocycle; as substance P antagonists; m:mmmmmmmwgmmnmrmuamedecme.
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N-oxi de fornms, the pharmaceutically acceptable acid or base addition salts

and = stereochem cally isomeric forns thereof, wherein nis 0, 1
or 2; mis 1 or 2, provided that if mis 2, thennis 1; 5 pis O,
1 or 2 =Qis =0 or =NR[err]; X is a covalent bond or a
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wherein Y[err] i 8'%%3]"5‘?&°%wa E’SM‘? Pnt]‘gml"w iclar

- err] al kanedi yonpdpfids substance P antagonists, which in general are metabolically more stable,
20  and hence, may be more appropriate as pharmaceutically active substances.

Several nonpeptide tachykinin antagonists are disclosed in the art. For instance,

EP-0,532,456-A.(Ciba-Geigy) published on March 17, 1993, discloses 1-acylpiperidine

compbunds, in particular 2-arylalkyl-1-arylcarbonyl-4-piperidinamine derivatives, and
25  their use as substance P antagonists.

EP-0,151,824-A(JAB 435) and EP-0,151,826-A(JAB 436) disclose structurally related
1-(1-{carbonyl or imino)-4-piperidinyl)-4-piperidinamine derivatives as histamine- and

serotonine antagonists.
30

The present compounds differ from the art compounds by their structure and by their
favourable pharmacological properties.

The present invention concerns compounds of formula
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Y[err] is -O, provided that Rlerr] is other than hydroxy or

C err] al kyl oxy; Rlerr] and Rlerr] may al so be taken together to form
a bival ent radical -of fornula . -OCHerr]-CHerr]-O or

-C(=0 - NR[ esygo70kiaérr] -NR[err] -; Rlerr].is hydrogen;!W,

Cerr]al kyloxy; Cerr]Jalkyl or Ar[err] C[err]'él'kyl ;5 Ar[err] is phenyl;
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and nmono- %r gis(CCleee] al kyl ) am no- car bonyl ; Ar[err] i s phenyl
or phenyl Sub=6l y@ t_:.h 1, 2 or 3 substituents selected from hal o,

hydr oxy, am no,*"nitro, arﬁ nocar bonyl err]al kyl, haloCferr]al kyl or
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d err] al kanedi yl defi nes |valent strai ght branched chain

sat urated hydrocarbon radicals having from - 4 carbon atons such
as, for exanple, methylene, % éfethanediyl,'1,3-p adi yl ,

1, 4-butanediyl. and the |ike: err]al kanediyl is nmeant to i ncl ude
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RS is hydrogen; C;.galkyl; Ar3C).salkyl: di(Ar3)C;.galkyl; imidazolyl

substituted with Ar3, C}_galkyl or Ar3C;.galkyl; benzoxazolyl or

benzothiazolyl;

R9 is hydrogen; hydroxy; C).galkyl: C;.salkyloxy; Ar3: Ar3C)_galkyl;
25 di(Ar3)-Cj.¢alkyl; amino; mono- or di(C;.galkyhamino; imidazolyl;

imidazolyl substituted with Ar3, C.gaikyl or Ar3C;_galkyl; pyrrolidinyl;

piperidinyl; homopiperidinyl; morpholinyl or thiomorpholinyl;

R!0 is hydrogen or C;_galkyicarbony;

R1! is hydrogen; halo or mono-, di- or trithalo)methyl;
30 YisYlor¥Y2

wherein Y1 is a covalent bond; C;galkanediyl; -NR7- or

-Cj.salkanediy}-NR7-: or




- the salts thereof
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the foregoing definitions and hereinafter, haloCerr]alkyl is defined as
nono- : or polyhal osubstituted C[err]Jalkyl, in particular C[err]alkyl
substituted with 1 to 6 hal ogen atons, nore in particular difluoro-
or trifluoronethyl. 5 The pharnmaceutically acceptable addition salts as
ment i oned herei%l;g,y ,ff € meant to conpri se the therapeuyiormrosnyssss
active non-toxic acid addition salt fornms which the conmpounds of
formula (1) are able to form Said salts car-conveniently be obtained by
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h sol va
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purposes, it is aidelyl fpeszimislasolylobanzexapsipk banzisoxazelyl, bynzothiazolyl,unaccept abl e
salts. Only the Bélﬁlsﬂﬁl i, ‘B@ﬁzbﬁ:rﬁﬁ?ﬁﬂtbﬁmoﬂneﬁ!)%a&%b{foc?éllctaﬁd%fc?clibsed 35
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formula (1)

The heterocycles in the definition of Het are preferably connected to the rest of the
molecule, i.e. X. -C(=Q)- or Cj-galkyl, by a carbon atom.

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
bromo and jodo: Cj-4alky! defines st_raight and branched chain saturated hydrocarbon

radicals having from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl,
butyl, 1-methylethyl, 2-methylpropyl and the like; C]-galkyl is meant to include

30 Cj-4alkyl and the higher homologues thereof having 5 to 6 carbon atoms such as, for
example, pentyl. 2-methylbutyl. hexyl, 2-methylpentyl and the like; C}.4alkanediy]
defines bivalent straight and branched chain saturated hydrocarbon radicals having from
1 to 4 carbon atoms such as, for example, methylene, 1,2-cthanediyl, 1,3-propanediyl,
1.4-butanediyl. and the like: C).galkanediyl is meant to include Cj-4alkanediyl and the

35  higher homologues thereof having from 5 to 6 carbon atoms such as, for example,
1.5-pentanediyl. 1.6-hexanediy! and the like.

RECTIFIED SHEET (RULE 91)
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Unl ess otherw se nentioned or indicated, the chem cal designation of
conmpounds denotes the mixture, nore in particular the racemc mxture, of
al | possible stereochem cally and conformationally isomeric forms,

sai d mi xtures containing all di astereoners, enantioners and/ or
conformers of the basic nolecular structure. More 5 in PE&t/epdtioagss

st ereogeni c WOI¥M¥R4nay have the R- or S-conffguration; substituents on

bi val ent cyclic saturated radicals may have either the cis- or
trans-configuration; >C=NR[ err] and (err]al kenyl radicals may have
the E- or Z-cdoisgdiinghé fomegolngrdefinitions and hersinafien, haloChzalkylds defined assmemgeni ¢

centers, the rg b@fﬁ'héiﬁsu%&tﬁﬁﬁ@ RkyIPinGafticHar €7 JaliV1 sibstitated m@?@ﬁhﬁgﬁ%n .

accor dance with e Chem cal stract's rules (Chem cal Substance
Sel ecti on Nam?&?m*(@ﬂ)'eml’%'f“hﬂihﬂp?fﬁ‘%ﬂ“m hykhapt er 20). Al
st ereochem cal | y I soneric forns of the corrpounds of fornmula (1) both

in purefom r ed thin

t he scope of t pr esesfu Edﬁkﬁen tab’“ddm‘ﬂ' sg'éé;%ﬁ%i%ég%bgg%%gn%?w?or mul a
(1) may al so esomyyise eﬂhmmecam 6‘#@’”@“#@1‘%‘“%@5* Wlmht%ugh not
explicitly i nddoniotntisiof forhmlaDareabiOfofoint Suidsdlscanéeiwerientiyce obtainedibyc! uded
Formila (1) gk bR fthe LSRN prghie N 1R Aoprip i o

formul a (a-1) forexample, inosganic acids guchas bydrmhalic geids, e bydroghlerist erdwydeeat oneri ¢
form 2010 Thsrohticeidi sulfupicimitiR} phidsphoiierina thedike atids; Qrmgaﬁac@bms siich afFeAt tO
B S o Coxmple, WA yab B el PRSAE R RaRbic SRR .,

t hose N-oxi desmm@r@ml&mﬂsrmm%cmc.mwamspﬁmlaueﬂ@nesulfomc ni trogens are
N-oxi di zed.  25enzenédfifonicsp-toloendsulfonie] dyelahfid, salicyRc, tpemhoﬁnemtmm@w ornul a

(1)" is nmeant I | sQ i ncl ude their. N-oxide fornms, their

phar maceut | cal% 'g ﬁcé%sf able addition salts, and their

stereochem cally isonmeric forns A speciral group of conpounds are

t hose comound@%hmmmcallxwm ﬂdﬂlq!![séksrﬂs mentigued herpjnpboypaare also

- (err]alkyl; Ahé@tfo]&&@hsdmbhkhpewcéwwehmwdae& k-vbmmmamw or
benzot i A201 | g o ey PO Yy o s
Jerr]alkyl; aéﬂtﬁ@pnmmlen&y ed by weaking ﬂxaﬁpmww wle () [containing

pi peri di nylo:  haesdic hydrogen awnﬁemﬁhppwpnarswgahialahmﬂorgmctuam@wﬂhpﬂot nyl ; and

s ory " b, BERRRRGNE! S e aal ﬂ%&%&iu}a sy b e, BY il

I m dazol yl furan Lenyl’,” oxa. I SOXazo azol'yl,

i sot hi azol yl , ol mgassmqsmmr&wf&w ats pad, SWW%QTBWF basgs, o

Ei cyclic " .. gmnmmﬁ.e Mﬁeﬁﬂl-%lﬁmeggmﬁmqik | sall;haﬁd sal?ﬁamnrh? |
enzoxazol y E‘E af]o?e e in® AR ¥ enzi sot hi azol y

benzot hi en n?p B8N ﬁgr

benzof ur a% an nocyc

Conversely said salt forms can be converted by treatment with an appropriate base or
acid into the free acid or base form.

The term addition salt as used hereinabove also comprises the solvates which the
30 compounds of formula (I) as weli as the salts thereof, are able to form. Such solvates
are for example hydrates, alcoholates and the like.

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

The term “stereochemically isomeric forms™ as used hereinbefore defines all the
possible isomeric as well as conformational forms which the compounds of formula (I)
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bi cyclic heterocycle may optionally be substituted on a carbon atomby | or
2 . Substituents selected fromhalo, C[err]al kyl or nono-, di- or

t.ri (hal o) net hyl . A first group of interesting conpounds consists of
those conpounds of formula (1) 5 wherein one or nore of the follow ng
restrictions ‘ﬁ‘? _?/ a) Rerr] is Arferr] ¢ err]al kyl ; or pcTAEPI6/0S$83
Rlerr] is pyri W napht al enyl ; pyrrolyl; Turanyl; quinoxalinyl;

pyri di nyl ; |ndonI benzofuranyl benzot hi enyl ; thiazolyl;
thienyl; pyrazin each_.of said ponoc and I.cyclic

het er ocycl es rra’?xbms???ﬁapf‘ sag"%ﬁgm'%?”ée op jpdicated, the chegpi igpoH 10
substituents setbcamounﬂsfdcmmhhé mixtGecmofedh particular theoracemic anixtun, of all possible
tri(hal o) met hyl gergge atldbonformationally RGN foftid)$did ik s Wbrithinihe off O 3

substituents ea h | N nden.tl cte ro

Clerr]al kyl, ‘@ﬁ"?ﬁ?’?%? H%Fd’@’e Tgmmwewgm‘%ﬂl@ym@éa Momy| and
hal oﬁ:[ er Ir] aISKyImplamcplar Emgaﬁcmmkﬂna)ehhvbmﬁmswmmr sliHstiméﬂa]Bﬁ Pi' I

or pheny rjalky

is optionally s walent eéi k ?‘TE&M E_cbs | tlﬁlﬁ\wg' cted from
hal o and C[err] lréduals:nn y hav m‘oﬁ'“ j@ °or

e) =Qis =0 oroompoundsfhhvﬁ(gtmaﬂemimﬁ:ehp&dtﬂmva sazﬁmlsm

formula -S- or

second gro P of |ntergéfnhﬂ Cgon“ggz qu@ 8? ose corrpoungs of
formula (1)10  Selecfigp 3 y1 hémi’éfg

@i (Arlert]) ‘é?é%““"’mm°““ “‘;“““’“"'*““““"; 3 '*"*%‘;““’! Q‘"“"“""?.”i‘t‘:*e‘é‘“m "
-NR[err]Rlerr]; or a radical o gﬁ‘gﬁ{m %L lk‘a- . Rerr] and
R err] aretakento ether toforma %éalent radi cal of formul a

- O CH er r] - CH[ eP9me @6 the,compoungs, ) 1oy al$q qxisk iy their jantomerig ferm. j Such
hydrogen. 15 form¥ alﬂmghnﬂtcxpltchlyenmcmulmﬁmvcmmm@n&ﬁdmbwl a (1)

wherein Rl err] jnay M@iﬂﬁ]&ﬁe&&ﬁﬂe%ﬁnﬁ t§hvehtion. Forids&n@"ﬁ&?ﬂﬁ @Hpéf i tuted

Wi th 2 substituents se uor.o Is a 30 .
coval ent bond alffmuiadw ‘“&ﬁét‘ﬁ%b“&kk HE"ﬁR"E‘I“L%@‘QPE t hose
conpounds of fofa:QJm;(éx)stthmCMpmﬂhgmmomeﬂcfom and pis 1. 35 A

A

~. particul ar group of conpounds consi st's of -those conmpounds of forrmula (I)

~ Wherein eﬁgct ghd*:? rﬂﬂﬁpﬁhqﬁﬁlpéﬂndsgi[ﬁﬁﬁ&lah??@m)ﬂmﬁﬁpﬁﬁéet dwth 2

_substltuents S rom ne tri{luoromet mare 1,
" X is a coval entqmReynds.of go q(g) ‘wherein one or several nmogenatomsareoxldlzedto e

so-called N-oxide, partlcuiarly those N—oxldes wherein one or more of the piperidine-
nitrogens are N-oxidized.

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

A special group of compounds are those compounds of formula (I) wherein R8 is

30  hydrogen; Cy.galkyl; Ar3Cy.galkyl; di(Ar3)C;.galkyl; benzoxazoly! or benzothiazolyl;
R? is hydrogen; hydroxy; Cj.¢alkyl; Cj.salkyloxy; Ar3: Ar3C;.galkyl; di(Ar3)-
Ci-6alkyl; amino; mono- or di(Cj.galkyl)amino; pyrrolidinyl; piperidinyl; homo-
piperidinyl; morpholiny! or thiomorpholinyl; and Het is a monocyclic heterocycle
selected from pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,

35 thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl; or a bicyclic
heterocycle selected from quinolinyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl and benzothienyl; each monocyclic and
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Anot her particul ar group of conpounds consists of those conpounds of
formula (1) wherein p is 1; Rerr] is hydrogen;

Clerr]al kyloxy( err]al kyl, phenyl or phenyl substituted wi t h hal o;
Rlerr] is phenyl; amno substituted with phenyl or substituted im dazolyl;
or phenyl substituted with halo; or Rerr] is a radic ;ﬁ,,g,f& gl a
(a-1) wherei WQIV24 err] or Y[err] 5 whefein Y[err] isq’grcova ent
bond, -NR[err]- or -CHerr]-NRerr]-; wherein R err] is hydrogen or phenyl
optional Iy substituted with halo; Y[err] is -O; Rerr] is (ferr]alkyl,

d err]al kyl oxpicyglid heirosjclethay optionally e %nu&.ﬂ:&a’&d@éakwnmé 37phy!

o or mil Sd(é“z!?u%ﬁe%ﬂ tﬁé& ihﬁi’sc 0 gEfons- &gﬂ?@ﬂ%@m Btfbonyl : Rperr]
I's hydrogen; or Rerr] and Rlerr] are taken together to forma

bi val ent radi defirsbgrohp ofiintezestin} camhpaiiiissaongistEbf those|cohdppundsjof farfula (MHher ei n
each Rl errk i RERRENSS Ur'niork SF @'ftﬁ &g@gﬁoggggﬂgen or phenyl; and Rlerr]

S hydr g eg rl erred conpoun re those corrpounds of
formula (1) wh g "ﬁ[‘g}—ﬁ‘&s Tohenyl net hyl ; Rlerr] is phenyl
substituted vmuj hR?mwhﬁMylenmwmybpymdylﬁﬁmmmpkalMyl tpyriflinyl indoBahy | ; N,
15 m and ar ebe}xzuf&rdnzl ge F&Ingphnmﬁgl é] dslpg%g&aﬂ,en
o e ek SAdh At o YL
substituted w

wherein Y10s Y[ embfummﬁehcwpmm.ﬂlwﬂqtm@% decorali(hdb)wlgi ork&{serr]

o -CHer e &ez&ﬂu%&g&e ﬂfﬂ mﬁp“o”a”y
ot T e o b s o o2

20 radical of haeGuiadkyldn pirtiveiar, snlmqa[fm inethy! dnddriffepromethyl; or phenyl-
Cferr]al kyl carbogy {;{;@’ vitiefelin } bliényl in smd &alkyPis oP’{\&fall} saikddapit 1, Qr e
Qrm

~ taken togg er to tﬁTn?sﬁegﬁgthnﬁia&ﬂdﬁg%!{kﬂﬁf and Rlerr] is

(=0 - NA Sier
"~ hydr ogen. " ¢) niisbrpreferred:are those conpounds sel ected from 25
- 1-[3, 5-bi s(trld‘)lﬂlqggr@.t hyI)benzoyI] 4-[-4-(2, 3-di hydro 2- oxo- 1H benzi m dazol

- 1-yl)-1- §a§n§' di nyl ] - 2--(phenyl met-hyl ) pi peri di ne;
1-[3, 5- bIS(tI’IemU iyl ) benzoyl ] - 2- (phenyl net hyl ) - 4-[ 4- phenyl 4- (1 pyrro
I nyl - f) Kds boowalent Hoqdlqnarbndlmyiaiipalméfonmms or -NR3-, in pamculara :
1-[1-[5p 5-bi llfldm‘lg ronet hyl ) benzoyl ] - 2- (phenyl et hyl ) - pi peridinyl]-
enyl - 30 - ié‘%ﬁolie I nyl ] met hyl ] acet ami de;

i
h

n
3, g b: is(t ' |£Iséjchr“grret h\é*] benz%;%méll %)ﬁﬁg}oplngsg%mpbunds o} In%\Zla Bi ro[4.5
c- {PHWP
3, 5- %/I s(tr |Wh%n9gPPIM1§bHWF Ar3pr(CyapliloyyCrisalkyliRris bydrexya e ar bony| ) -
. Pi- Pedi(At8)0f | ghticg oy ANRPRES ¢ Lang Msubstiti:@ Wah YNRARS; oy b kadidaef di ne; and

formp G ara-2h B 28 togethes o form, hivalepy radical of
ﬁyl[s >h &S[“f(’!ﬁmfiyr@'ﬁﬂzgc mmwmmg q;BR?ﬁRﬁW*]YSl‘qﬁsgx? di ney Lng H}lephe

pharmaceutical |y acceptable acid addition salts and the stereo
i someri ¢ for meOf djetiakihterest are those compounds of formula (I) wherein R! is ArlC)_galkyl, R2

is pheny] substituted with 2 substituents selected from methyl or trifluoromethyl, X is a
30 . covalent bond and =Q is =0

[
i di
N- [
p
[
e
[

4-
1-
]d

1-
1
3

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

35 A particular group of compounds consists of those compounds of formula (T) wherein
R1 is phenylmethyl; R2 is phenyl substituted with 2 substituents selected from methyl
or trifluoromethyl; n and m are 1; X is a covalent bond; and =Q is =0.
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PCT/ EP96/ 05883 The conpounds of fornula (1) can be prepared by
reductively N-al kylating an inter- mediate of forrmula (I1l) with an
intermediate of formula (11). Said reductive N-al kyl ati on may be

performed in a reaction-inert solvent such as, for exanple,
di chl or onet ha&g Lanol, toluene or a mxturesthereof, and POTERSAQSSEISence
of a 5 r edJ&] agent such as, for exanple, a borohydride, e.g. sodium

bor ohydri de, sodi um cyano bor ohydri de or triacet oxy bor ohydri de. In
case a borohydr,ide is us ucl ven| ent
to use a catal %ﬁﬁw fgf%'lpoéﬁﬁ &m'sa%ég%gg ate as
described in JW P s B’ ishydepess; CroglkyloapG) .4 eny °"P yst may
also result in vﬁth uda@mvsqueﬁylsﬁﬁ:hamsﬁﬁwdw &u&ﬁnﬁmnﬁ

Isomer. It ma e en dU.CI e I n
conbi nati on y q’ﬁ“‘&@a‘f’ wggggg?gﬁiTaw gyalg %

pal | adi um of- ch‘ﬂ\e@ﬁ!ﬂ( t;raqsvdsmmm’olﬂk or -CH nmw@mygrmml is
usedt ats r teﬂum wu@ﬁﬂybubsn?muhmawwmkﬂusclt@n@ﬂd:ﬁedkyloxy. ﬁﬁbﬁ%@t i ng
agen other

bgt oxide. In o?’g&{)}l?{&aﬂl}évﬁftﬁz@ﬁbﬁ%m re%ﬁmﬁ lﬁhgl?'kopénat Ion

certain functi %W!B“‘%Wbma l&hyérqseae%ﬁm%kmmbqnub g&dﬂﬂmﬂpm&ﬁcts
it may also be mgamwmrmmﬂmmntmwmmmomm&mﬁmm to

and opti ondPl y t“re%vgﬁk?wﬁé%?ﬁl‘ﬁé‘?ﬂ% mhegmor bRl o]

rate of thereehgydnogen [err] 20 In this
and the follow ng preparations,. the reaction products may be isolated from
the reaCtﬁ&&rMﬁ&hﬁQ%&&e%@ﬁﬁ&ﬁﬂ&%ﬂoﬁﬁﬁlﬁ@ﬂv&#&dﬁl ﬁ‘}h étﬂ&lﬂg to

t hodol
oxt racti on - or FaisPheRyLipgie MR & ubsis sclbcedfiom sty ot eéraﬁ@mvl 2%
The conpou rids o anidop are1aX(is a cayalenthond; +Q tqﬁ@ﬂbﬁrnewmmmylrg phenyl
'g?f_-, 5;”‘:3;? :SOfsu%srnméed Jvﬁli HA!J: RS phenyl) pheyNsubbetied thﬁ mmoaﬂ(tzzsi@améa?gtr egw ng
-sul fonyl oxy | e Wﬂ%% d"‘@ M&%ﬂ%@%?‘f‘%‘ fgﬁ v en%ondmmy
benzenesul f ony|-6¥g nsdwmpmmbsnylfc@nmla sybstimterhwith kalo: Y28 can
be per f OrmaRY 6 CRAIRACC | §ilkyl o byrfchidit§h iphénytD) adkyl bPArGUERDIsG, a
chl ori nat egghy a‘ioPRQnmﬁ?a-Z)[ﬁhﬁgemi'wﬂ'thg{i@g@{&%‘lml&i&ﬂoﬁ@hﬁhxghe or esence

et hanol, orf a ketone Rg Sobu one
of a suitable Hwdwgeuen wdk%mmmmgmmbaﬂmm@lo’é&mum

hydr ogen car bonet:m)qmtcmﬁmy.l@mﬂn‘lﬁpmﬁym@drmsaymame the rate of the

reacti on. The reaction may conveniently be carried out at a
~tenperature. rar}al gre?crre enthclss-gcompoundsselecie%fl ux tenperature.

25 1- [3,5-b1s(mﬂnoromethyl)benzoyl]-4-[4~(2,3—dxhydro-2-oxo-lH-benzinﬁdazol—l-yl)—l-
piperidinyl]-2-(phenylmethyl)piperidine;
1-{3,5-bis(trifluoromethyl)benzoyl])-2-(phenyimethyl)-4-{4-phenyl-4-(1-pyrrolidinyl-
carbonyl)-1-piperidinyl]piperidine;
N-[[1-[1-[3,5-bis(trifluoromethyl)benzoyl}-2-(phenyimethyl)-4-piperidinyl]-4-phenyl-

30  4-piperidinyljmethyl}acetamide;

1-f3 5-bls(mfluoromcthyl)benzoyl)—tl-[&oxo-l-phenyl-l,3, -triazaspiro{4.5}dec-8-yl}-
2-{phcnylmethyl)p|pcndme.
1-[3,5-bis(trifluoromethyl)benzoyl}-4-[4-phenyl-4-(1-pyrrolidinylcarbonyl)-1-
piperidinyl}-2-[[4-(trifluoromethyl)phenyl]methyl}piperidine; and

35  1-[3,5-bis(trifluoromethyl)benzoyl)-2-[(3,4-difluorophenyl)methyl]-4-{4-phenyl4-
(1-pyrrolidinylcarbonyl)-1-piperidinyllpiperidine; and the pharmaceutically acceptable
acid addition salts and the stereo isomeric forms thereof.
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PCT/ EP96/ 05883 [err] _ The conpounds of fornula
(I') may al so be prepared by reacting a piperidinone derivative of
formula (VI) with an appropriate organonetallic reagent of forrmula (VII)
wherein R err] is the sane as R err] but other than hydrogen and Mis an
organonetal lic part 5 such as, e.g. -MBr, yielding conpoWrnul a
(1) wherein R[“@??’F‘?@ -OH, said conpounds8-bei ng represented by tornul a
(I-a). [err] As outlined bel ow, conpounds of

formula (1) may be converted into each other using art - known
t r ansf or mat i onShe dgnpounds ofﬁmnlﬂzﬂlcand:e prepmubyl milactbiely‘ N-ramylaﬁnﬁ hn ingdger ei n

Rlerr] is -OH gRYiald®f ilﬂp Zﬂl (I) wherein
Rlerr] is Ar[e errla Iog ég‘ err err

radi cal of for ﬁ %mﬂse yent mawleﬁorrrma (1)
wherein R err]dlnblonmﬂmdnmﬂlahel mhnneouenhxmredaereof andmaptﬁéiféeafaf ormul a
(1) whereimg R w,]dn @% 0 . ydro en;,
wher ei n R5r5| S ?ﬂf‘% Iggen{\%c:ﬁ or nmu l & rein kﬂ%@f‘ﬁd}g it
Further, conpot# Nﬁ' "H”EF‘?" P@%%@rﬂeﬂ@@mmﬁaﬁmaforwla
(a-2) wherein ﬁﬁucmﬁynt Jt may teycdnveniznt watse beatalgstsaoh o Slamplmpounds  of

Rierr] 15 a o Seaphh) c@*%ﬁ‘ﬁ%mmﬁhé?%&%%%Lﬂ’aﬁ“%ﬁ%ﬁfﬂ % m
al so be converi"é‘b"%yﬁtﬂﬁ‘yéﬁf’mg I 20 improved gisifeans ratio in fayownof thel fransi ng
art - known Hr ocisomere dt fay also)m/mnvenignmﬁs’elhyﬁ‘ogéttasmrbdlﬂﬁ@&gbﬂlti&cdrﬁﬁnﬁﬁn
Feacting the "5““9‘“‘*%& g“"**"f' o3 °9§““F@¥Paﬁ?‘“9ﬂ ol Rl o ai’ :
organic or i no‘F‘lj&'r?PJc frogen is used as seduging pgand it may bpadvantageousdoddd
conprise, for dbladntmg agmdmolgamqnianmixﬂ& sudi &afor example, alﬁﬁhﬁi'un%rt.eart h
e ! 2 bRGHig 5hder o Hreved0 e URARLOTIAS: hyBREARRON B} RELB oSG ona

appr opr i at or an| C pero ] Npr.i se pero
exanpl e, %ﬂ&@ﬂé‘?’c"%‘ﬁ’ﬂ PW“%I’B“@U@SQ be advantageous to add an
benzenecar bo peappmpmteammyst-pmgm to the reactions hibxanreDef 7 hivphérelop Reielg-C aci d,

per oxoal kanoi Cstﬂﬂiu?' SStirking m@@ﬂd&ﬁﬁf}%‘?&a&d%&m and/or pressure may enhance

thc rate of the reaction.
R! . RS
T o reductive
'l )—(CHz)m Y Nelkylation
R'—X—C-—N >=o +  HN RS —
\—CHy, \—(cu,),,

20  In this and the following preparations, the reaction products may be isolated from the
reaction medium and, if necessary, further purified according to methodologies

generally known in the art such as, for example, extraction, crystallization, trituration
and chromatography.

25  The compounds of formula (f) can also be prepared by reacting an intermediate of
formula (IV) wherein W1 is an appropriate leaving group such as, for example, a
halogen, e.g. chloro or bromo, or a sulfonyloxy leaving group, e.g. methanesulfonyloxy
or benzenesulfonyloxy, with an intermediate of formula (V). The reaction can be
performed in a reaction-inert solvent such as, for example, a chlorinated hydrocarbon,

30  e.p. dichloromethane, an alcohol, e.g. ethanol, or a ketone, e.g. methyl isobutylketone,
and in the presence of a suitable base such as, for example, sodium carbonate, sodium
hydrogen carbonate or triethylamine. Stirring may enhance the rate of the reaction.
The reaction may conveniently be carried out at a temperature ranging between RT and
reflux temperature.
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PCT/ EP96/ 05883 al kyl hydr operoxi des, e.g. tert-butyl hydroperoxide.
Sui tabl e solvents are, for exanple, wat er, |ower al kanols, e.g. ethanol
and the like, hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone,
Halogenated hydr ocar bons, e.g. di.chl oronethane, and m xtures of such

sol vent s. ,gs4start| ng materials and so of the intePCEEPINSEsZy e
known conpounds and are comercially available or may be prepared
according to conventional reaction procedures generally known in the
art. For exanple, internedi ates of for Ia (III (rv), (M1) and (XI)
may be prepared according to_art- knowr ed uBes gt10 | nt er medi at es
of formula (I1) may be prepa,ed by con e nternedlate

formula (1V) with an i nR%er¥reer¥ e +of H VI %sana 0g &5 t he

pr ocedur e described in EP-0, 532,

[err] 15 The prepanajion of inter ates of formula (MI1) is also

described in EP-0, 532, 456- However | nt ey medi at es of formula (M11)
wherein R err] 1'§°6‘Hﬁmﬁﬂ?f§°’§ﬂ%@‘!‘ﬁ¥§8°b°m € or

di ((jAr [ e(rjr 1) C er dérivakiyé of fominda (VB with abmﬂmsmmdlﬁagcﬁiﬁﬂbﬂmi [VEyr]
and sal g&las 3 g{mesanﬂ%k Re bﬁ?&ﬁ&?ﬁﬁ%@%@%{nﬂrﬂ éh drfirlomietaltic SRY

al so be prepare

Schene 1 such as, e.g. -MgBr, yielding compounds of formula (I) wherein RS is -OH, said
compounds being represented by formula (I-a). .
R! RS R RS .

9 »CHpa | 9 cHa, R

] i _
R X=eC—=N >—N- 0 4 R*M c——3n R¥=—X~—~C~N

CH), \-(CHy), o N\_(cHy), \-(CHy), OH
1
vD vib a-a)

As outlined below, compounds of formula (I) may be converted into each other using
: art-known transformations.

10 T o _
' For instance, compounds of formula (I) wherein R3 is -OH may be converted into
compounds of formula (I) wherein R3 is Ar3C|.5alkyloxy, di(Ar3)C).galkyloxy or a
radical of formula (a-1) wherein Y is O.

15  Also, compounds of formula () wherein R3 is -NR7H may be converted into
compounds of formula (1) wherein RS is -NR7RS, R8 being other than hydrogen; or
wherein R3 is a radical of formula (a-1) wherein Y is -NR7-.

Further, compounds of formula (I) wherein R3 is a radical of formula (a-2) wherein
20  R10is hydrogen may be converted into compounds of formula (I) wherein RS is a
radical of formula (a-2) wherein R10 s a Cy_galkylcarbonyl.

The compounds of formula (I) may also be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its

25  N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starting material of formula (I) with an appropriate organic or inorganic peroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali
metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide;
appropriate organic peroxides may comprise peroxy acids such as, for example,

30 benzenecarbopéroxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chiorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,



In scheme 1, the internediates of fornmula (IX-b) nmay be prepared by

reacting an inter- nediate of formula (1 X-a) with an al dehyde or a
ketone of formula (X). The ([err]alkyl - WO 97/ 24324
-11- PCT/ EP96/ 05883 carbamate noiety in the

i nternmedi ates of fornula (1X-b) may be converted into a fused
oxazol one which in turn may be reduced to an jnternedi ate of
(I X-d). Said WO Y2434 o1 nedi at e (I X-d) may in~t%rn be deprot ected, thus

form ng an internedi ate of . formula (M 11-a). Subsequently,
internmedi ates of formula (VIII-a) rralévbe reacted wwth 5 an_internediate
of fornul a (1 \Akdkydsonsraxides, eg. é7irntyhydeoperoxide, feitable sofventsiaes, forexapple; | i s

defined as - Ch¢débrelowe? blRérfols, e.gAdthanohind thelkeahRirodasions, el Rolasie | ketsheb)y

conduct ed 1 of 15kCrop00ns EapRA BB I kxS ER, IndWbafitd otk |

the art. 10 3oleBBnedi ates of fornula (V) may suitably be prepared by
reacting af internmediate of formula (M11-1), being a protected

ggt e][ gtrediaa; e lorhe,fsmrmg ﬁméﬁélllé-hﬁosdﬂefbrfmeﬁﬁmmgm known e@ﬁ@uﬁgcﬁhé%aﬂgt Z ugp

, X i I

formula (I1 lrr;) M%%&a@ﬂ{j%é”ﬁ&%ﬁ%f%&%@ p‘é‘g@gﬂ \ al kyl ati on
procedur e, procednrgs genszallykoown in the pit.oFerexample.iptsrmaediates of fogmenla (1ID),

i nter medi at e. (%), (VII) and (XI) may be prepared according to dr€kiidwn procedures. | N
particul aryp internedi ates of formula (V) wherein Rerr] is

-CH err er said iJder rate ' i resent ed..b ormula
A L
Schene 2 ormula (TV) withan intermediate of formula (VIII) analogous to the procedure

described in EP-0,532,456-A.

R'

)—(CH;),,, base

Rz._x_g_wl + HN *:o —— {m
(IV) . \-"(CHQ).,

(VIID

15  The preparation of intermediates of formula (VHI) is also described in EP-0,532,456-A.
However, intermediates of formula (VIII) whercin R! is optionally substituted
Ar!Cy_galkyl or di(Ar!)C).salky], said R! being represented by -CH(R1%); and said
intermediates being represented by formula (VIII-a), may also be prepared as depicted

in scheme 1. :
20 Scheme 1
Ho\ mll)z
(CHp)y (CHy),,
c,_Ganqn—o—ﬁ—N¥ ' — C,.Galkyl—-o—%—N 0]
o 0T ®yco0 o -
(IX-a) (IX-b)
cyclization l
1 CH 11
R™ ) ®™ . o~ CR™:
(CHyy deprotection (CHy)p, reduction \ >—(CH2),,,
HN 0 -«—— HN - ~\ )<oj
L(cxi2)n= \—cH3)n Yo o o
(Vill-a) (IX-d) (IX-c)

In scheme 1, the intermediates of formula (IX-b) may be prepared by reacting an inter-
mediate of formula (IX-a) with an aldehyde or a ketone of formula (X). The Cj_galkyl-
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PCT/ EP96/ 05883 The ketalized internediate of formula (I X-¢c) may be
transf.orned to the correspondi ng ket one of fornula (1X-e) which
subsequently may be reductively amnated with a pyrrolidine,

pi peri di ne- or honopi peridine derivative of formula (I11). The thus
obt ai ned inter | may then be reduced with sui tabl e redgermpocgsmt to
an 5 i ntermediate of formula (V-a). 6gr|dinone derivatives of
formula (VI) may be prepared by reacting an |nternediate of formula

| i th t f.f | X th

esbr | bed K- al KOTSRS ANEY R s Eimeanes ok sl o) tha B pvebiod o a Fasdd
[err] 10 oxaggjpre which mmsm;cum}ucpémmmmmofﬁmnﬁem@dpms of
formula (1) nBYmEé?medlate(D@a h@praﬁ&}eﬂ(iﬁ“s' ﬁrk‘

procCedures. er.e epar at e t ods such as
sel ective cr stffr'f‘\’lﬁgm% ﬁﬁ”@“‘?@%ﬁ’f‘ fiFte ffa%‘ﬁ%fﬁ%é yrg

count er - curr. ntmtinmdalcbf)ﬁqmwla@ﬁ)@mmm&yoﬁodnulhemwlm'emm1s

The conpounds oaeﬁnmmmla)z.aﬁdmtmmsumgwaﬁ@uWﬂa@n 5. Tied
processes are °§ ?'f? f ﬁé}g% oﬁgﬁﬁ?ﬂntlorrers whi ch can be
separ at ed from SABOLHB mscﬂ"?ﬂ B gandp pRing copyeptonal metheds e
The racem ¢ contbetancigencfally snown in the jrt. which are sufficiently basic or
acidic may be converted into the correspondi ng 20 di astereorreri c salt

forns by refrtipbnfibdifteofToinhiid xﬁiysmkmﬁse AréP &L\%;ﬁ;.?
giz(rarpl Sal d di as} erg‘om h’gca%g Mrn‘ are gmg}gengf e ara

W&ha mectmg
enant i omer s ar SRR such s, fw@mmplem %ysalkyloxycgbmyu group, with zh intermedistephat i ve

manner of separ ABeritfe 3 "8%‘
formula (1) mv%lh\i}ﬁelg Hﬁfgjﬁ 8%9 roma sgh %lgdrrg@c?%euﬁvg]r %ﬁgﬁ 9‘1'(

chr omat ogra]t:yw Ss Y rotgtftglgl ‘%'H e 1ﬁ"’pure st ereochemnical |y
| someric forns nmay al so be derived fromthe correspondl ng pure
stereocheni cal | y |"§9 ic Bt or s obdutiive ap%ro ate Qartingz

mat eri al s, pI’OVI de % the r on déalkylationst &R

Preferably if asdkg °st"r"§§é i's_desired, salﬂ’cﬂ Nwi | |

synt hesi zed by ste ecific ds of- preparation. Thes

advant ageousl y enpl o enant ionmerically pure starting materials. The
conpounds of fornul have vdMabl e phar macol-ogi cal propertf¥s in that

Lachykinin- IE&E’%@%‘"%&%%&@*@%%?‘Z Fheeiitaods, Mot o,

both in vivo arkeingrepnesentediy dormuda (Vaa)smay beiprepared as is depicted in scheme 2.
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PCT/ EP96/ 05883 the treatnment of tachykini n-nedi ated di seases, and in

particular in substance P- medi at ed di seases. Tachyki ni ns, al so

referred to as neurokinins, are a famly of peptides anong which 5

substance P (SP), neurokinin A (NKA), neurokinin B (NKB) and neuropeptide K

(NPK) may be identified. They are naturally ocgurring in rrarg?imudi ng
ral and

human b¥0f324324nd are distributed througdout the cent

peri pheral nervous system where they act as neurotransrritters or
neur onodul atori Thej r .actions are medi at ed throug several subtypes
of receptors, Sheketalizedjne rc}’mab(ll‘éfmsf%‘?\kfémsp?%@tors

10  Subst ancekétonk sfifoamda mcgé)maeshbsuqumlyfmy Hﬁlﬁcmctﬂely smingled Wwith avher eas

f [ A . f. [
bi ndle. £ 0 N et ?f'* idine, pipefiifibr hOmbbiped itV 3f fFﬁ @ el 2 Y
jngd inyermediats may thep by raduced with asp

tachykinins is® cIsfucing AgeRt to An t he
action of afiy dfteriediare of feriukd (W-g)s nm ght be nedi at ed by activation of nore
t han one receptor type. 15 Subst ance P and ot her neuroki ni ns

are involved i ' | ai n,.

Fransm ssi on ( Ryeribhedstivives bPtoBSTVD T 18 aeae by seacipg B Fngine
contraction, pPhfosm K@E}ﬁ%m&ﬁffﬂﬂm@é&lﬂm{q‘%ﬁp%ﬂmﬂ% mast
cell deg testibei i-alkylation praedurs, folRoiel b degroteationt he | mmune system A
nunber of diseases ake 20 deenegst 0 be engendered by aﬁtlvatlo s Of

neur oki ni n recept orQS,N?(clmart i cul NKY) educive Qec

excessive rel eqs.ex.xﬁ_ ubsY=agCce Yy anayot eﬂﬁ!ﬂu}n&sd_ pa uI gells
such as cells in the hagmgnal pldxicufo-theyaaskaal Nt esti mal

unnyelinated primry sensory afferent neurons, synpat hetlc a

par asynpat pgti ¢ n@Brons and nonneurXal cell types (DN¥R 8(1),
February 1995, PR 5-23, "Neuroki‘ni n. Receptors" by Laongnore 25 J. et al.;
Phar macol ogi caPurRcsiereascmisplly isomerisforms ofifhe compgundspaf dermuia @ maybe

Ant agoni st's f olobaitied by drcapPlication:bidrakmavniigpicdoies ' Diastedsogiers miaytbe 3bparated

okt ﬂia?’%m"“@’w{“@m% weh ?‘?&“&O‘ Hyfihis 5’?#3@2’“&%@*@1‘9 lyctmiques,.
NK[err] regept 618 CapetArent sl ion, W‘%@m"‘ﬂeﬁ'ﬂ’ ned thedikeachyki ni n

ant agoni st ds especi ally as substance P antagonists, as indicated _in
Vi : ro by t_he ammgmpmmng&buhggamﬁﬁpﬁm?’mmmmdmmMMsmPam
arteries %ﬁu Gomat 6 of e
present conpoul r@@ Eh i E‘ gul ngfzﬁh& g aég ger __neur okl ni n

receptors may Helt %B&WP@H‘WFP‘WQWM“‘&S The racemic compaungs ?fJPWQ“Q@bt “usi ng
[ err ] H subst anahidh #6 sufficiently igsio dr acidie nmylhjeemivenedmmnmleoﬁpondnigso show

subst ance- Bgan
“hstance, the Sapagonect safiont b eaotisih %%‘5‘?]* 'F%éﬁ%“ sepeateinal’,
gui nea- pi gs, e %\ﬁfd‘gh‘é‘r&?\'{“’a’(jé Fg‘?ﬂ“BPmcfP éFE"W?- rets
(Wat son et al . selective.br fitionakarystallization and]ﬂ:E ¢1&ﬁn;&hﬁ¢r§ 8@3jberated therefrom by
alkali or acid. An alternative manner of separating the enantiomeric forms of the
compounds of formula (I} involves liquid chromatography, in particular liquid
25  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 stereo-
specifically. Preferably if a specific stereoisomer is desired, said compound will be
synthesized by stereospecific methods of preparation. These methods will
30 advantageously employ enantiomerically pure starting materials.

The compounds of formula (I) have valuable pharmacological properties in that they
interact with tachykinin receptors and they antagonize tachykinin-induced effects,
especially substance P-induced effects, both in vive and in vitro and are thus of use in
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their capability to antagoni ze the actions of tachykinins by bl ocking the
tachykinin receptors, and in particular antagonizing the actions of
substance P by bl ocking the NK[err] receptor, the subject conpounds
are useful in the prophylactic and 5 t herapeutic treatnent of

tachyki ni n- medj,gbfihsfli seases such as, for exapple, POT/EPIL/Q5383
particul ar traunmatic pain such as postoperative pain; traumatic avul sion
pai n such as brachial plexus; chronic pain such as arthritic pain
such as occurr upmat oj r.iati arthrltls
neur opat hi c pahﬁ%gﬁ@ﬁgas po lf“"r'{eﬂr’pe cé}geur%ﬂnd ’%8““‘9‘32”“ sub %em nal
neur al gi a, segRamadsatedglisepses.er costal neural gia, fibronyal gia, causalgia, 10
peri pheral neuropathy, diabetic neuropathy, chenotherapy-induced

neur opat hy, Tach ykinin8) a¥so'réfeAbEtd 43 AeAirokiaink Yare Qfﬁi@ldfikptwhﬁ '%ich

| at
aynat hot ?ﬁﬁ;ﬁ%@w 55 PR AR rerpipings BB ho arrSbade'x
headache such @NPK) maybeaidentificd: Theyrare ratesally-oocuming ithmawmals: insluding human
t enper omandi bubémgs. and are dxsmBﬁtbd‘mxﬁfghbﬁt'tﬁédénﬁﬂ&H& péiheral figrV&i s:b.ﬂa\#ﬁ&be

BS?Rt alnglrse gzg cer pai n‘ﬁ%‘?ﬂ?l n. of VI sceral ligal'l‘ﬂexrac%ongare‘m a | ?}t#?ﬁf)legal
menstrual pai nsevn@hs ﬁ!ﬂ‘@F't pr'scxamlfcﬂkm.shvéz andNKp zeceptors.

| ow back p#dn Sulgstan6eP ai%bla%}ﬁgiﬁl ffinipy fot NK3 e&eﬂbﬁs:wh&esavmq:nfaaﬂﬁ

ankyl osi n a .t C haI am c
palﬁ suchgas po@%tﬁ&wrkmw?%fgﬁﬁzﬁggf@g%ﬁ k"‘Q:"";r’(esp?# S?ry&‘ﬁnd

i nflammt ory dbeestivigy of these pachykinios iselativelyxpoos andunderphysiological conditions

i nfluenza, chr ﬂi%'dén&f ST} bf these W hﬁﬁb‘?}ﬂ#ﬂ’b@'nﬁﬂﬁa@ﬂ %h&ivati&i bABBR tinYone

di seases of the gastroi n estinal tract such as Crohn's disease,
ul cerati vehgqol FEPRIOTYPR | ammat ory bowel __ di sease and non- st er oi dal
anti-inflammatory drug i nduced damage; inflamuatory di seases of

t he skin such SubstancePandethieracurokininsiare involyrdtio pyaristy, efbiclogical acliensabch

bl ?Fder tsuch ags smwshﬁssqulnw&ﬁxdm.%%gaﬁaﬁ@mmaﬁdoﬂmd dmtﬁelat al '| »

in anmati on; ause vom ng,lnCU|ng-
acute enesis, SENERGHoM gﬁglg?gfotexnextravaslajwdv»gﬂﬁ@ ng PR, §h no matter
how enesis is ﬂmronmdabnmanomémesmmcsystem numbeandlscsdsuy drugs

such as cap@er dednssdnd bemﬁd&edbmﬁﬁu%n of mswrakinimrechtods] i garticular the NKggent s,

e.g. cycl ophos car gusti ne, nust i.jhe .and chl a.rrbuml t OXIC 30
one bt ot 1 co o ARt By pfeRfReTheRE of AR H i SHiEs REPCOROES il

anti - synbtag oellsiin the nevropal plexi efrthbzaﬂsommmblrmmehnmd pnmary
5-fluor ;)ur aci | sensét eﬁhiﬁﬁhﬁvng%ymﬁatﬂeuc and parasympﬁﬁx@dimﬁduﬂﬁrs aid fibindgrohdle and
vincristine; cl S 1 "

procar bazi ne aﬁ%l %M Q) ghgi ?‘Fga@a{"i?é'" nﬁé“?‘zgfﬁ QVrI‘GHg'E?"Skness
radi ation 2her &y al:PhgmacologigalReviews d6(4.HEM. P05 5599 “Beseptossrandsuch as in

the treatnment fmagomstsf&fSusﬁﬁfESPm@kbl%&ﬂ?epﬁdéwme‘*gﬁﬁlatﬂ?) toxins caused by
met abol i ¢ di sorders or infection, e.g. gastritis, or released

duri ng bacteri | nancy;
vest i gu lar dis g?fec%tgpo ggc?fq%sﬁ tﬁ%bphsé’g' E'lﬁ@gm“eg% WMB gF negrokjnip: é’é@"‘i 4
, in particular those mediated via the NK; receptor, and may therefore be
30  described as tachykinin antagonists, especially as substance P antagonists, as indicated
in vitro by the antagonism of substance P-induced relaxation of pig coronary arteries
which is described hereinafter. The binding affinity of the present compounds for the
human, 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
35  also show substance-P antagonistic activity in vivo as may be evidenced by, for
instance, the antagonism of substance P-induced plasma extravasation in guinea-pigs,
or the antagonism of drug-induced emesis in ferrets (Watson et al., Br. J. Pharmacol.
115, 84-94, 1995).

-
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PCT/ EP96/ 05883 Meni ere' s di sease; post-operative sickness;
gastrointestinal obstruction; reduced gastrointestinal notility;
visceral pain, e.g. nyocardial infarction or peritonitis, m gr ai ne;

I ncreased intercranial pressure; decreased intercranial pressure (e g.
al titude sickness); opioid anal gesics, such as nor phi ne; an

gast r o- oesoph¥ 24 reflux disease, acid 14-ndi gestion, over-indul gence
of food or drink, acid stomach, sour st omach,

wat er br ash/ regurgi tati on, heartburn, such as episodic heartburn, nocturnal
heart burn, and neal -i nduced heartburn and dyspepsi a; - central

x;ygusdzﬁ;fmmivw&ehmca'pabmqrto hmugmizemwjacﬂam&m@hylhnﬁlsbybmm theegi a,
i a, i s
anxiety; 10 gg %E;E@ Iaic’i‘ie n| ﬁ;? a@fzﬁgqﬁeuro Emgm:?tl
sclerosis; depr¥ |recep T, ﬁﬂmg‘“m‘%é% g‘ﬁ Eémbn
dlrlugs or ZUBStd éuedmsmoftachykmm—:ﬁdiﬁdghseasissmdelférexaﬁ:pmrti cul ar
al lergi c disorders. 0 | er
di sorders of the%f%&gﬁg]}gh as rH’ sssp%g{ob&a"%g’q"'t'mﬁw
di sorders, such &uch asbrachisl W9MF6W”@NUQPWW$WMSHOMh as
psori asi s, prlurlt,lrh‘euﬁﬁﬂn Uﬁmcmhnns,mwpwaspﬁﬁhdhﬂpsawucﬁéwhgﬁ.s
angi na, vascul ar
| schaem a, such “55"?@ %ra'?ﬁvﬂ‘a asm%"ﬁ%\}ﬁmﬁﬁ’gugﬂt%%@m usalgla.
haenor r hagd0 heral sruropathy, ﬂvggq@eum» mmpmmm».um and
islchem'dc neur o galAmnmw thy.fot:&ipm h&&al@i&dgdhiﬂul ega&seéphaﬁyggétm as
scl eroderma and eg or.der | at.ed to
i nmune enhancerrerﬂe #?gﬁg%(&xg?%ﬁw%ggﬁﬁdpﬁg pga%t?'grlﬁmb it ik fbrius Dt
eryt hemat osus;  headache sugh asmigraine) |asleaelé®rommqshen g.gq:mpqomandxbular-
ﬁopl astic di so][ thﬁmaﬁﬂarys;nuﬁ phih, msa&:m&araaietedbnmmcmlmer m{x,%ﬂumlsceral

e conpou o e n vV O e e
~stability Qﬁg mg"‘égﬁ?%ﬁes%agagg ﬁ%%ixﬁn%'tpgf'y%ﬁﬁé FFB  have an

advant ageous onsealysmennorrhees; menstual R meningitisyarachneiditis WWHWWMAMI a

(1) gl sg haVetth?oﬁWldﬁa\ihé ﬁamé:ﬁkmsrmpmaiséabmnca,anm ifgy St em as
may be denonstra [ L.Qr e - :
i n behavi our i ndu?ga‘ﬁ"ghﬂ/g é?r cerégé%géﬁ{}#c?b éﬁ(ﬂ@ﬁc% %{kf%ﬁnggﬂ in the
gerbil. #@wmﬂithe utility of: the corrpounds of formula (1), '

there is pravi dedre iraiyad ifflanknatoryt distades, if) paticulardihatskicnih aithma, | Nl udi ng
hurans, 'sufer! ngi g i o i

herelnabove I n pg
conpri ses the sysHastginte WSW&N Eroha’s diseasefulcegative eolitiscin{trmmatory bowel

ant agoni zi ng anudi$ease and nofistefoidud BRPinfidmaiatorPdriy bttuédd) dangdy iffliniiRabgr m  a
P har maceuti cal l'y &Ee%?e?toi‘éiw%mﬁ‘!ﬁ’éht Js?!grpes and eczema; inflammatory diseases of the
25 bladder such as cystitis and urge incontinence; and eye and dental inflammation;

- emesis, i.e. nausea, retching and vomiting, including acute emesis, delayed emesis
and anticipatory emesis, no matter how emesis is induced, for example, emesis may
be induced by drugs such as cancer chemotherapeutic agents such as alkylaﬁng
agents, e.g. cyclophosphamide, carmustine, lomustine and chlorambucil; cytotoxic

30 antibiotics, e.g. dactinomycin, doxorubicin, mitomycin-C and bleomycin; anti-
metabolites, ¢.g. cytarabine, methotrexate and S-fluorouracil; vinca alkaloids, e.g.
etoposide, vinblastine and vincristine; and others such as cisplatin, dacarbazine,
procarbazine and hydroxyurea; and combinations thereof; radiation sickness;
radiation therapy, e.g. irradiation of the thorax or abdomen, such as in the treatment

35 of cancer; poisons; toxins such as toxins caused by metabolic disorders or by
infection, e.g. gastritis, or released during bacterial or viral gastrointestinal infection;
pregnancy; vestibular disorders, such as motton sickness, vertigo, dizziness and
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PCT/ EP96/ 05883 salt or a possible stereoisoneric formthereof, to
war m.bl ooded ani mal s, incl uding humans. Hence, the use of a conpound
of fornula (1) as a nedicine is provided, and in particul ar a nedicine
to treat pain, enesis or asthnma. 5 For ease of adm nistration, the

subj ect corrpowaﬁ,smm be fornulated into varigygs phar neCEERISA83 f or N
for adm ni stration purposes. To prepare the pharnmaceuti cal

conpositions of this i nvent ion, a therapeutically effective anount of the

particul ar _QPQ.L active
i ngredient is com‘?l ne B&l ﬁ%st&&%%a&ﬁ&é&i\?ﬁ%&%%a? maceutical ly
accept abl e carr i &3t WWM‘W&WW’BE‘&G’W infaretign gr (PFﬂ’é’nﬂ’épendl ng
on the form of pmmmmm:ﬂmmmtmmml pressufel{ege

phar maceuti cal E&&E§ I WI t abl e,
preferably, for agmn| stra Igél] QE?#JS&Q s\ic ﬁiﬂé#u eoys y or
parenteral 3 wg[:x giseaspyacidrp 8%’%%15!"@""‘ EH& mach, sons

oral dosage for nstonﬂgtl,WEteﬂhshlregurgltaﬁw.aieuﬂimmm Odlc

I d, h I | cohol dth
enpl oye such ag HI&’% oil's, alcohols an e
like in the case of ora |qU| prepar a‘ﬂ'ons sﬂ?&u‘ as suspensi ons,

syrups, elixirs WWI%MW‘F@XC@E@H“%“ﬂWSUQarS
kﬁol in, wmmnubom%og:ﬁuwma.g JAdzlrineisdisend; drixety fl kﬁ in

- the case ofgpo n of their
ease in ad?n ni st rat | on g%?ent déa%aca S ﬁuhﬁ@s@fg?orsésggé}?é% nmost
advant ageous or aParsissen) %*“HW‘I‘HW@E&?&W@BW@ abpse; phar maceut i cal

carriers are obvanugabﬁ;semispmqﬂrucﬁhfﬂmma’s of theuki isich3 urtidafig and
carrier will usu aéré mfh%?u&taﬁwag&“p@&e&gﬂ&t | east in |large part, though
nt 0 ali

ot her I ngre SOl ubility, may be included.
| nj ect abl e sol at B%fﬁ‘g’mqsﬁi'al d'”"““e‘i!‘&hﬁ@“ﬂ&?% S&F‘L‘W'ed in which the
carrier compri seskis disordersSsukchihs Faoriass, pmﬁ&eandsunburﬁol ut | on or a m xture of

saline and gl ucogg conpounds
of fornmula (1) myoﬁﬁ%&&gfes’t%?l n&girl{' W o onge ﬁléﬁm

~ Appropriate oi I‘scq‘ﬁ‘? rak isghacrpiay Syeh as qerebral Masospasmy I@mb hngid | sesane oil,

cot tonseed mﬂﬁga’n oil, soy bean oil, synthetic glycerol esters of
| ong chainfatty t |
I nj ectabl e suspenS| o’h% %ﬁi zlilfadomgmab H%F O%%% %ﬂgm&&g{ogge% opriate
li quid carPPer s, fibrosing and Rpedisessesfych spcsclerodermpandisasinopbilic fassiolingis;3 0 |
t he conpositi onsd&w&ab&laeawmmmeuhwneaMthidnasuchas sysiefichpid er
~optionally ‘ﬁgﬁ a penetratlon enhanci ng agent and/or a suitable
wettabl e agent, %t Iona conbined with suitable additives of any
nature in mnor w@ws,mhehﬁhrea%. ves - - do not cause any

signi ficant del-enesplastisdedrdesi s on the skin. Said additives nmay
facili tatezﬁhe agm%ﬁ%&g%o&dto the skin and/or nmay be hel pful for

preparing the desir ‘conposi tions. These conpositions may be
admi nistered in §oH8hous ways, e.g., as a transdernmal patch, as a
spot-on or as an ointment. Acid or base addition salts of conmpounds

of formula (1) Theeompoundeof the presentinvention have afavannibis mgtabolierstability and
exhibit good oral avallablln_y. They also have an advantageous onset and duration of
30 action. The compounds of formula (T) also have the ability to penetrate the central
nervous system as may be demonstrated in vivo by their inhibitory effect on the change
in behaviour induced by intracerebroventricular-applied substance P in the gerbil.

In view of the utility of the compounds of formula (I), there is provided a method of
35  treating warm-blooded animals, including humans, suffering from tachykinin-mediated
diseases as mentioned hereinabove, in particular, pain, emesis or asthma. Said method
comprises the systemic administration of an effective tachykinin antagonizing amount
of a compound of formula (), a N-oxide form, a pharmaceutically acceptabie addition
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suitable in the preparation of . aqueous conpositions. I n order
to enhance the solubility and/or the stability of the conpounds of formula
(ry 5 in pharnmaceutical conpositions, it can be advantageous to enpl oy
[err]-, [err]- or rrj- cyclo- dextrins thelr der i VgllS3nsdss
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sub- doses may 0, for exa cont ai ni ng
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- per unit uhpicantse ‘F’G?'ﬁq isigjegrating agame Hkméwmmwmﬂﬁy of
admini strati onca;lmnenid tablets. Phemtdmeir%aseﬁﬁﬁmﬁm{%thuon. table@fanfi @ipsiiles (1) =
bor ng ¢ 1 eay od. oplack et el el A8 chodf P ORER i sl o o | "
particul a?iopati’ ucal came‘ﬁ/ét'el H’é’“’i!!ﬁ@? °M%’d| parenteraleompasitions, theay be
taking, as is Mérvﬁnmmly@ombﬁmmﬁaﬂtadaﬂlmﬁﬁ larkilﬁarﬁlﬂougfﬂlhbher nore, it

Is evident th Eﬁtﬂ{?p

I ncr eased depgﬁgﬁﬁkﬂtgﬁi&; gg%ﬁgé&%@ﬂ@ reaflgge w g‘ﬂ&?‘tﬂs f(ﬁ’épendl ng
on the eSXAMPIEy MY, bp prepared iy taﬁarﬂpré‘emmmswglmmmm of the -
i nst ant i nvent solmiondine mixture of aklineanhd ghcd&&blﬁhc&ﬂﬂﬂj&étaﬁlé@@ﬁﬁotﬁ'%&ﬁthﬁﬂ%d

her ei nabovgs ar & Gh&S 56t o) by BifohiiSted in an oil for prolonged action.

Appropriate oils for this purpose are, for example, peanut oil, sesame oil, cottonseed
oil, corn oil, soy bean oil, syhthetic glycerol esters of long chain fatty acids and
mixtures of these and other oils. Injectable suspensions may also be prepared in which
case appropriate liquid carriers, suspending agents and the like may be employed. In

30  the compositions suitable for percutancous administration, the carrier optionally
comprises a penetration enhancing agent and/or a suitable wettable agent, optionally
combined with suitable additives of any nature in minor proportions, which additives
do not cause any significant deleterious effects on the skin. Said additives may
facilitate the administration to the skin and/or may be helpful for preparing the desired

35 compositions. These compositions may be administered in various ways, e.g., as a
transdermal patch, as a spot-on or as an ointment. Acid or base addition salts of
compounds of formula (I) due to their increased water solubility over the
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and not to limt the scope of the present invention. 5

Experimental Part Herei nafter "THF" nmeans tetrahydrofuran, "DIPE"
nmeans di i sopropyl et her "RT" means room tenperature and "DVF' neans
N, N- di et hyl f O sone conmpoundszof fornula (1 )pcriErcessss ut e
st ereochem caI gurat i on was not experinmentally determ ned. In

t hose cases the stereochemcally isoneric formwhich 10 was first

I solated is de5| nat h [ "B hout further

ref erence ‘g“é@?ﬁéﬁ %ﬂge"“g?é% %“38’ %%'ﬁﬂ“&? a'f'hberprepm% oF

Preparation of agmusmrmsﬁmme conmpounds Exanpl e Al 15 a) A

m xture of 1, 1-dimethylethyl 1,4-dioxo-8-azaspiro[4.5]-8-carboxyl ate (0.1

?gl?:) 2imn) dh@fd&t’lo%ﬁﬂfce &émﬁbnmam@dlu}u stibilite bf B&6d unewrsfoN (grr} lne
wag C rQpan Mo & "OW.

Soc. “bul hy! pi ¢ B pimacegtion SfimfbaitoRt, 4230 Be advaniloys BEFAY 7 s "on el

t enper at ur e beldemnﬁa[!hﬂr qiquvannus,tmgmpﬂuhydmwdksltmbmm cycladlexteins, ..

tas added 20 JCRAYDRRIL SRIGRLASCANS coJomendRich ot ScChdll By Fnifte nd™ )
al l owed to war ﬁ?d{"gﬁ'g‘rm%ﬁ% ¢S ’lﬁyﬂf'ﬁf ?fjd &%M?"é‘r and
separ at ed i nt o compositiensy s. The. -aqueous | ayer was extracted with

CH err]d[dPr]. The conbined organic layer was dried, filtered and the

? 0|[ \(/gnz \(/j\’;'ifs I 3\(; PB'&?ﬁeGﬂlly Xd\ﬁhﬂg&ﬁs oForshifé the aior&h&ﬁfoﬁéd fiahiidcentical com-

Pyt oxyret hy | | PORROTR 7 Kasage unit fopm foyease.gfsdminigption dupiforis. ot dommes  10)
25  b) A mi xt [Pasagsfunitform madédinghd pe¢ibeationshd claims hereireteleys tophysicaliynol |
pot assi um sal t didefike units suxtdbﬂ: akqhmaos{ag&cfeﬂcm umaoniixmhg smeenﬁﬁéd Suanlty for 2

hours. The ,sol Vv was or.at.e he .r.esi due s taken,u |n.
CH err]d [é?r]/‘\?é?‘b" n Sh?“éﬁ"&&?%‘*“‘ﬁ\g'gdg hepapgutic gifes {4 In association
filtered and th\yﬁsﬁbmnmd/mmapwﬂmwr Emmpleesfsmbdmepmtfmwby col um
chr omat o- mﬂé@ﬁh&u&ﬁfkoﬁz‘d'o&- Ecatélthbléts), b@aﬁles,amegdwﬁ pdkéth vodbeS) 1 ] OH |

98/2). The pure_fr I gQns Were coI ] ec ed 30 ol vent.. vvas
evapor at ed. | ThaWPEANE HEenS Bt farpopfuls, A Ao i e

precipitate wassegmgattdrmdnph’eﬂhuedf dr| ed, yielding 10g (320/() of
()-1'-(3,428i fl uoro-

phenyl )t et rahycmas@wsaﬁﬂm%:edfeamlnw&h}%ﬁx ﬁﬁm&@dﬂmmmmh&zﬂnﬁl feridin] -3
-one (int e 11 (0.032

ned
mol ) in CH CH Itg “H%/%ﬂ"aggwa?‘gﬁ’"ﬁ‘é‘m%‘ mﬁ%@[‘é‘% ﬁ%ﬁﬁq adi um on
activated car bmﬁfeetiweray)mc defily @mounttvedudd hﬁfmdbm'g@ﬁm msécgto about 4t al yst

was filtered ofgh y\Geigt |ﬁ6x€b&féﬁﬁ§ AYARBER 0T, myk FA(
7-[(3, 4- 25, 1vﬁlléh u?t Jg'rla%r%pr%prregttp & lemlﬂlélcrdﬁc therapeuncﬁﬁpef{egllwe e

(1 ntermedi

ecane
once

daily or as two, three, four or more sub-doses at appropriate intervals throughout the
day. Said sub-doses may be formulated as unit dosage forms, for example, containing
0.05 mg to 500 mg, and in partncular 0.5 mg to 50 mg of active ingredient per unit

dosage form.
30

" The exact dosage and frequency of administration depends on the particular compound
of formula (I) used, the particular condition being treated, the severity of the condition
being treated, the age, weight and general physical condition of the particular patient as
well as other medication the patient may be taking, as is well known to those skilled in

35  the art. Furthermore, it is evident that said effective daily amount may be lowered or
increased depending on the response of the treated patient and/or depending on the
evaluation of the physician prescribing the compounds of the instant invention. The
effective daily amount ranges mentioned hereinabove are therefore only guidelines.
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d A mxture of internediate 12 (0.032 nol) in HO, (6N, 90m) was stirred
at 75C, then cooled. CHerr]C[err] was added and the m xture was

al kalized with NaOH at a tenperature below 20[err]C. The organic |ayer
was separated, dried, filtered and the - solvent was evaporated. The
residue was dried, yielding 7.2g of 2-[(3,4-difluoro- 5 PCT.

phenyl ) met hy | WO27283%er i di none (i ntermedi ate 13§ In a'simlar way as
described in procedure d) were prepared:

([err])-2-(phenyl met hyl)-4-piperidinone (internediate 1);

()-trans-1-(3,5-di net hyl benzoyl ) - 4- (4- oxo- 1- pi peri di nyl)-2-(phenyl net hyl ) pi

peridine THe fﬁﬂ@w didthiles’are ftendddid |Hﬁ§ﬁfafe]£)lnot]4@ Timit the scope of the
()-cis-1-(3, 5‘§irﬁn§ zoyI) 4- (4- oxo- 1- pi peridi nyl)-2-(phényl net hyl ) pi pe
ridine ( i e3) and

2-[[3-fluoro-5-(trifl uororret hyl ) phenyl ] met hyl ] - 4- pi peri di none (internedi ate
14) . ) Experimental-Pasy |nterrred|ate1|n CHerr]dJ[err],

3, 5-di net hyl beﬂe@mhﬁ&hﬂm dRas tirofitéh, "DIPE" xhéa!neaii%b&?syla&xeé bl ) was

stirred overni t at Di ute vvas "a The 15 ni c Iayer was
separ at ed, dri %je@ @M gg

was crystalli zmnomds]@rmu;a(éltm ﬂyohwmeﬁmﬂ configuration was not

of ([err])-1- (%@nﬂbmim&ﬁmaymmasecasesmesﬁmmm b fobh Wiidh none

E)Ir gtpg ggdl ﬁ} € w;s first 1solate& 18 d%sxgnatecf r"AWaaXd &Se sgc%%g bﬁ'd 1&out%rct)l?e$re trzrgnt%) vere

()-1-[3, 5-bi s(@ﬁhﬁ&mlmoﬂy@dabcm@gm]aﬂ@ [[4-(trifluoromet hyI ) phenyl ] net hyl
]-4- 20 pi peridi none (i nt er madl ate 15)
()-1-[3, 5- bi s(pepdrhdta a smadd ( 3,-4-di fluorophenyl)nethyl]-4-pip
eri di none _ T :
([err])-1-[3, S*PAERSLLT | uororrethyl ) benzoyl ]-2-[[3-fluoro-5-(trifl uororrethyl
)phenyl ] - 15 a) Argoxwye]of 3.1 pdimethyltthyb (1 é-dinxca8-azaspizeld.5)-8)carbdgylate (0.1 nfoldkinp| e

ﬁ a) thr'g'u;ﬁr&éé\ﬂéﬂxeﬁ Sbﬂﬂﬁ&m@ﬂuﬂ%ﬁﬂﬁétﬁﬁ% eéﬁ%ﬁfe'(?)?ﬁml)'ha@’é@me '
Sec-butyl I t hi um %%mé) s bv?iz% a de?|2 % @ (l g “f\??‘”sow to a
sol ution of -1, &dddﬂdmpmsb@th;emmmmdbdm:ﬁrﬁmémemma&m@dformWI ate
(0.57 nol ) andAl\hMuPéoﬁaesg i &xbﬁd&ﬁﬁmdmmonenﬁh%mbsmmmm

(derr]H eﬁj] ) Ler r] O &,&00 %%d& ur, af t erg&%ﬁﬂlet e t%(walntnltgﬂ,r q,hm xture

of 3-(trif
(Cerr]Herr]) [rwnur]:@a{: mmommsh wajeinnd smtﬂi mmtséam'l'he aqueous/layered t o
warmto RT andwhiextrasted with CHyCl R THe@ombiked organic laferewasadried filteretsand the

cyaporated. A WA, bl ek H500FT SR B091 Y1 Byt ute ) "
hours. The s oI hydrexymeshyl]- 1,4-dioxeBoazaspinolil. SHicarbaxylath @ntermediatecakOdd with a
sat urated &1 eby Awtiki@re df 1&%Hdiaﬁ11(ﬁ(0q 16) &ricd-fthyl-2-propahdl rpogahahrshﬁk Igrrl.
The organi c | ayer) Mas8GRH Wik Sitred tni Fohuxkd for ‘iﬁx%S'rs Afle L ent Shs SAboriRd
and the residue was taken up in CH,CL/water. The organic layer was separated, dried,
filtered and the solvent was evaporated. The residue was purified by column chromato-
graphy over silica gel (eluent: CH,CL/CH,OH 98/2). The pure fractions were collected
30  and the solvent was evaporated. The residue was suspended in petroleum ether and the
precipitate was filtered off and dried, yielding 10g (32%) of (+)-1'-(3,4-difluoro-
phenyl)tetrahydrospiro{ 1,3-dioxolan-2,7'(1'H)-[3H]-oxazolo[3.4-a]pyridin]-3-one
(intermediate 11).
¢) A mixture of intermediate 11 (0.032 mol) in CH,OH (250ml) was hydrogenated at
35  50°C with palladium on activated carbon (10%; 2g). After uptake of hydrogen, the
catalyst was filtered off and the filtrate was evaporated, yielding 9g (100%) of 7-[(3.4-
difluorophenyl)methyl]- 1,4-dioxo-8-azaspiro[4.S]decane (intermediate 12).
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evaporated. The residue was suspended in D PE, filtered off and dried. This

fraction was dissolved in CHerr]OH (250 m) and the m xture was
hydrogenated wi th pal | adi um on activated carbon (10% 3 g) as a
catal yst. After uptake of hydrogen, the catal yst was filtered off and

the filtrate ;‘)‘orat ed. The residue was R%_lified over SPCTERIGNSS830N 5
a gl ass filte\rw‘?e uent: CHerr]dJerr]/CH err] 95/5). The pure fractions
were collected and the sol vent was evaporated. This fraction was

di ssolved in HG . (6N, 1 xture
di ssolved 1n Hej o GRburel Hiniinleaflic 12‘{%33313* %1(6% iy Wab 506 &t 15
evapor at ed. Thg'eﬂb?ﬂﬁ% ire, was ol B err]
solution and tem r&ﬁ'&bﬁﬁﬁlm"w The éeiinid la @I‘iﬁ“ ﬂnﬁ maaﬁmer was

v par i 1 egrég*ﬂ‘(e“ #g@gg%@dpg&g Wﬁ%ﬁ el £ AN A timoll® T CS! due
CHerr]d [ér]P@ﬂUﬁMMH@B din %dlw&)tlons Were col l ected and the
sol vent was a sifhilaPRiyPisidsc

2-[[ 4- | | di
gl[ﬁ'[ (ra]rZredl Ea'Ee ‘f@ri.zphuor gﬁ@‘%ﬁﬁé‘%ﬂ aﬁ%ﬂ@ﬁ‘ﬁ Qture ofpI pertdinone

([err])-8-tert (ﬁt}tm;loﬁriﬁlmﬂh?/ 2ol Bréyldraxotiypiperidioyl 2 -(phenPmethyDpiperidine 5] -
decane (33.34 ghtehhedifté 2, ,ﬁg 10848 M) was stirred at 70[err]C for 1 hour

e L E‘fm«?@ﬁb&ﬁ?ﬂwmd iz GhimphgRppending, "1

organi c | ayer Qwsnmﬂm‘:&enﬂand t he aqueous layer 20 was extracted with
CHerr]C[err]g d%?mﬁ&ﬂ&)% a)y miefiyl) Jimn&.eﬁmhurﬁ.é&xmbfih or o-

the i )xf’ﬁ?éc’%lisf "9*m9= ﬁﬂf&%%ﬁ&%‘%% iy fheho i (13 B8 U, 2
wer e separ at edmeﬂmmmngém 1ol) way etirred overnightiat R | Rifute NaDHewasaddedd Bheapor at ed.
The residugs m%ﬁ%ﬁﬁé%ﬁﬁ* Wad mfa{earﬂrﬂhﬁﬁmédfhﬂdthesolveﬂr&%&&t'ﬁxdﬁﬁﬂd I tered

Crystallized i @“Wﬁé@wﬁ%@"@%?ﬂ% P hraa2he (o

K()ﬂ

solid fréﬁunﬁmﬂuﬁr@pmahbmm;ﬁntmﬁﬂe#) and CHerr]d[err]. NaCH vvas

added and the mggﬁﬁﬁr as describe@ pg‘g@al .c layer was dri ed

filt d of f nd' ﬁ

(I[er (ra]r)e 10 a?%-ﬂ@?fﬁsﬁx{ #?b'@il ?"—?WHE&VM?‘H{’W‘*‘X“pl perl d| non
(i eermnamenﬂmtnmedmzl [err] 0. 30 Exanpl e A4

D|-tert but yl B d.di ¥ digBal ate 1
(17 gy i GRS ﬁf“@gz?&“ 4 e =

for 48 hours. ﬁ%e evaporated, the residue was taken up

in water and tﬁhé@-&nﬁnﬂmmﬂgmzﬂyﬁy%E[3xﬂ@!91‘0853(t!‘iﬂ!m‘pmf=&vﬁmenﬂﬂre aqueous

llayer was extr ahigi]-fppefiditbicliniefhsdde17)The combi ned organic | ayers
were driedpsfiltered gnd evapgrat ed, yielding 38 g (100% of

([err])-1, 1-di et hyl - et hyl
4- oxo- 2- ( phenyﬁé‘?’ﬁ‘ﬁé& 1- pi peri di necar bomt e (internediate 6).
Alternative to the procedure sequence as bed in example Al.a) thmugh Al.c), the
following procedure may be nsed. Sec-butyllithiom (0.63 mol) was added at -78°C
under N flow to a solution of 1,1-dimethylethyl 1,4-dioxo-8-azaspiro[4.5})-8-
30 carboxylate (0.57 mol) and N,N,N',N'-tetramethylethylenediamine (1.14 mol) in
(C2Hs)20 (1000 mi). One hour after complete addition, a mixture of 3-(trifluoro-
methyl)benzaldehyde (0.57 mol) in (C2Hs)20 (200 ml) was added. The mixture was
allowed to warm to RT and then stirred at RT for 16 hours. The solvent was
evaporated. A mixture of 2-methyl-2-propanol, potassium salt (0.2 mol) in toluene
35 (500 ml) was added. The mixmre was stirred at 80°C for 5 hours. The solvent was
evaporated. The residue was heated with a saturated NH4Cl solution and extracted

with CH;Clp. The organic layer was separated, dried, filtered and the solvent was



WD 97/ 24324

PCT/ EP96/ 05883 21
Exanpl e A5 Hydrochloric acid in 2-propanol (10 m) was added to a
m xture of ()-1,1-dinethyl et hyl '

(cis+trans)-4-[4-(2, 3-di hydro- 2- oxo- 1H benzi m dazol - 1-yl ) - 1- pi peri di nyl ] - 2-

(phenyl net hyl ) - 1- pi peri di necarboxylate (12 g) in CHOH (100 m‘ 5&8’%
m xture was WO9uI2red and refluxed for 2 hours 30 ni nutes ent

was evaporated and the resi due was t #Ren up in CHerr]CdJ[err] and
water with diluted NaOH The organic |ayer was separated, washed with
water, dried fevenosstedi Fhedesidue s suspanded e DIRE filtersd nifang dried. | Bds fraction by

col urm  chr onmatwag dispélyedindCH3OH (250 npand(the méxdire waChidrogentied wam]p‘anadmm
Svapor at o0, N;‘. okt aibon (10%, 3 /s  chiglyp, HEE itk 5 By Sidgent Bl Catalat was
[ 1- [ 2- (phenyl it o%iandphqaﬂmmwaypyammdpamgm;duymmrmxmgenemne

g i gt er medi &t e a7g)ass filter(eluent: CHACKL/CH3OR95/5)0 'The phredratichsavead eolRbed and/ihg! di NY
9 olvent was i d in HCI d CH10
translSélnc} fv Thﬁsenacf' F’ﬁs s-ohvcr errgNn m)l) M:Hnl 2
I(—z benzr(lﬁQmB Tpfmwmumdmaﬁ@ lﬁm?s Emsﬂcsoljgm%:s -
4- ( Met hoxymet hyiﬁor&bmhmxdon&n{mb%ywmaw:ﬂmwarm ufidn edd 9) was

SHCNR sk s e e

was filted@d ofasevapomtéd. | Theaesiduganas putifiiasiayeesilica gel on agldssifiler (ehwintlue was
di ssol ved i n THYOM/EAROHBE). The ﬁeﬁaamawefe%nmnnhru&wéﬁﬂwﬁo “brom c

acid salt (1:2) with,h obr Lc acid Thrs ture was
stirred 41@!{??& m ?rq(f:?'%ig ’EWQHIPE“’F 5E1H1‘g i xt ur e
was stirred fqmpendhlouc(mtennednaténﬂ) precipitate was filtered of f, washed with
DI PE and recrystallized fromethanol/ - D PE 3/1. The crystal S were

filtered %re@d dprsﬂ, yielding 12.9 g (709 of

4- (et hoxg t enyl - 4- pi peri di nam ne di hydrobrom de (internediate 9,
25 nmp. 220. GA nixtuie©f (:1:)-8-tert-but@yambduul-ﬂphenylmethy&)}l,Mmg-{stazgqubm 51- :

g gre[)g(;l ;té ?Idw&nm(i?wy m‘i—](!lx(ﬂ‘l@ﬁﬂmis@ﬂhbd’h)’loicRgrRQ{ohidM‘ﬁunuéeslT#g N in
2- pr opanol gg%n%%%@@%&ﬁ'ﬁkﬁgﬁ v“‘“?"%g]‘g% FWig)  as a
catal yst in trNﬁQ}iwdncmlmﬁtORT The organic mnmrssmmwmﬂg)erand '

t hi ophene 204%wadk eﬁr&meﬁmcmtgmmﬂmﬁ}id (20¢%g), followed by fﬂe-bfs&hm&%t vvas

filt d of f
bly cglrﬁrmochro gﬁ L%g‘té‘?é(g? %'?#“36{3%’ err err J‘)‘%ﬁ'{ rr] OH
97/ 3). The purstirred Orzhoﬂmwwgvmd@ddoﬂ thedayses werel saparatedo [The organia dayer
evapor at ed, ivalsdieg, riRéed(shd cteplhanc msmdﬁawrmm&mm Wyl

o L‘e‘rfé‘fﬁéﬁgf‘@» piage “efﬂreérh#‘rﬁrr%% T e s WAl OBl e st
19 (0. 081 %%l )waswmlmd]fmpmmhypmmt&emﬁamd off and@iied. The twé sdlid ) was
stirred and r efdcticescwére takén tpinweater lié@ CHaCleNsOHawms added and the dniXfase wasi due

extracted. The organic layer was dried, filtered off and evaporated, yielding 16.14g
(38%) of (x)-1-[3,5-bis-(trifluoromethyl)benzoyl}-2-(phenylmethyl)-4-piperidinone

(intermediate 5, mp. 102.5 °C).
30

Example A4
Di-tert-butyl dicarbonate (21.8 g) was added to a mixture of intermediate 1 (17 g) in
CH2Cl3 (500 ml) and the mixture was stirred at RT for 48 hours. The mixture was
evaporated, the residue was taken up in water and toluene and the organic layer was

35  separated. The aqueous layer was extracted again with toluene. The combined organic
layers were dried, filtered and evaporated, yielding 38 g (100%) of (+)-1,1-dimethyl-
ethyl 4-ox0-2-(phenylmethyl)-1-piperidinecarboxylate (intermediate 6).
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PCT/ EP96/ 05883 was taken up in water/DI PE and the m xture was
separated into its | ayers. The aqueous | ayer was al kal i zed wi th NaCH
and CHerr]dJ[err] was added. The conbi ned organic | ayer was washed
with water, dried, filtered and the sol vent was evaporated. The residue
was purified chromat ogr aphy over silica gel (el uen®eCI/EP96/05883
CHerr]d [err] errJOH 5 /NHerr]) 99/5). Two pure fractions were
coll ected and their solvents were evaporat ed, yielding 3 g of

fraction 1, ZﬁﬁgfnZandZSg of ([err]) N-[ 1-[ 2- (phenyl net hyl ) - 4-
| peridinyl]-4 -4 I di n |ntetned| 20 ction 1
&ag yd} ssaD Qgﬁﬁb%m#u@@é t??’lP’H“?’ﬁ i?’stirbéwy Hc acid

salt (1:2) wt bﬂWcMWmMH&BWZﬂMHMMbyl\)ﬂsplpaddimmi of f and

(pheny1 et ny1 ) SRR PRI 030 CEHON (100 g i wa
di hydr ochl o |dé irréd and “’%P‘Fl |Ht‘%'F‘|‘FE%I| é° lygnt w ﬁvm%sléhezo was

repurified by cesidwanwas takgnmg mgmqﬂiyand water withedibitdd NaOH cThe( aranicilayer was

CHerr]d [err]j Pete]
col Fect e 2 S0 e B .

HCl / 2- pr opanol Aﬁsﬁrwumwmedbaed&dwmmIyimmglzofgf(:mlw-mmmwel di ng

r?efﬁylg) Of4 gégérrd# h’i‘?‘fﬁﬁ‘ %mwﬁacéwgﬂ'%%ogﬁ?or |(31e di hydrat e

(i nternediate fpjermed Vaporatediielding 9.5 C over
silica gel (t)-frﬁismﬂl}'ﬁ“H%‘ﬂ!@ﬁ@?ﬁﬂﬂﬂ@l)@Hb@bﬂdlﬁﬂweﬁﬂﬁw-ﬁﬁ/ 5). Two

~pure fraction It their solvent was evapor at ed,
yi el ding 6. 5g err d&glzgoﬁ%.&%%g%ﬁvl [ 2- (phenyl met hyl )-4- 20

pi peri di nyI -pi peridinyl]acetam de (internediate 23) and 7.2 ¢
([err])-trdAs- ﬁw
(phenyl net hyl ) mm&nﬂmwwpﬁbnményhmﬁwmﬁﬂ‘hmetmm hydro-

(internedi ate ) l- _rastu%ﬁ 0% er| . o
o Vb o g iy

([err) % -cis-l- [@au{ei@mﬁm%@{mmmmmwcmw,hmmmwu nyI ] ca
rbonyl ] - !E%WEE A

§,|)]CI s-1- [fgyhéqp fp{%i él &%ﬁ)ﬁ%})\yﬂﬁ e ﬁa sGurtlmg&%ltllﬁéaspslu%eealfgrliﬁgjurcar bon
() - It ]r an:s),ol [[ 1'I[h6pﬁdalﬁudev&s ﬁnhe«m;tffmishgd Mbmmmdﬂwﬂlmed—ﬁ%mahmwmyl ]carb
onyl]- i r . .
4- >C/><o 1- pi peri é?lgiesggllr B@y@ﬂ}%&ﬁﬁfﬁ éf?)am%ﬁ&aﬁﬁidﬁgﬁ§9egr(7?g:)gg3

" nol ), 1- [ (4- f | udr@cthoxymethyl-Aphepy4-piperj 'Bmmfrﬁlawe‘?mw 9,

titani un(l i sonp.Qp@eyqdr (0. 055 nol) were 35 stirred at 50C for 2 hours.

Et hanol (350m ) and sodi um borohydride (0.53 nmol) were added. The
m xture was st iBxamgllegd? RT overni ght and water was added. The m xture

vas i1 tered ough fRARS bf @)1 1afHayIMYT" 48 htnyiibiRyid Pigefiinb and the

carboxylate (0.1 mol) and N-(4-phenyl-4-piperidinyl)acetamide (0.1 mol) in 2-propanol

30  (500ml) was hydrogenated at S0°C with platinum (4g) as a catalyst in the presence of
titanium(ITV)isopropoxide (28.5g) and thiophene (4%; 1ml). After uptake of hydrogen,
the catalyst was filtered off and the filtrate was evaporated. The residue was purified
by column chromatography over silica gel (eluent: CH,Cl,/CH30H 97/3). The pure
fractions were collected and the solvent was evaporated, yielding 40g (74.1%) of

35  (2)-1,1-dimethylethyl 4-[4-(acetylamino)-4-phenyl-1-piperidinyl]-2-(phenylmethyl)-1-
piperidinecarboxylate (intermediate 19).
b) A mixture of intermediate 19 (0.081 mol) in CH,OH (300m!) and 2-propanol in HCI
(30ml) was stirred and refluxed for 2 hours. The solvent was evaporated The residue
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residue was taken up in CHerr]dJ[err], dried, filtered and the sol vent was
evapor.ated. The residue was purified over silica gel on a glass filter

(eluent: CHerr]C[err] /CH err]OH 100/0, 99/1, 98/2, 97/3, 96/4 and
94/ 6). The pure fractions were collected and t he sol vent was
evaporated. The residue was crystallized fromD PE and the %l. pitate
was filtered ¥O98#84dried, yielding 11.3g (52% of 1, 1-dinme IF%

4-1[1-[(4-fl uorophenyl) net hyI ]-1H i m dazol - 2-yl ] am nol - 1- pi per di necar boxyl a
te (intermedi ate 29). b) A mxture of internediate 29 (0.026 nol)
in a solution wosakn yminvar@IREend theSwikipure was separatedinfceits fpyass. ( THeOajupousa s
stirred and retaym dlializeéd waonhndmzawas\aa&demmbﬂdao

b S o W Tl
sol vent was ev¥ tography ogggﬂ{cggg[)(elgpnt CH2C|2’ (CH30H
(N[tl [(4de5tJoram9WIS)31r$5WWbphi&fﬂchmvﬁh?atlle&e&B hd&tﬁenammuiv? : f&aewpemed,l (|)
i nt er medi at e 0 of formula
Exanpl e Bl ot i t3eion VLR (Phegydmethy!
4- ﬁ;/rgr gxypl per pig nﬂhﬂh@?ﬁ-ﬁm&nyﬂ@n&ﬂ&%&@)gfmmﬂ&u rlclerr]
(25 m) and t hgisiBiveldih 2-piSpancitand EGifbertid Mo thehydsodh c%cndsaué 1ér°0 /
Xt ur e s st FiRrench Thergala wis Elisei f“’t"é%‘ ¥iéigiAg O GPrgiehCarizy ( 1000
m) were alﬂjed(phenyhnethvhd-mpetiduw&-ﬁpbnywp@cmﬂnyl]awugidedﬂiydtoehloﬁd&hed with
CHerr]d [err] dﬁ?&a&hﬁniﬂnb&ﬁ@@?)e%m&medm 205VA fissiby ddi @ﬁllo?diﬁ)g\oﬁﬁy

fied b
B er 1] Dar 1 PUSRRICE kDU T Cly CCRIOR N ISS, The, pure faiol ey 4

evapor at ed, collectgd enditha golSer wys @vb:po%edo’l‘he residue was dissolved in 2-propanol and
()-cis-1-(3, - Ve ihRARE Rydrdehocc Sl ﬁ%ﬂﬂi@ﬁif&%ﬁﬁ)?ﬁ;@ ipitate
ph

1 (5574 Ly PRRBSA 13 qéna%y”%pféﬂg%fﬁ%%&%-“%w g PRy ) i per 1

i ne comﬂﬂﬁ-‘ﬁmpmmnyﬂ+pipym&nyﬂmmme(ﬁhydm¢hwdﬂmyém& (0.01 nol),

ﬁe%[mlm[ égz‘;: uo(ifiehRfdiidte 2B IMHpnilé'f‘rau:tlons(20 m HPLC oversilicagel

titanium(1V)i sgpropom%ﬂeglggﬂg?@mi W#) - pr0|c§‘:31’irj11 “%mem%?mgtaf’?red at

40C for 2.5 hotheir solnrmtnm nvmtamhlyxeldmg6smm-l%m®oyﬁ-y-mtpuenyhnemyl)-4-

sodi unbor oy dr lﬂfpibiﬁﬁmyﬁ&%taﬁhdéﬁﬁt&xﬂéﬂﬁte ng(mﬁm fi-2- = and
di unb h d t

was o Cstirf? améwe%aﬂ)@wé}w”%?ﬂ?ﬁ%@fr P pigi i%avifa-a@ae” REedinin 240 xt ur e

- Was stirred folnsamlarwaywecmgrednd then filtered over decalite. The
decal ite was waghegsit h{@ﬁeﬁﬂ'—i-@h‘:@lﬁk&yﬁ-ﬂlﬁﬁrﬁﬁwll -AsiferddidyiRa®gny1f-0 9i Ve
m xture 1. The fllt at V\gir #%Lgij P\’ ﬁ&due was 't 'aken up
in CH err]C [ eP¥T° 4 @ & Mxture 2. Mxture 1 and 2
wer e combi &dd (t)-m-l-{irid4®@ﬁﬁ+®w1m|&ammﬂMPmdeH¢mYﬂﬁS
purified by copywélidie’ (ERL-Butenddivate(1:2) (intermediate 26);

(£)-cis-1-[[1-[4-phenyl-2-(phenyimethyl)-4-piperidinyl]-4-piperidinyljcarbonyl)-

pyrrolidine (intermediate 27); and

(£)-trans-1-[[1-]4-phenyl-2-(phenylmethyl)-4-piperidinyl])-4-piperidinyljcarbonyl]-

30 pymolidine (intermediate 28).

Example A8 .

a) 4-Oxo- 1-piperidinecarboxylic acid 1,1-dimethylethyl ester (0.053 mol), 1-[(4-fluoro-

phenyl)methyl]}-1H-imidazol-2-amine and titanium(IV)isopropoxyde (0.055 mol) were
35  stirred at S0°C for 2 hours. Ethanol (350ml) and sodium borohydride (0.53 mol) were

added. The mixture was stirred at RT overnight and water was added. The mixture
was filtered over decalite, washed with ethanol/ CH,Cl, and the solvent was
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over RP 18 (eluent: ammoni umacetate (0.5%in Herr]O/CHerr]OH CHerr]CN
70/ 15/15 to CHerr]OH CH err]CN 50/50 to CH err]CN 100%. Two pure
fractions were collected and their sol vents were evaporated, yielding
2.9 g of ()-cis-1-[3,5-bis(trifluoronethyl)benzoyl]-

4-14-[[1- [(4f+, Qﬁnyl)methyl] 1H benzi m da I-2 yl ] met hy | BCHEPI§/0888 y - 1-
5 pi peri di ny ?954’9‘@ enyl met hyl ) pi peri di ne (3 /() (conpound 74) and 3
g(40% of

(Lerr])-trans- 1o) Somicd Thé febiah bRl BkdMp iR 8R5EY,, dack, hifterkd kad md shiviipbagheny!)

- et hyl
brerﬁm ?/n ljazol 2- svaporaterly The residyeiwas@wified pyra siliga geliop.aglgss fltes elvetth CHyChi per i d

|1 n(e4 ] l(cgrrpamgd)rz £00/0, 99/1b98/2.)97fs , 96M ahd smsplfnae ftmﬁbmtvﬁré&lk&e@d (%n%nil )
pheny plperl in car on ro i e
mol ) and tri et hipe sphvent r%th ;j‘z%rfﬁ‘”\n/%ﬁ and the
titaniun(!lV)§ somupnﬂdmﬁﬁe@oﬂ’)tnd/mdsywldmgdlég (mlmfrl thnul:yhthﬁt hanol
(10m) and HoropiR A6dat Sl m xt ure
[ﬁﬂ@i—ﬂ tﬁJjIX‘iHh anol (mg{%e? wer e a

was stirred for our lce and et ed and
the m xture Was(l 5‘?‘\&%‘%3) RT for 30 mnutes and then filtered over
decalite. The sb)ﬂmkmmdlmmwwmom&mbén aeeiunh:mflmlmmpmpahdc(lsm)h

Sc_)ll[ S;H Clerr]. Vit SlirrétPahd fd?-Cih 'soiv jﬁ} I | ca
gel (el uent 10 o ef'f%]“ T enu;%l-fzéﬂl;%ﬁﬁﬁe °$ re wer e

col | ected and tbtgamctaybmmtxpamedadauda,;fdﬁemﬂeddthesolventﬂasevmmhdeyich&:g

;Ir gis; ?lnlgl A eg 7; r 9\939{@%; of Ne[1R{LfadbPHRAFMESYIf- 1 lifRidagh1 9k }l]-ﬁ-’iﬂpe@iﬁinﬁﬂ.me

([err])-cis-1- [Q“‘S"‘Bﬁ%?@fl uor onet hyl )- benzoyl ] - 4- [ 4- phenyl - 4- 20
(1- pyrrolldlnylcarbonyl) 1- plperldlnyl] 2-[[4-(trifluoronethyl)-phenyl]neth
y|]- ﬂ)ipe reparatior ai-the ) dsiofl dorfnil(Pand 1. 3 g of

([err])-trans-1 -|s(tr|fluorrrethy|)

b 1]-4-]4- - - l,i.d b d 4-(trifl
At A B A ik 4"
Exanpl e B2 mmadmewr(éwnm&ﬁz&‘in@ém}@ zﬂzqmmmymmmsﬂ‘efnes hmm ne
(3.9 9) in CHeg erc? bomﬁféﬁe@b&%!&@i%ﬂ?ﬁéi‘r%wism&d

hydr ogenat eg,, at tlov W%h%‘ erkﬂdlpigf%%?l gﬂgﬁtmvat eMr bon

(10% 2 g) a TRy
filtrate was evmmwmmwmmmm@mm@hmmqm rr1) and

ggr bogy?ag%enat g%&ggdh%e%‘dﬁlv%g[ e&hﬁxﬂ tmakeag{w r%gfchﬁélh
catal yst was fi ?%llé?!gdcﬁ;?b{ﬁ'&ﬁﬁ] Lrth g?ré?{xgéoons Were copvs ?’@tge "l‘ﬁ‘g
resi due was pur iyfelding 819 go{4)l ivrof Wmﬂa&cﬁgﬂtapthylbomvl)slhwwu—pxpmdmyl)-

(el uent: Chgeralﬁl, a,;,], job)m(pﬁ 20&;513,-@’_Wract i ons were
col l ected and r t'e | ? g' @ph
([err])-trans- 4G s'aﬁﬁ‘l'“ yibenzo 11’“’3‘3 enylmethylpiperidine
(3, 5-di net hyl belﬁ@ngno)!nclz3()phenyl rret hyI ) pi peridine (conmpound 22).
Exanpl e B3 b) A bfrxﬁteﬁﬁedidﬂi srtm%éls &-[p1-{(3-fRbropRéhylymethyl)-1H-
2- met hoxybenzyl dgzoa i %Berr&l
I- ﬁ methyl] iperidinol (0.01 mol) and titanium(IV)isopropoxide
30 (0.0!1 mol) in 2-propanol (Sml) was stirred at 40°C for 2.5 hours and then cooled.
Ethanol (100ml) and sodiumborohydride were added. The mixture was heated to 50°C
and sodiumborohydride (0.05 mol) was added over a 3 hour period. The mixture was
stirred at RT overnight. Water (30ml) was added and the mixture was stirred for 30
seconds and then filtered over decalite. The decalite was washed with CH;Cls, dried
35  and filtered, to give mixture 1. The filtrate was evaporated and the residue was taken
up in CH,Cly, dried and filtered, to give mixture 2. Mixture 1 and 2 were combined

(@,

rr

and the solvent was evaporated. The residue was purified by column chromatography
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(150 m) was hydrogenated overnight at 50 [err]C with palladi umon

activated. carbon (10 % 1 g) as a catalyst in the presence of
t hi ophene (4 % solution; 1 m). After upt ake of hydrogen, the catalyst
was filtered off and the filtrate was evaporated. The resi due was

purified by HPLC over silica gel (eluent: from 100 % CH[ er r | feainPobhsss® 100%
5 CH err] dVPeqF’?‘PFtH[ err] OH (90/10) over 20241 nutes at 125 ni/m nut e).

The desired fractions vvere coI I ected and the sol vent was evapor at ed.
The residue was dried, yielding O (3.99% of

([err])- trans m@ﬂsdclmtmmmgqeyam(ﬂ[ﬁ {n[@)m,mﬂﬁﬁﬂmlﬁﬂtﬂtyl ] -am no
]- - pi PEH|OHNOH sd/smmmmdﬁ DITRGY pute fisctichOWER ¢blfectd anlheir’ - 2

err] 0. 1 henlethl
Let hlﬁtn)es ul fo ni%wi%;m%g X]ﬂ{“;‘gﬁ :e %ﬁ?ﬁ;ﬁ;‘ﬁﬁmﬁfﬁm I ( 50
m) was stirr uqmm yaethy -beiimi y xya-\laporated,
the residug ifeBORS t dﬁ;%@ $¢ 1. The

I d fied
by col ﬁrma?{? %mﬁ@a w{tmevereme Dpreabirtetiic gmz,s.f;,. ?nethﬁl- #' "
CHerr]dJ[er r]bﬁm@myﬂmyl]mfmmylmhmymmmbmmmect ed and

the sol vent ev&gﬂb@&ms)The residue was dried, yielding 0.61 g (24 %
([err] )-trans- ‘?Q@IB"%%?WB%WH"PT)(’ (& mbenyl-dpiperidinyicarbeonil-pi peri di ny
1] - 10 (pppm}mﬂ-mymmow(nm lXananylatnihE {0.615 mélY inSTHF (10 i) and

E]>c<arrple BSd % n_g&@ m }l: ﬁql@ -ia?re .
of conpound 31 rle In err err 25
nm) and the ni °3W5§b‘§'9li'3?dp€%| 1”57"' mikture adew as

washed wi th wabmars. Iééandosthpmol (domawmre adied and ﬂadnuituiet\memm

sol vent was evsmm}ﬁgn d 2 i w% ﬁ&ieaphy
25
0 v i s aagast gt )

was dried, yiewesevgp@aed. Fhe¢ tbs;die%smhﬁ@@ by HPL.Ciaversilica-geli(eluent : CH,Clzl
(3, 5-di net hyl berzom 05757 TR Pk rlidht werdicohedted Ardl it doivenitivaaé &

{ed. : e
3, 5- di chl b t 83. 3 Exanple . .
25 el 0T O T s g ; et Heh DA, The PRicptaie 745 iefe OBL ani frie "".”" o
3,5-bis(trifl uneldmg 4.07g oh@-mﬁl)maﬁﬂwmmm}}-&%Pnnm h
Llng(e{ me]?: 3(2)@0539 1 I&%ﬁ;}%m Bam%nlziiﬁg(mﬂuommemyl henyl]metlr:ll yl)-
- ot per PRPGS CIA3 rmrppteli HS ) 86F latonsl chintatierd '?Pﬁl?hs
[err]C). 35 benzoﬂi«&ftﬁpbeﬁ%(l-pyrrolmmrhm )dmndwﬂtil-ﬂﬁ-(mﬂummml)as
described in eygemplime®yll-piperidhie (FITMCAHRRRAY 112).

25 Examplc B2 '
A mixture of intermediate 2 (14.6) and benzenemethanamine (3.9 g) in CH,OH
(250 ml) and thiophene (4%; 1 ml) was hydrogenated at 50°C overnight with palladium
on activated carbon (10%; 2 g) as a catalyst. The catalyst was filtered off and the
filtrate was evaporated. The residue was taken up in CH,0H (250 m!) and

30 ° hydrogenated further at RT overnight with palladium on activated carbon (10%; 2 g) as
acatalyst. After uptake of hydrogen, the catalyst was fiitered off and the filtrate was
evaporated. The residue was purified by column chromatography over silica gel
(elnent : CH2Cly/(CH3OH/NH3) 95/5). The pure fractions were collected and
evaporated, yielding 9.1 g (62%) of (+)-trans-4-(4-amino-1-piperidinyl)-1-

35  (3,5-dimethylbenzoyl)-2-(phenylmethyl)piperidine (compound 22).

Example B3 |
A mixuwre of intermediate 2 (2 g) and 2-methoxybenzylamine (0.7 g) in CH,OH




WO 97/ 24324 - 26- chl ori de was
reacted with conpound 22 to form([err])-trans-N-[1-[1-(3,5-di nethyl -
benzoyl ) - 2- (phenyl net hyl ) - pi peri di nyl ] - 4- pi peridi nyl]-3, 5-di net hyl benzam de

(conpound 21, np. 120.1[err] Q). 5 Exanpl e B8 Usi ng the sane
reaction procedure as described in exanple B6, propionyl chloride was
reacted with 9724324 .25 PCT/EP96/05883

([err])-cis- 4‘?’4 (2, 3-di hydr o- 2- oxo- 1H benzi m dazol - 1-yl ) - 1- pi peri di nyl ] - 1-
(3, 5-di net hyl benzoyl ) - 2- (phenyl nmet hyl ) pi peridine to form

cis-1-[1- 1 o
grzet thI ben[zoyl[)élg- gir‘]sy ydf%f?’uy_ z?““?hﬁé“r?%l%‘y“i’ lféfup%?lll | nyﬁ1 CTb%n di hydr o-
3- 10 (1-oxop Af'eExaan e B9
Magnesi um t ur nuptgeec(fmy&ﬁg@) themtilylit warfﬂweédoﬂ’iml thﬂﬂltmefﬁ:as)eesbomwd The
gngr ?gam sol eresxdue wad Suritied by m\l‘éﬁg}nﬁ: uxﬂéﬁ}gﬁﬂ@mﬁﬂ X r%edg?g}tlmese
22,7 g i o of BRGeIGHar COMED fyer 3p gt 2s i mimues) 406 desired Faponss

stirred and r eﬁ;bmﬂeomdeandﬂ@hblveﬂ'ﬂmsmwaﬁm\m rediduecwhs\dried) yieldiag 0.1 g

the | ayers wer a0

CHerr]d [err]é%ﬁﬁ-@; EM%%WC%‘EHW étp?}rl e’g& IH}EI"@I} and
evapor at ed. Thé‘ﬂ%#’ﬂﬁ’é’%ﬁ%““&h‘@wlmd‘m (WWR?PF‘h%? "mﬂﬂﬂl €% by HPLC
(eluent CHerr]dJ[err]/CHerr]OH 100/0 to 98/2). The pure fractions 20
wer e col | exd edEgfifipleB4apor at ed. The resi due was suspended in water/

?;[ gr (ryg O;]{ C|(_|§ e{\ &&mniof cgmg&%(d@( igﬁeﬁ}l&ﬁ&ﬁﬂetﬂﬁcsxﬁﬁﬂatg rd g)dundBQb&‘iLrg' ng 0.2 g
benzoyl ) - 4- [ 4- FFBEN3IE/045 gbinpthanh(y® mihiyes stimed apdscluredavpmight. e splventet hy| ) -
pi peri di ne (cowpmemdorﬁtéd thepresiddeway teken]up)in wakks and &xtacted witB CH,Cly. TheA

(S:?lsuELI FQ (()f ([ zt{)‘%s dne? fil? dev 4po Eé he Ezs:duc was purified by column

pi peri di ny B %?Vﬁé?’ ich ﬁi; 3QH 995)-i F"%—f’%"ﬁ'@“ﬁ ) -and
di oxane : @S&wnéctewadﬁelsbrvedt eaapbrated | Theadsituerwas@ried,yiclding 081 (uur e
filtered of ? 0 B8 (g 13,50 er?t%'“@?fgﬁg“‘{‘}ﬂﬁmnﬁ ?&é’% Wiz o
filtered againf PW%@!BP‘B‘F'%"&!%"W“M 'Qlat er, heat ed,

cooled, filtered off and dried. The product was purified by HPLC (eI uent:
ammoni umac20 at Exgfigle 85 err ] CN) . The pure fract | ons vvere col | ect ed, '

o oo i i ot 20
pi peridinyl]- 4- e‘¥ ﬁHR§§°”n|EP“’

259. 1[err] C). 3The mixture wax aasbed withiwater. The érgﬂm&layélewsfdned, filtered and the

([err])-cis-4-(4s gf,gp f%ff }%%ﬂ%{?&&' 19 x gphenyl
?ﬁggylm) ;N p%l I silica é}(eqz:]a %ﬁ% {) € pure uons_v&?ecol a:e{:'lﬁnd(‘g ellrn OVF
solvent evaporated. The residue was dried, yielding 0.34 g (11.7 %) of (£)-trans-1-[1-

(3.5-dimethylbenzoyl)-2-(phenylmethyl)-4-piperidinyl}-4-piperidiny! 3,5-dichloro-
benzoate (compound 33, mp. 83.3 °C).

30  Example B6
Using the same reaction procedure as described in example BS5, 3,5-bis(trifluoro-
methyl)benzoyl chloride was reacted with intermediate 8 to form ()-trans-1-[3,5-
bis(trifluoromethyl)benzoyi}-4-{4-(2,3-dihydro-2-oxo-1H-benzimidazol-1-yl)-1-
piperidinyl]-2-(phenylmethyl)piperidine (compound 43, mp. 156.1 °C).

35
Example B7

Using the same reaction procedure as described in example B6, 3,5-dimethylbenzoyl



WO 97/ 24324 -27- was stirred and heated
at 80[err]C for 4 hours. The m xture was evaporated and the resi due
was purified by colum chromatography over silica gel (eluent:
CHerr]Cd[err]/ CH err]OH 98/2). The pure fractions were collected
and evaporated. The residue was dried, yielding 1 34 g (25.5% of
([err])-cis-2-am no- N-[1[1(35d|rrethylbenz )-2- /EPS6/05883
(phenyl net hyl }V d Hﬁ}érl di nyl - 4- pi peri di nyI ] be%‘am de (conpouﬁ((:jT24 np.
121.1 [err] Q). Exanpl e B12 4-di met hyl - 5-t hi azoi ¢ aci d(0. 080
g) and I H benzotriazol -1-ol (0.060 g) were added to internedi ate 22
(0.100 @) in Gﬂl@ﬁ'ﬂmm‘!‘g‘w nh22 tifomm(ad-tane- NsflHA (@ §-dimethybol ed on

10 an i ce- bat benzoyl}i2«(pRdnglmickhyi}-4 piperidingll-A:pigeriting!) 3c5d cApfge Se. A
sol ution of (%ﬁ'ﬁ’&'}'ﬁ Hrpll 1° N—(CH[err])[err] N=N-CHerr]-CH err]
(0.080 g) in ?é %05 9) was added dropw se and the

reaction mxture was_allowed to warmto RT, under N err]. The reaction
m xture wase® Example B8red overnight. Then, the conpound was |soI ated and

ﬁt[Jri f;(e_);i/ g[co mesmerabﬁs?bam&nbudcﬂuﬁﬂbxmﬁ ple BB? pHopIB fyLel \HIORAE Waf | N
err er e
desired fractl%%ﬁm%?%} %ﬁaﬁg% Wﬁz‘i’%ﬁﬁ.ﬁ‘ﬂm -E‘Dd

yi el di ng 0. 070(%-dimethylbenzoyl)-2-(phenylmethyl)piperidine to form (£)-cis-1-{1-[1-(3,5-di-
([err])-trans- pethyivedzdy()2-(bh duwmiehwn-& idifyl]-$pipeAdiagNM| 3 dihydro-3-

2- (phenyl hyQ ogpoggﬁrilﬁber&ﬂndazow compgm%%sdl nyl Jacet am de (conpound

121) 20

()-1-[3,5-bis(trifluonethyl)benzoyl]- 2- (phenyl net hyl ) - 4- pi peri di none
(0.018 ol ), iEzaupleBate 30 (0.018 nol) and titaniun(lV)isopropoxide
(0.018 nol) InMagnesm:@uﬂﬁmoszs g IOPHF wkre Wi Sed 2 romaeal 8B raiomfiidie 1 C Wi th

| at 1 t th f
A oohene. aoldd Bldissohiah] Wﬁ?(%ﬁ‘rmugfaa&%&éﬂwwﬁggs‘ e westinedand | o\
was filterbl ofefluxedifor Bbours. Intermediaie2 (27 2) dissolved in (1$wil)Xves addsd @i t aken
up in Herr]O ﬂﬁ%ﬁd&@wﬁdﬂr&eaﬁdmﬂﬁxddt&e:afghovmexﬁﬁﬁ?éwasewﬁndd%ﬁmsevera'

times with H egll | flltered
and the sol venp{wgse evapgefp&{l&?%@ﬂﬁaﬁué&i’ﬁ& ue was ﬂf‘.’f‘?{e"& ®HPLC over
silica gel (el cembinedzupanic layerp &efe]cmﬂ{fi,lmd@#empmd] mpmmdnedmd |
95/4.5/0.5). Tfmﬂ:p:pmffeﬂbyﬁ-lmﬁ(elmme GHpCI#CHSOH 10010 td198/2). STHe\paf fractions
evapor at edgqg

()-cis-1- 3 5- leere r%fﬁ”r‘lonw gg“ﬁ?%’q %WM%&ﬁbﬂﬁmmf‘m
[4-[]1- [(4 fl U M&‘WMM driefl yiolinz 0312 (539) of éhhopustL-(.Sdimatyly | | - 2- (p

henyl - MBédzpy1)-4 mzmmxwmyﬁ@pmﬁdmmm?(pﬁeﬂy@%m@h-
([err])-trans- hp[ﬂidl Pn%goﬁj %l(? 1°c)

nmet hyl ) - benzoy i"f’ 8o phenyl ) met hyl]-1H i m dazol - 2-yl ] am no]
1- ;)erl di nyl ]-2- (phenyl met hyl ) pi peri di ne (conpound 73). 35

Exanpl e B1& xture of intermediate 23 (0.0025 nol) and
3,5-di (trifl uowmnhuIor(ﬂaameuaqa:(os-dmmylbemx-mﬁmm|) in

SJQSQL&BG;LL EEIRL R AR oo L 21 i 0K TR K A8 1 e

was filtered ) was stirred and teﬂuxed for 30 hours. The mixture was evaporated
( lN 20 ml) was added. The precipitate was filtered off, water (100 ml) and CHzClz
30 (10 ml) were added and filtered again. The precipitate was taken up in water, heated,
cooled, filtered off and dried. The product was purified by HPLC (eluent :
ammoniumacetate and CH3CN). The pure fractions were collected, evaporated and
dried, yielding 1.09 g (39%) of (x)-cis-1-{1-(3,5-dimethylbenzoyl)-2-(phenylmethyl)-4-

piperidinyl}-4-phenyl-4-piperidinecarboxylic acid (compound 38, mp. 259.1°C).
35

Example B11
A mixture of (z)-cis-4-(4-amino-1-piperidinyl)-1-(3,5-dimethylbenzoyl)-2-(phenyl-
methylpiperidine (4 g) and 2H,3H-1,3-benzoxazine-2,6-dione (1.6 g) in DMF (100 ml)
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PCT/ EP96/ 05883 off and dried, yielding: 0.88g (54% of
([err])-cis-4-[4-(acetyl am no)-4-phenyl -

p| peridinyl]-N-[3,5-bis(trifluoronethyl)phenyl]-2-(phenyl nethiyl)-1-piperid

i he- car boxam de (conpound 127). 5 The followng tables I|ist
conpounds of f@iygthissf!) as prepared accordinggf.o one of the PCT/EPIS/BI85L:
exanples (Ex.). Tabl e | [err]

Co. Ex. R[err] R[err] Rl err] Physi cal
dat a d heatedl at 803¢ fo%ﬁ&fr%]me iﬁx dan the - OH
([err])-ci s 8

“NH CO- CH err] ’“‘&“e “’”rn Y 9P °‘a’°§‘°‘°§ﬁp ¥ Qver g‘?? Il EEHCly
CH err] ph@H;‘DH 98/2). The Pﬂrefﬂwww,ﬂ[e@pllchd and evaporated (The resjdue wasans; np.
128 5[err] C 2 . .11 -
o ][ 9 C} < npdncf4¥5) Ei 34 éRi[s%%)]of (2)-cis-2 uEg: o-N 1[I dnmet_hylbegfoyl)do
[err] (phenylm yl)-etpépqn}!bny{]ﬁapggenqﬂyl]bg épqn;gund 24, mp. 1214 °C).z2
CH err] -CH[err] O CH err] am nophenyl ([err])-cis; np.
144 . 3[err] C Exampl®oBl2 B2 CH err] -CH err]-OCH err] am nophenyl

t 5. : i
E%Z”H legns 34-9;1 SygrsrthMc%hﬁfdabg)anlebﬂlzomazol 1-o (0.060 g) wksE Glided

L0 OH(Cl er 1] H g ("f’é’PrgP n G (5'Hﬁ "’Ez’tﬂé‘? ag stirred and cogled ogg) 5
CH err] 10 pharige-bath, under N, flow I'i?mﬂiylanune was added dropwise. A solution of (CH)-

10 Bla CH err . F
5 [ ]Néfﬂ,‘ﬂﬁe}fr CH(O Ooq)éngﬁ@ﬂ.ﬁnﬂ)wasaddeddmpmseandthe

- C(=0) - CH er r] - Tepgiop as allowe e Ny, The reaction pixture was
[err] stirred overnight. Then, the ¢oilypound was isolated 8nd MirifieGHy eokjnn H
[err] chromatography (eluent: (0.9 hmmoniumacetate in H,0)/CH,OH/ CH,CN 70/15/15

15  upgrading to 0/0/100). The desired fractions were collected and the solvent was
: evaporated, yielding 0.070 g of (+)-trans-N-[1-[1-[(2, 4—d|methyl-5-thlazolyl)carbonyl]-
2-(phenylmethyl)-4-pxpcndmyl]-4~phenyl-4-p1pendmyl]acetamlde (compound 121)
Example B13 - '
20 A mixure of (x)-1-[3, S-bns(tnﬂuoromethyl)benzoyI]-2—(phenylmethyl)-4-p1pcndmone
- (0.018 mol), intermediate 30 (0.018 mol) and titanium(IV)isopropoxide (0.018 mol) in
2-propanol (150 ml) was hydrogenated at 50°C with platinum on activated carbon 5%
(2g) as a catalyst in the presence of a thiophene solution (1ml). After uptake of
hydrogen, the catalysi was filtered off and the filtrate was evaporated. The residue was
25  taken up in H,0 and CH,Cl,, filtered over decalite and washed several times with H,0.
The organic layer was separated, dried, filtered and the solvent was evaporated. The
residue was purified by HPLC over silica gel (eluent: CH,Cl,/ CH,OH/(CH,0H/NH,)
95/4.5/0.5). Two pure fractions were collected and their solvents were evaporated.
The residue was dried, yielding 1.02 g of (£)-cis-1-[3,5-bis(trifluoromethyl)benzoyl}-4-
30  [4-[[1-{(4-fluorophenyl)methyl]-1H-imidazol-2-yl]Jamino}-1-piperidinyl]}-2-(phenyl-
methyl)-piperidine (compound 72) and 0.77 g (6%) of (+)-trans-1-[3,5-bis(trifluoro-
methyl)-benzoyl]-4-[4-[[1-[(4-fiuorophenyl)methyi)- 1 H-imidazol-2-yl)amino}-1-
piperidinyl]-2-(phenylmethyl)piperidine (compound 73).

35 ExampleBl4
A mixture of intermediate 23 (0.0025 mol) and 3,5-di(trifluoromethyl)-1-isocyanato-
benzene (0.0025 mol) in CH»Cls (25ml) was stirred at RT overnight. The solvent was

evaporated and the residue was crystallized from CH,CN. The precipitate was filtered



14 Bla CHerr] phenyl -CHerr]-NHCO CH err]
(A 15 Bla CH err] phenyl -CHerr]-NHCOCH err]
(B) 16 B9 CHerr] 3- met hoxyphenyl : CH
([err]) cis; np. 102.1[err]C WO 97/ 24324
PCT/ EP96/ 05883 Co. Ex. Rerr]
R[ err] R err] hysi cal dat arcﬂidﬁss/nsﬁh 17
B9 CHerr] W% Moxyphanyl dD
([err])-trans; np. 213.1C 18 - B7 CH[err]
err 130, 1] er B7 CHerr
|[_| ! off and dnefl.dpqléhng Oégg (54%} ofr?:)h)-c Lﬁ)}llxppghg-pheqﬂ;l— 131. 5C[ ]
(2€ 13)7 CH erpiiendmyl]-N—[B,S-bEs(tnﬂuoromcthyl)phcnyl]-Z-(pﬁmyhﬂeﬂlyl)- -piperidine-
err cis; B7 CHerr]
[err] Brvokaltide &(’)‘“ P‘é@nﬂsmrrp 120. 1C 2 B2 CH err]
H L ]1 er r] ) t rans; 23
CH err] 5 The fpllowmg bles list compounds_oﬂfq{@p}a] g(o[@p,ofﬂp, S
24 Bll CH erdbove examples (EXJ). [err]
()-cis; np. 121.1ferr]C 25 Bl1l CH err] H
[err] ()-trans; np. 256.6C 26 B4 CHerr]
H -NI—I-(C;%*])[err]-qerr]H[err] [err])-cis, np. 224.5C 27
B4 CHerr] -NH-(CH[err]] C[err]H[err]
([err])-trans, np. 67.8C 28 Bla CH
[err] ([err]k)z-crs nggi[err]c
Ri?
Co. | Ex. |R12 R4 R Physical data
No. | No. e e : ) .
1 | B2 |[CH3 4-chlorophenyl |, . .-OH (+)-cis; mp. 162.1°C
2' | Bla [CH3 pheny! -NH-CO-CH3 (£)-cis; mp. 131.4°C
3 | Bla |CH3 phenyl -NH-CO-CH3 (2)-trans; mp. 128.5°C
4 | B2 (CH3  H JD (#)-cis; mp. 145.5°C
_ N g
| Y
5 | B2 [CH3 H "JD (&)-trans; mp. 161.9°C
N
_ N /
6 | B2 |CH3 -CH2-0-CH3 aminopheny] (£)-cis; mp. 144.3°C
6a | B2 [CH3 -CH2-O-CH3 aminopheny! {)-trans
7 | Bla {CH3 ~  H —on ()-cis: mp. 71.3°C
8 | Bla [CH3 H -0-CH(CH), (x)-trans; mp. 85.8°C
9 | Bla |[CH3 - phenyl phenyl (A)
10 | Bia [CH3 phenyl phenyl ®)
11 | Bla |[CH3 | 4-chlorophenyl -C(=0)-CH,-CH,
12 | Bla |CH3 H )
—CH:"NH—<D .
13 | Bla |CH3 H "“‘<:© (B)
15 | Bla |CH3 phenyl -CH2-NH-CO-CH3 ®)
16 | B9 {CH3 | 3-methoxypheny] OH (x)-cis; mp. 102.1°C




29 Bla CH err] H [err]

()-trans; np. 91.6[err]C 30 Bla CH err] H
H . ([err]-cis; 31 Bla CH err] H
OH .()-trans; 32 BS5 CHerr] H
[err] ()-cis; np. 68.2[err]C 33 B5 CHerr]
H err] Q9-t rans; np. 83PCKEPIG/SES3
4
WO 07/ 24324 WOk . 0. Ex. Rerr]
Rl err] Rl err] Physi cal data No. No. 34 B8
CH err] ' U 5 CLefrT) 35
B3 CHerr] X [erf] R ([ er %yfalans
71.2C 36 Y m&m (e’,sc. . ;LtiTSII“C
()-cis; np. 133. meth L T & 5
(=0 -oderr]|H -trand (£)-cig; ppn130.1°C
-C(=0 - ()-:is;&r_r{p 259. 1[er CF[ err]
4- chl or ophenyl - 40 Bla CF[err]
4- chl or ophenyl OH Bla CE[err]
H 19 1 P7) |3 H *)"'B'e' i
H [eTrr] ()-cj on rr]C
CF[err] H [err] | ) -trans; np.
156. 1ferr]C 1 a0 | B7 |ous H (&)-cis; mp. 100.2°C
21 | B7 [CH3 H (£)-trans; mp. 120.1°C
22 | B2 [CH3 H "(£)-trans;
23 | B2 [CH3 _H (&)-cis
24 | B11 |CH3 H (£)-cis; mp. 121.1°C
25 | B11 {CH3 H @)-trans; mp. 256.6°C |
26 | B4 |CH3 ‘H -NH-(CH,),-C H, (£)-cis; mp. 224.5°C
27 { B4 |CH3 H -NH-(CH,),-C H, ()-trans; mp. 67.8°C
28 | Bia |CH3 H Gotis . (£)-cis; mp. 88.3°C
—N"'ﬁ—CH;
o)
29 | Bila [CH3 H Qets (£)-trans; mp. 91.6°C
—N._ICI—CH3
o
30 | B1a |CH3 H OH (2)-cis;
31 | Bia |[CH3 H OH (t)-trans;
32 | B5 |CH3 H o A (x)-cis; mp. 68.2°C
_O_LQ
a
33} B5 [CH3 H o () trans; mp. 83.3°C
—o—t
a_




44

Bla CF[err] H -OCH((err]Herr])[err] (A 45
Bla CF[err] H -OCH(err]Herr])[err] (B) 46
Bla CF[err] phenyl [err] . '
([err])-(cis+trans) 47 Bla CF[err] phenyl [err]
([err])-cis; mp. 127.0C 48 Bla CF[err] phenyl [err]
([err])- tran 37 8lerr]C 49 Bla CRlerr] phenygcT/EP96/05883
-CH err]- Cﬁp ([err]) 50 la CF[err] phenyl
phenyl (A 51 Bla CF[err] phenyl
phenyl +B)}—b52- 546\—%01 ~+ -
[err] Co. | Ex. [R1Z {5 "R* 53| Bla ®err] Physigal data
[err] No. | No. 1.B) WO 07/ 24324
- 31- PCTA EP96/ 05883 Co. Ex. Hlerr]
Rl err] R[34rf B8 [CH3 H Phydical °GBT%® Nd. No. &®-cifb4 Béla
CF[err] H [err] (A 5
Bla CF[err] H [ err] - (B) 60
Bla CF[err] H [err]] | ([err])-fcis
61 Bla CF[e[rs | p3 |CH3 H [err]agh (2)-frans; mp. 71.2°C
([err])-trans 62 B F ph _
-NH-C(=O -CH err] : ([err])-cils = ql phanyl
-NH C(=0) - 3 4
e :8§ - 8) qC';L Hq][ arl}j ICH3 ([el),qh%y? ci s 04 celho-ms (@)-cis; mp na
37 | B2 |CH3 -C(=0)-0-C2H5 (2)-trans;
38 | B10 [CH3 phenyl -C(=0)-OH ()-cis; mp. 259.1°C
39 | Bla {CF3 4-chlorophenyl OH (A)
40 | Bla [CF3 4-chloropheny! ,?H (B)
41 | Bla |CF3 H N )
_ °=(
| a
42 | B6 |CF3 H N:O ()-cis; mp. 159.2°C
) -
43 | Bo6 {CF3 H o=<ﬂ:© (£)-trans; mp. 156.1°C
1 P
44 | Bla |CF3 H -O-CH(C H), A)
45 { Bla |CF3 H -O-CH(C,H)), ®)
46 | Bla [CF3 phenyl "!. 'O (£)-(cis+trans)
47 | Bla [CF3 phenyl i (£)-cis; mp. 127.0°C
) 0 . o,
48 | Bia |CF3 phenyl U ’O (2)-trans; mp. 137.8°C
49 | Bla|CF3 pheny! -CH-NH-CO-CH3 @
S0 | Bla |CF3 phenyl phenyl (A)
51 | Bla |[CF3 phenyl phenyl ®)
52 | B1a |CF3 H g" (A)
ol
53 | Bla |CF3 H Qf" (B)
ﬁ{/“‘m’ <;>




65 B6 H
66 B6 d
([err])-trans

67

-C(=0-O0Cerr]Herr]
-C(=0-O0derr]Herr]
CH[err]-OCI—|[e‘§,6h
F P

phenyl
phenyl
B6 H

7/243?1 err]

([err])-trans
([err])-trans

-NH-C(=0 -CH err] ()-cis
-C(=0-O0Cderr]Herr]
phenyl
68 B6 F phenyl
69 B8 CHerr]

aflerr])-cis

PCT/EP96/§3883 BO

eny [err] ()-cis 71
B8 CHerr] CHerr]-OCHerr] [err] ([err])-cis
72 B13 CF[err] H [err] ()-cis
] Ll P I | L) + o~
\7/\13:) 97/852352[ err Co. Ex. Rlzn R4 i I_ éZ_RS Physical dati’ NS
PCT/ EP96/ 05883 | No- I o 1 ey lor g rg ~—Rlerr}
Rl efr] Phy/4i B |93t s NoH No. a:_{ [frr] A H
[err] ([erd])-cls 75  Bilb err N OH
[err] (ketrk); lemns - H{ND ®)
—CHy"N
S
60 | Bla |CF3 H 7\ (2)-cis
A2
o
61 | Bla |[CF3 H 3 (£)-trans
42
(¢}
62 B6 | F phenyl -NH-C(=0)-CH, (£)-cis
63 B6 | Cl phenyl -NH-C(=0)-CH, (x)-cis
64| B6 |Ci phenyl -C(=0)-O-CH, @)-cis
65| B6 | H phenyl -NH-C(=0)-CH, (z)-cis
| 66| B6|Cl phenyl -C(=0)-0-CH, (x)-trans
67! B6 | H ~ phenyl -C(=0)-0-C.H, (x)-trans
681 B6 | F phenyl -C(=0)-0-CH, (t)-trans
[4]
69 | B8 |CH, CH,-O-CH, o (£)-cis
70 B61F phenyl ._|c|'_,< l (x)-cis
0
71| B8 |CH, CHO-CH, ——L oy (#)-cis
)
72 | B13|CF, H - (2)-cis
F
73 | B13|CR, H -—,»,)U (&)-trans
<,




76 Blb CF[err] phenyl -C(=0-O0derr]Herr]

([err])-trans 77 Blb CF[ err] phenyl
-C(=Q-0derr]Herr] ([err])-cis 78 Blb CF[err] phenyl
-NH-C(=0) -CH err] ()-cis 79 Blb CF[err] phenyl
-NH-C(=O -CH err] ([err])-trans Table 2 Jerr]- Co. No.
Ex. R err -Rerr]-Rerr]- PetrEpoabsssit 2
No. 56 VLOB?‘““ CH err] -Ocﬂ’err]-CH[err]-O
([err])-cis; nmp. 65.6[err]C 57 B2 CH err]
-O-CHerr]-CHerrl-0 (Jerrl)-trapns, op. 70 8C 58 Bla
CF[err] - OCoO) -Bi- BRer|r ] - N( Réenyl ) R5([err] - ci SPhysical 84la Bha
CF[err] { Blo=DNd\H CH drr] - N( phenyl) - ([errj])-trans 80
Bla CFlerq] C(= -N(gH[err])-CH[err]-N yl) - ([err]-cis 81
Bla Crlert]z74 t el GH err b CH e r ] yl)- ([erg}distrans
WD 97/ 24324 - ' _
PCT/ US96/ 05888 Fabl ef 3 . [err]
Co. No. Ex.No. R efr] G R err Physi cal
dat a 82 B1p H d. b. ] err|
([err])-trans| 7s | Bib|CF, OH (x)-trans
76 | Bib |CF, phenyl -C(=0)-0-CH, (®)-trans
| 77 | B1b |CF, phenyl -C(=0)-0-CH, ()-cis
78 | B1b |CF, phenyl -NH-C(=0)-CH, (2)-cis
79 | BIb |CF, phenyl -NH-C(=0)-CH, (x)-trans
Jable2 '
12 H;c
LO-OX,
2000
Rs
RIZ
Co.No. | Ex. RI12 -R4-R5- Physical data
No.
56 B2 CHj -0-CH2-CHz-0- (£)-cis; mp. 65.6°C
57 B2 CHs -0-CHz-CH2-0- (z)-trans; mp. 70.8°C
58 Bla CF3 -C(=0)-NH-CH,-N(phenyl)- (£)-cis
59 Bla CF3 -C(=0)-NH-CH,-N(phenyl)- (x)-trans
80 Bla CF3 -C(=0)-N(CH,)-CH,-N(phenyl)- (2)-cis
81 Bla Ch -C(=0)-N(CH,)-CH,-N(phenyl)- (z)-trans




83 B6 H d. b. 3-(trifluoro)phenyl ([err])-cis
84 B12 H d. b. [err] ([err])-trans
85 |, Bl2 H d. b. [err] ([err])-cis
86 B12 H d. b. [err] ([err])-cis
87 B12 H d. b. [err] : ([err])-cis
88 Blb  Fwooerfish 3,5-di (trifluoronet hygh) phenyl ( PCE/EE96/05883 39
B6 H d. b. [err] ([err])-trans 90
B6 H d. b. [err] ()-trans 91 B6
H d. b. 3- et hyl phenyl ([err])-trans 92 B6
H d. b. . 3- cyanophenyl R ([err])-trans 93 B6
H d. b. 2,4,6-trinet hyl phenyl ([err])-trans 94 B6
H d. b. 2- napht al enyl R ([err])-trans 95 B6
H d. b. 2- qui noxal i nyl ([err])-trans 96 B6
H d. b. 2, 6-di chl oro-4-pyridrnyl [err])-trans 97 B6
H d. b. 2-fur anyl Chy jlerr])-trans 98 B6
H d. b. (CHerr])[err]- FeCH)~CHy ans 99 B6
H d. b. 1-net hyl -2- B -N N N[err])-trans 100 B6
H d. b. 2-furanyl rj-cis WO
97/ 24324 - 34-
PCT/ EP96/ 05883 o, . No. Rlerr] X* Rerr]
Physi cal data }Co.NG.OIEx. Nofger13 | EX* | d. b. R?  2-qui noxal i Piysical data
([err])-cis RO WoB —prcntoro{aT pyr'u';" lnfn
([err])-cis fgS B%Z H H ab. S- phé¢nyl s
([err])-cis *ld.b. |means [direft bqnd Ta ,
[err] 83 | B6 | H | dn. 3-(trifluoro)phenyl | (&)-cis
Hy S
- 84 B12 H d.b. m (£)-trans
3
R
8 | Bi2 | H | db. m (2)-cis
8 | B12 | H | db. ©irm (&)cis
a ’ |
87 | Bi2 { H | db. °_©'m" (&)-cis
88 | Bib | F | db. | 3,5-di(trifluoromethyl)phenyl @)-cis
Cl

89 | B6 | H | db. O_OCH,_ (£)-trans

% | B6 | H | db. cu,—o—ﬁ-@— (2)-trans

91 { B6 | H | db. 3-methylphenyl (£)-rans

92 B6 H | db. 3-cyanophenyl (%)-trans

93 B6 H | db. 2,4,6-trimethylphenyl (2)-trans

94 B6 H | db. 2-naphtalenyl (2)-trans

95 B6 H | db. 2-quinoxaliny! (2)-trans

96 B6 H | db. 2,6-dichloro-4-pyridiny] {£)-trans

97 B6 H | db. 2-furanyl (2)-trans

98 B6 H | db. (CH,),-CH- (+)-trans

99 B6 H | db. 1-methyl-2-pyrrolyl (x)-trans

100 B6 H | db. 2-furanyl (+)-cis




Co.No. EX.NO R err]Rerr]Rerr] R err] Physi cal

dat a 104 B12 H H H [err]

([err])-cis 105 B12 H H H [err]
([err])-cis 106 B12 H H H [err]
()-trans 107 B12 H H H [err]
([err])-trans 108 B12 H H H

([err])-transWO9"8%hg - B1b F H - P& FoTEEbA
3,5-di(trifluoronethyl)phenyl ()-cis 110 Blb F H CFlerr]
3,5-di(trifluag J)-trans 111 Rlc H H

CFlerr] 3,5-di-€°ﬁ¢|§§rﬁ;€d&49l bﬁ‘erw ([err])Réis 112 BiRhysicalidata

!

CFlerr] 3,5-dif(tyyfIfu
F 3,5-di(t
3,5-di (trifludr ot hyBébhkn
3,5-di (trifluqgromgst hylBhEnHl

3,5-di (trifl
(CH[eIrE];I[er;Jf?élr—{fm

( Bér 1{] ) - 2v6dichloro-4-pyrilinybe H (@)-cigl
(-scils 11 6phelfl H A (w)s

o s T TR

d?@%pgmms TI7 Bo H —

118 B6 H H H
3-(trifluoronethyl)phenyl ([err])-trans WO 97/ 24324
- 35- Table 4 PCT/ EP96/ 05883 Table 5
[err] RM RIS :
Rl6
i
RaWalel
2
R*-C—N
CoNo. [ExNoJ R IR | R* R Physical data

Hy
104 | BI2 |H|H | H Y| (@)-cis
»X J _
105 | B2 |H|H| H IN:I/ (2)-ci
cn,/‘:n Y-cis

N,

106 | B12 |H | H|H 1Y (£)trans
. CH;y N
S.

107 [ B12 |H|H|H o (e trans

H
108 |B12|H|H|H m ()-trans
109 | Bib | F | H | CF,| 3,5-di(trifluoromethyl)phenyl (x)-cis
110 Blb | F | H | CF,| 3,5-di(triflucromethyl)phenyl (t)-trans
111 Blc | H | H | CF,| 3,5-di(trifluoromethyl)phenyl ()-cis
112 Blc { H | H |CF,| 3,5-di(trifluoromethyl)phenyl (+)-trans
113 Bib { H| F | F | 3,5-di(trifluoromethyl)phenyl (x)-cis
114 | Bib | H| F { F | 3,5-di(trifluoromethyl)pheny! (+)-trans
115 B6 H | Cl { Cl | 3,5-di(triflucromethyl)phenyl (%)-cis
116 B6 | H | Cl|{ Cl| 3,5-di(triflucromethyl)pheny} (t)-trans
117 B6 Hi{H|H (CH),-CH- (L)-cis
118 B6 H|H{H 3-(trifluoromethyl)phenyl (+)-trans

(




Co. No. Ex. No Rlerr] Rerr] Rerr] X R err]
H

Physi cal dat a 119 B12 H H d. b. -
[err]. ([err])-cis 120 B12 H H H d. b.
[err] ([err])-cis 121 B12 H H H d. b.
[err] ([err])-trans 122 B6 H H H d. b.
3- cyanophenyl ()-trans 123 Bl6 _qz_ H H HCT/EP96/04883
3- et hyl phenylw‘)”ms“ ([err])-cis 124 E’?Isb F H CF[err] d.b.
3,5-di(trifluoronethyl)phenyl ()-cis 125 Blb F H CF[err] d.b.
3,5-di(trifluoronethyl)phenyl ([err])-trans 126 B6 H H H
d. b. 3-(trifluoronethyl)phenyl ([err])-cis 127 Bl4 H H
H d.b. 3,5-Xebladifluoromethyl)phenyl ()-cis 128 Blb H F
F d.b. 3,5-di(trifluoronethyl)pr¥ényl R(C[err])-trans 129 Blb H
F F d.b. 3,5-di(trifluoromet hyf¥g ([err])-cis 130 B6
H H H d. b. 2,4,6-trimet 2 § ([err])-cis 131 B6
H H H d. b. 2,4, 6-trinet hsse ([err])-cis 132 B6
H H H d. b. 4-(trifluorong (ﬁerr])-cis 133 B6
H H H d. b. _ 21% hi ctkmjr])-cis 134
B16 H H H d.b. gay . f nyl ([err])-cis
135 B6 H H H fabo N orr ]
([err])-cis 136 B6 H H H d b. 2, 4- di chl or ophenyl
()-trans 137 B6 H H H d. b. Y- et hyl - 2- pynrol yl
([err])-trans C.M?“Ex.NW-E’__E’ X+ a. . 1 Z- AP phet I
([err])-trans *13p EGR H d.b. R 2-qu #’(ﬁéﬁlwl
([err])-trans chf'r’r’—fxisz-r e '
- 36- 119 | B1PYTHRIEY 05883} dapb. | Co. No Rierf]eaiResr|]
Rerr] X* Rl err] Physi cal s
dat a 140 B6 H - H H d. b. ﬂ 2- napht al enyl
([err])-trans 120 | Bl12 | H} H} H | db. | . (x)-cis

121 | B2 |H| H| H | db. r\(! [ (@)-trans

. :

122 B6 | H]| H} H |} db. 3-cyanophenyl (2)-trans

12 | B6 | H| H| H {db |  3-methylphenyl - (@)-cis

124 | Bib | F | H | CF, | d.b. | 3,5-di(trifluvoromethyl)phenyl | (&)-cis

125 | Bib | F | H | CF, | d.b. | 3,5-di(trifluoromethyl)phenyl | (+)-trans

126 B6 H| H H | db. 3-(trifluoromethyl)phenyl (x)-cis

127 Bl4 | H| H H | db. | 3,5-di(trifluoromethyl)phenyl | (2)-cis

126 | BIb | H| F F | d.b. | 3,5-di(trifluoromethyl)phenyl | (2)-trans

129 Blb | H| F F | db. | 3,5-di(trifluvoromethyl)phenyl | (t)-cis

130 B6 | H| H| H | db. 2,4,6-trimethylphenyl (£)~cis

131 B6 H|H H | db. 2,4,6-trimethoxyphenyl (x)-cis

132 B6 Hi{ H| H | db. | 4-(triflaoromethoxy)phenyl | (x)-cis

133 B6 Hi{H| H | db 2-thienyl ()-cis

134 B6 H{H|] H | db 2-quinolinyl (£)-cis

135 | B6 | H|H| H | db. @_ﬁ:’_ (&)-cis

136 B6 H{H| H |db 2,4-dichlorophenyl (x)-trans

137 B6 H{H| H | db 1-methyl-2-pyrrolyl (£)-trans

138 B6 H|{H]| H | db 2-naphtalenyl (&)-trans

139 B6 H]IH]| B | db 2-quinoxalinyl (+)-trans




141 B6 H H H d. b. 2- qui noxal i nyl

([err])-cis 142 B6 H H H d. b. [err]
([err]})-cis 143 B6 H H H d. b.

2-furanyl 144 B6 H H H d. b.
2,6-dichloro-4-pyridinyl ([err])-trans 145 B6 H H

H d. b. 2-furanyl ([err]) trans /EP96ossss BO

H H WO §724324; | [err] -36- ([err]P)c-rci s

147 B6 H H H d. b. [err]

([err])-cis 148 H H dhb

2- napht al enyl [CoNo. |BxeNo)R'c Xta B6 RH H | Physigal

d. b. 2- bgnzot hijeny rr]){cis 150 dataH H
H d. b. r] [¢rr])-g. 1 BO H
H Ly g0 | B8T|'H ab 2 BAlepyL o o[ @Hrans]
B6 H H 141 | B6 | H . dbmgt hyl - 2-qeipoxdimyl ([ jer(e)dis 4’ s
153 Bla H 142CH[ eB6] | HH d.b. ] (£)-cis

3,5-di (triflupronetlhyl) pteny cis CHy—= a [lerr]
H d.b. 3,5pdi(trfi fl uojome ylg[ rr])-trans * d. b. nmegns

di rect bond 1 C Bhafnkc e$Bnpl es 2-furpmyd rrpl e C 1:(£)l¢is ggoni sm
of substance-P iMdjSeBGre | HX t &6, pi gZﬁGdiﬂMb-y!-

Segnents of cpr r tgr r I gs (k| |nJ ec n_off an
over dose of Pd?)g digﬁn Ebent ?‘m rein and nou @8‘"%%
recordi ng of § shifetlriB6t¢nK dBr gan bat h voI ume 20 jri@)-eé# th the
endot hel i um af t he Jout si qe. rati gns wehe bat hed jn Krelgs -

Hensel eit sol ption.] The 4ol ufi
m xture of rit]

pr ost agl andi n FE‘L.-/rr]CqBg H%
contraction. [his S repeat
stabl e. Then prostagl andijn F
subst ance P (BxM¥ gr rB6M|aHd

I nduced epgiotihegsu ge
agoni sts, a kpo

, cdn
added. After any%nc bgPignﬁg

- 37- PCT/|EP9
(10[err] M ahdlihe sBfe |cbh
above were aghi psadn Bestjesed Hn| t He |pa®s

153 Bla | H |[CF| H d.b.
154 | Bla | H |CF,{ H | db.
* d.b. means direct bond

tabilisatiomgrof the pre argtions,
admi ni st dtoin ol
acti| % esponses becgne
ifn adni ni sYered and y
| at i \Zenaphtalenyl added. (Ssistlance P
t i ons2-bedotfienyRshi Ny w,t he :

conpou ornula _ g
w @e 4324 eyt .
0 m nut prostagl ndi n Fllerr]
subst arphen _;esicﬁf-bed R
nce 1oﬁemym.pﬁmﬂund t quP&s tlest ed.

3,5-di(trifluoromethyl)phenyl | (£)-cis
3.5-di(trifluoromethyl)phenyl | (+)-trans

Segments of coronary arteries taken from pigs (killed by injection of an overdose of
sodium pentobarbital ) were inverted and mounted for recording of isometric tension in
organ baths (volume 20 ml) with the endothelium at the outside. The preparations were
bathed in Krebs - Henseleit solution. The solution was kept at 37 °C and gassed with a

10  mixture of O3/ CO2 (95/5). After stabilisation of the preparations, prostagiandin Foq,
(10-5 M) was administered to induce a contraction. 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

15  concentration of a compound of formmla (I) was added. After an incubation period of



Rel axati ons caused by substance P were expressed as rel axations under

contr ol

~condi tions,
response to 10[err] M5

antagoni stic activity of the conmpound to be

conmpounds of the present

listed in tab Table 6 Conp. Conggntration % i nRCHEPYEHNSBEICoND.
Concentration o?ﬁﬁxﬁition No. tggt No.
conmpound conmpound 1 3 x 10[err] 70.7
61 3 x 10 err 10[err
3 x 10[err] O rginytes, prostag?angm Fag (30% hfbfrg,tpfsarg_éc antratxons oggubstancegag(
10[ err] 11. @escribed above4were aiaﬂl dﬂnﬁﬂkﬁfﬁﬂm th%%sr&ence of the cBfpound to%e lesie@[ err]
él 3 3 x 10[5}}? a.t.i% b agonxs %l ecrog 7.2 3
x 10[err] 27. Qpndmons, and?gerccntagc @hxbxg@{@b;qnbmonagf eresponse to M 3 x
%8[ 8”] 4% 4 subsﬁnwﬂ@astakcna@aheiﬂ@éﬁ&cmtaﬁlsﬁc acnvntyofthgco xi’nditoﬁg[ err]
. er r
750 3 x 1oy The e8RS compofits of the ppeseutihyeption at i w
3 x 10[err]  coneergration are listed intable 63 x 10[ err] 6.0 3 x
10[ err] 68. 2 13 3 x 10[err] 19.4 78 3 x 10[err]
40. 8 1¥able6 3 x 10[err] 42 9 79 3 x 10[err] 19. 4
15 3 xyg0f[err] 69.6 3 x 10[err] 82.9 17
3 x 10[err] X. LAl AT 93.. L. ey A 3 X
10[err] 12. : Cg&‘i’f‘;}““m’ %"ﬁ&f‘é‘?"r Comp. | °;’e‘s‘?“°" é%z'ﬁmb’““‘: x 10[err]
22. 7 : 3 X ri] q No. 2 $ x 10[er] 25.3
88 3x 1 —-@82@ ofgommpound 1.0 4 ' o1
3 x 10[err] . 3x107 25 70’8 x jrogérr] 32610° 603 - 3 X
10[ err] 21.D 5 3 x4 3 %6.5.0[érr52 17. 8 x 1010 93 938 3 x 10[err]
7.0 27 -3 X 10 rf 12,9 6 D 18 X 10[F{g]- 18.-4
28 3 x 10[fkrd |363% - oS | 38 1pdxi0 e 7167 WO .
97/ 24324 I 3x108 . 235 - 3868 3 x 10PCT) EP921.835843 ]
Conp. Concentrptison % |3r;‘hlotx tijon gdpn.1 Capcept rig jh %4 i nhippt i L gn No.
test e | 3¥08 #5500 n | 3x10° 9.1 - -
7 3x108 27.8 72 3x10° 40.6
8 3x108 494 73 | 3x10° 513
9 3x108 70.0 74 3x10° 22,6
10 3x108 89.2 75 3x10? 68.4
3| 3x108 94.1 76 3x10° 71.3
12 3x108 6.0 77 3x10° 68.2
13 3x108 19.4 78 3x10° 40.8
14 3x108 429 79 3x10? 19.4
15 3x108 69.6 80 3x10°% 82.9
17 3x108 68.3 81 3x10° 93.1
19 3x108 12.8 82 3x10% 12.5
20 3x 108 22.7 83 3x10? 10.0
21 3x 108 253 88 3x10” 68.6
24 3x 108 13.1 91 3x 107 17.6
25 3x108 282 92 3x 107 210
26 3x108 17.6 93 3x 107 7.0
27 3x108 12.9 96 3x10? 184
28 3x 108 36.3 98 3x10° 16.7

and percentage inhibition (% inhibition) of the
substance P was taken as a neasure of the

tested. The results for the
concentration are

invention at a certain test




S5

conmpound conmpound 29 3 x 10[err] 78.4
101 3 x 10[err] 7.9 32 3 x 10[err] 21.0 102 3
X 10[err] 12.9 33 3 x 10[err] 51. 4 - 103 3 x 10[err]
5.8 34 3 x 10[err] 47.7 105 3 x 10[err] 10. 6
35 3 X 10[err] 50.0 106 3 x 10[err] 18.2 36 3 X
10[ err] 57. 107 3 x 10[err] 5.1 37 c-?,nygdog{sgrr]
84. 9 1ob"°’7n‘¥‘x 10[ err] 68. 7 .3 - 3 x 10[err] 63.
110 3 X 10[err] 57.6 40 3 X 10[err] 79. 4 111 3
x 10[err] e, i F——+Ot-q++ =tz x 10[err]
96. 8 42 Comp3 §oncentration | % mbxbmon Comgltﬁoncem@ugn Eﬁ[uhlb]uon 89. 3
43 3 X 10[eN°] 03.test 114 3N 1PD[ er test PS 3 44 3
x 10[err] 57 compoand | 3 x 10[drr] _ocompound 45 3 x 10[err]
85.7 116 B x31Q0err] 7@43 1{ 101 B63x10%3 x| 10[erg] 67.8
117 3 X 1C[err] 10[er B8. 4 118 3
x 10[err] 16. 8 3"3?/& '3&1 O[Grrszx {&9 121129 % x 10[err]
6.3 49 3B k 1Dk408] 78814 101324 3xm 1p[erri8 31.2
50 3 X 10[er§4] 9« q0-8 1467 3108 1Pl grfo® RO. 1306 51 3
x 10[err] 9Q. 1 3 o[qrr 1. 7. o 52 3 x 10[err]
86. 0 124 s 3 x%é?‘grr] §i:oé 9 los 3-6”‘10 3 x] 10[¥%] | 70.3
131 3 x 1Q[e36]| 32108 121 )% Opetrlq" B3. 6 5.1 134 3
x 10[err] 32. g | 3 O[qrrigpo [/93 138¢g7 3 x 10[err]
9.1 56 :9’ 1%f§r§.r8] 10@;1 1)3944 % lg 1P[ ezzj 16. 6
57 3 x 10[er3"1 43x30° 3l o[éﬁrlf’ 12. 916 58 3
x 10[err]  91. 740 3 %408 3 7940[drr]11 | 3x90? 59857 § x 10[err]
80. 7 153 5 X3 barr]+ 48.5] 112 BO3x10% x| 10[egs] | 72-8
154 3 X 1C[e¢lr] ég § amil eblg. 2 Ar?t‘g)gonl 5M oéa,iubstance P
i nduced pl asng €Xtr hvadXdP3n i|n g?#':%ea- pi Xt r saﬂ i on was
i nduced by injlec4d op 03x408st gnce9F7 (2 JrylWg)}| i Ax 102 fehora953 Jartery of
femal e gui nea-jpi gs. | Evgpgoll u¢ dyey ¢ 30 |nufis0) | was jo¥ ect ed ¢f frul faneously.
5 The test do und or | vgnt adm ter aeouf pryd t¢ substance .
P injection. - w gxla'&o 97/ 2%3%24 M6 P85 631 _ :
PCT/ EP96/ 05883 46 3x 108 67.8 117 3x10° 94- 39 -
10 m nutes aftlergehal | §Rgp-9 the aggqal 4 werse fheckge® fof blsggcolouring (a
di rect mgasureifor plasmg ex vadat j.qn) | of, the noge, t f prepaws,
and”the conj ureite| apx103"T] SRIEVAFHAD | o541 g5 fgrepavs,
- 1 49 3x108 78.1 124 3x 10° 31.2

50 3x 108 91.0 125 3x10° 20.1

51 3x 108 90.4 128 3x 107 16.7

52 3x 109 86.0 129 3x10? 64.9

53 3x108 70.3 131 3x 107 21.6

54 3x 108 83.6 134 3x10° 32,0

55 3x 108 79.3 138 3x10° 9.1

56 3x 107 100 144 3x 107 16.6

57 3x 107 432 148 | 3x10M 126

58 3x 108 91.7 149 | 3x10™ 99

59 3x 109 80.7 153 3x 107 43.5

60 3x10° 728 | 154 3x10” 95.7

Plasma extravasation was induced by injection of substance P (2 mglkg) inthe femoral

artery of female gninea-pigs. Evans Blue dye (30 mg/kg) was injected simultaneously.
The test compound or solvent was administered 1 hour prior to substance P injection.



m nutes after chall enge,

i nhal ati on and checked

urinary bl adde

r.

for

Doses which actively inhibit 5

the animals were sacrificed by CJerr] gas
bl ue colouring of the trachea and the
subst ance P-induced

pl asma extravasation are defined as thoses doses at which only 1/3 or
| ess of the total surface area of the nose, forepaws, conjunctiva, trachea
or urinary er are coloured blue by an intensive ex n.
Table 7 lists the | owest active doses (1AP).in ng/ kg for the tested
compounds. 10 Table 7 Co. No. LAD (in
[)nlgl 53) 10 mmutes aftemanenge,fmé SIANE wemhbauaa Tfér\b?ue dolcﬁﬁ;hg@a dirdchary 10
59a er 2 5 measurezfo[:’plasma exmvaésa%on% o? the nosg,the forepaws,anggheconjunctwalz'}? 10
10 10 minutes afier challenge, the animals were sacrificed by C(» gas inhalation angdhecked
ig . 10 1%): blue colourih of the uﬁcgei &hd the urhidry bladder. Dosei@z%ch actively inill%it
10 5| 1 pSubstancs B-induced plasma extravasation aze gned as thases doses at which on}y 173
116 10 or less of @ total surface argzof the nose, forepaws, conjurti¥a, trachea or nihizgy 10
ig 10bladder aretBloured blue by an idtensive extravasdiion. Tablé@ hsts the Jowest a&@ve
10 1foses W)’nfﬂ‘gf“mﬁ%éd"m'\?‘ 63 0 63 2.5
10 80 10 10 10 10
81 10 10 Table7 10 10 10 10 43
2.5 2.5 2.5 10 10 47 2.5
2.5 10 | co. No. |40 40 LAD(m 2.5 .5
2.5 10 70— — 10 10
10 10 nOSE fgmaws coq)unctwa trachea | urinary bladder 10
10 D. Cohpagstilon2.8xarnpl exs "astive i mmrgdientio (A l}) as used
t hroughout t helse anpl r gl a';f? ? gnpo ndupf 15 fqemulaf (1) a
phar maceuti cal|y dccdpt @bl e e} a ’t alsteredchem™Cally | someric
form t hereof of 2%!—0 ﬂ@e fdr ere 10 07/ 24B24
PCT/ EP96/ 0588% m 10 | 10 10 - 40 -
Exanpl e D. 1: (RALsSOL t Ryl hydj oxypenzoat e 9 g)} and propyl.
4- hydr oxybenzopt ?QS ;J; wer g di sd\s/gl Jed ﬁg gd(;i I{i ng pltffri fied water (41).
In 3 1 of this SO?thIOAOWEI’G di 8ol Jed APrst| 10 10 -

112 2.5 25 25 25 25

116 10 10 10 10 25

115 10 10 10 10 10

60 10 10 10 10 10

61 10 10 10 10 10

114 0.63 0.63 0.63 25 10

80 10 10 10 10 10

81 10 10 10 10 10

43 25 2.5 25 10 10

47 2.5 25 10 40 40

48 25 25 25 10 40

110 10 10 10 10 10

88 |>10 10 10 10 10

D.C . -
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“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.



2, 3-di hydr oxybut anedioic acid (10 g) and thereafter A 1(20 g). The latter
solution was 5 conbined with the remaining part of the former solution
and 1,2, 3-propanetriol (12 1) and sorbitol 70% solution (31) were
added thereto. Sodium saccharin (40 g) were dissolved in wat er (500
m ) and raspberry (2 nm) and gooseberry essence (2 ml) were added. The
latter solutlon was conbined with the former, water Wogrbd6ossss S- t O
a vol une of 2WPI743AU provi di ng an oral sol utA on conprising 5 ng of the
active ingredient per teaspoonful (5 10 The resulting solution was
filled in sui WMI e D 2 FI LM COATED TABLETS

Preparation o xture of A l. (100 g), lactose (570 g)
and starch (2ddety 4rkydraxyhenzoate:(9 g)and propy! 4-hydrexyberzoate (hrighiveieslissolvedina

s;ul utlont of ?tbdil lﬁpﬁﬁﬁ@tﬂiwﬁ(ﬂ'ﬂﬁt?léﬁhﬁkolﬁﬁ&lwmdlss&%d/ﬁisﬂw pyraollgoned(lo
in water ur e wa ried an

gl eved agai n. y%@&@%“ﬁ%ﬂﬁﬁ)@gmﬁméeﬁ'l}%?éd(‘@%wgﬁ and
hydr ogenat &d wegbingd with thel mmmg);:mnﬁﬁxem@mmdé&.mwpammnmwmmmed
into t algbr®it6l 7085 ¥d1Mibn 8 1)Ake hdileh etoto. BOAUNTRBHARA (Mg

t di Coat T | ut th | Isgq 10
oS oot o sl 00 5P sy (2 g 40 etosiBarty fofe sznﬁ %m@#&ﬂ\ Jatteg 'Ehyl
cel lul ose (5 @gylutien wmh]myd[veﬂqule former, wiater wihadded fasto mhmeanf(ﬂed
C:‘i[ g:‘)lr] C[er rbrowdm adl dral dﬁﬂuoﬁ@émﬁmﬁnésﬁf %Pﬁi&%ﬁirahgerrégi]'érgﬁe} (75 ) I e'rll'ﬁe
Iga%/ter so?ﬂ? 5'\?,‘?? Mg%g’é‘ﬁsgﬁu?%‘@asf%ﬂ’ﬂé?s’ﬁtﬁ@dfﬁ%‘ﬁinf'%'ere 25  were addéd

agnesi um oct agecang pyrrol i done (5 g) and
concentrat ed c®Ff an Rdd®i t he whol e was honogenat ed. "The
t abl et Mpﬁtabbmw W|th the thus obtained mixture in a coating

ZPE%?E ;; . A.tz%x@%mleu@ggj &cmgﬁe%haa%mz@wagmmamgn&gre |

di ssol vedqg %W%bh%ﬁ@"% sﬂf‘#/m?Bf @qzﬁﬂ Oli?‘?@ﬁ('gcaﬂgl ing to about
50[err] C ther @olyvmylpymhéomdmew infwiateg (200iml). ﬂfhg webpowder mixure(wasgjevedir opyl ene -
glycol (0.05 Ql}ieéﬁﬂhixé\ﬁd'ﬁg&n Mnﬂ%rewasaddcdﬂhﬁr&?}slﬂlhﬁ%cﬁﬁﬁse‘\{?ﬁi jgo RT-and

suppl enent ed w r for ti Vi n a solutlon
conprising 4 \rﬁlﬂ% 'Pf}e% 5“"’%8 §1§|Q?ﬁ&%%%w§&@?ﬂ?§%a"‘b§°% Bn 35
and filled in tedesigiving 1,000 tallets, cach containing 10 mg of\beativeipgredient.

PCT/ EP96/ 95883304;:;13 - 41

Ci[o a srﬁunon of meghyl oﬁuﬁsenaa 5' aturaEerHJ ethanol (75 ml) there was added
a solution of ethyl cellulose (5 g) in CH,Cl, (150 mI). Then there were added CH,Cl,
(75 ml) and 1,2,3-propanetriol (25 ml). Polyethylene glycol (10 g) was molten and
dissolved in CH,C], (75 ml). The latter solution was added 1o the former and then there -

25  were added agnesium octadecanoate (2.5 g), polyvinylpyrrolidone (5 g) and
concentrated colour suspension (30 ml) and the whole was homogenated. The tablet
cores were coated with the thus obtained mixture in a coating apparatus.
Example D.3 : INJECTABLE SOLUTION

30  Methyl 4-hydroxybenzoate (1.8 g) and propyl 4-hydroxybenzoate (0.2 g) were
dissolved in boiling water (500 ml) for injection. After cooling to about 50°C there
were added while stirring lactic acid (4 g), propylene glycol (0.05 g) and the AL (4 g).
The solution was cooled to RT and supplemented with water for injection q.s. ad 1 1,
giving a solution comprising 4 mg/m! of A.L. The solution was sterilized by filtration

35  and filled in sterile containers.

[err]



a N-oxide form a pharmaceutically acceptable addition salt or a

stereochemcally 5 | soner, wher ei n n iIs 0, 1
or 2;. m |slor m" a" Mlﬁg’lf mis 2, then nis 1; p
. ) X :

is 0, 1 or 2; i s acoval ent bond
or a bival ent radical of forrrula O -S-, -NR[err] Rlerr] is
Arferr] ; Ar[ Qyddfdasis’ 1 al kyl or dr(Ar[err])C[err]aI kyI wher BRCTYERRG5883
Cerr]al kyl group I's opti onaldty~-substituted w th hydroxy,

C err]al kyl oxy, oxo or a ketalized oxo substi tuent of

formula -O-CH erida:tiderr]-O or -O-CHerr]-CHerr]-CHerr]-0;

R err] S Ar err Ar }%mrr]al kyl; Het or Het(Jerr]al kyl; 15 R err]
i s hydrogen or P‘&W‘ ﬁ‘ rr] i s hydrogen; (err]alkyl;

C err]al kyl oxyC[err]aI kyl ; hydrox Ikyk6 car boxyl ;

d err]al kyl oxycar bonyl or Ar[err] RY s hydrogen hydr oxy;
Arferr]; Arferr](err]alkyl x'dii“'(" | kyl dRy;
Arferr]Cerr]alkylthio; di(Ar[err]) HMIO

Arferr]Cerr]a XY;
Arferr] err] a\h% $dq¢)%>ﬁphg]3nﬁrrdr r?c)c%&er r#ﬁt&yl su “@I“'Maﬁ?
-NR[err]R[ r]l ‘K"ﬁ" uted with -NR[err]R[err] or a radical
of fornmula 1s010r2 [err]

wher ei n R[err gj X arl ?g gt dinyl or Arferr];

R err] S hy rogen yl; err err | al kyl;

di (Ar[err])dePr]al k‘§

Wt h Ar[err] eQerr]ﬁE:Q/drabIR?’Ar[err] Clerr]al kyI ;
benzoxazol K Ok ben tar&b en -0- -S- NR8Lr]l IS
hydr ogen; hydr &gd '
Ar[err]Cerr]a r"{‘Ar 5 C1(ﬁalkyl group is

di (C[err]al kyl )am nooptnonalumbdtlydtf;d thﬁ thyy&-aalbslbxx, gxedr akdtdlized oxo

WO 97/ 24324 substituent of formula -O-CHz-CHz-O- or -O-CHy-CHy-CHz-O-;
PCT/ EP96/ 05883 -42-

Arferr], C errf{al kyl ‘s&rz,@’fgﬁafl@[l&?fﬁpﬁgql'“%rol i dinyl; piperidinyl: -
horopi per i &% nyR3 norishydroganor §h.eelkylonor phol i nyl ; ' __
Rlerr] is hyﬁﬂogeﬁsﬂyd&&r €} gt Gﬁiahmaﬂycuarkyl hydroxyCj_salkyl; carboxyl "
Cj42lkyloxycarbonyl or Ar3;
RS is hydrogen; hydroxy; Ar3; Ar3C,_ealkyloxy; di(Ar3)C;._galkyloxy;
Ar3C).galkylthio; di(Ar3)C).ealkylthio; Ar3C).galkylsulfoxy;

I m dazol yl substituted

20 di(Ar3)C.galkylsulfoxy; Ar3C).galkylsulfonyl; di(Ar3)C.¢alkylsulfonyl;
' -NR7RS; C;.galky! substituted with -NR7R8; or a radical of formula
o .
] J\ 10

—Y~~C—R* or —N N—R
/ N

(1) ==/g!!
(a-2)

wherein R? is hydrogen; C;.galkyl; pyridinyl or Ar3;
RS is hydrogen; C;.salkyl; Ar3Cy.galkyl; di(Ar3)Cy.galkyl;
25 imidazolyl substituted with Ar3, C;_galkyl or Ar3Cy._galkyl;
benzoxazolyl or benzothiazolyl;
R? is hydrogen; hydroxy; Ci-galkyl; Cjgalkyloxy; Ar3
Ar3Cj.galkyl; di(Ar3)Cy.alkyl; amino; mono- or
di(Cj.galkyl)amino; imidazolyl; imidazolyl substituted with



Rl err] i s hydrogen; halo or—mpno-, di-_or tri(halo)nethyl; 5
Y Is Y[err] or Y[err], wherein

Yfert 1 ar kanedi yl NRorr] Cﬂﬂlﬂl’ﬂllﬂﬂlﬂﬂllﬂﬂlll e Verr] is

-0, provided that Rerr] is Sthér thah Hydrfoxy or
d err]al kyl O‘éﬂ% Rlerr] and Rlerr] may also be taken toggthgpediessdsor m a
|

bi val ent radi Ut ornul a - O CHerr]-CHerr]-O or
-C(=O-NR[err]-CH err]-NR[err]-; .42- Rl err] I s hydrogen: hydroxy;
Clerr]alkyloxy; Clerr]alkyl or Arferr](err]alkyl; Ar[err] is phenyl;

phenyl substituted wtiaa, C glg 13 m.ﬂ%[ o eRgpdent 'y

selected fromhalo, err] a e hal o kﬁﬂ‘”ﬁy‘fm ?I}/g@g ﬁ% nocar bonyl ,

C err]al kyl oxy or haI o@?@PP'P%ﬂ %Mldl!‘)ﬂ’ho’mﬂ °§4F'{°§¥°ﬂ]h° inW; napht al enyl ; phenyl :
phenyl substit ut erllOu tlisiﬁ/dro@embrepsalkﬂbarbwkt s each

I ndependently sel plt ed. f X I am no, nono- or

di ((err]alkyl )a Eﬁg F ‘;{Wé‘f“ C(f)“erorrﬁarﬂaﬂ tlE?[IErr] al kyl oxy,

halBboC[ err] al kyl ox‘i caﬂsb oY ,q'lmm} al kyl oxycar bonyl . ami nocar bonyl and

nono- or ¢I1(GﬁﬁééﬂaﬁnkUéﬂdam1mﬂcaﬁddmyJNR7 or Arferr] s

phenyl or ‘phenyl substituted, with substituents selected from
hal o, hydr oxy,-1 m&hﬂ%ﬂﬁ)’ Oami nocar bonyl , C[ err] al kyl ,

hal o err]al kyl or Y2 is-O-, pquea[ﬂaakﬂyd &hiat thadhsdroxy or He is a
rmnocycl I ¢ heterocycle sel Ei. ggk lBﬂP" pyrrol yl, pyrazoly [ m dazol yl,
furanyl, thlsenyl oxazol yl , 1soxazol t hi azol yl, isot h| azolyl, pyridinyl,
pyrhi mi W@ﬁ%‘ﬂ?ﬂ‘tfaﬂ' ﬁi!/arvalearraéﬁ &rmlaret erocycl e sel ected

from O—CHz-CHz -QuemEY+O)NR3 @HTNR i nyl, indolyl, benzim dazol yI

DenzONE0! ) s typoser; ey 3 BRI b aBETGRGN, 2201 Y1

ben2|soth|azo nzothlenyl each
m)nocy%rl ic amhebylcgmhyksubmmdmyhl.e? oredsubgtitientsceiatlyindependently _
subst i t ut ed sélected feorh hald, @ .@atkylyhalo®f.4akylld3ahe. taummtﬁbenqllect ed from hal o,

deas a‘fa%’ibq“)(;},’rﬂélon)r ]é)?lb’}lpal o) methyl . ' A compound as

claimed_in ¢ ydr ogen; rr]alkyl Ar[err]C[er_r,].
al kyl ;Ardi ( Aifuaphtaleayicpheny; Rlyqnyl aybmmémhﬁﬂgr‘:‘ GoeHs each| y| - Rlerr] i's
hydrogen;  independently sele¥d from hydfory. Hatd, Kydno, #ilr6 fandind. kydnexer - Arferr];

er E (Ca:{ (ra]r ?][ :Ir Ir?%/(l %kxl)&h&érég'ﬁﬂglq@dﬂpﬂl@ﬂ d"ﬂéq( &Wom) Ea peri .,di n;rID:nO-_ or : |

mor phol i ny| hgleG WW‘P -&ﬂ!ﬂy Pﬂcafb?"ﬂ ‘ﬁﬁ‘ﬁ nddmenoycycl e |
Sgt/e(I:Et o6 OSggdl(CIMkyl)m Wﬁwhqyﬁrogx ﬁgrag n‘bﬁazol- yI43 ruranyl
P ;

hi , e yl °"P§‘E{Q %“8? ted w or ubs ed’frogn iyl '
:)ylr ?gl nyl, OX §7§} '“étﬂy?gg‘m"“&h&:kﬁﬂki b&’?‘:%? Fazoly

bi cyclic het(Hr.snl}mdxg ael ect ed from qur nol i nyI benzi m dazol yl, o
benzo%qol yI‘S %‘ngn%cgﬁli lﬁqmﬁ;{ nzs'el%&ec?ﬁ' )ﬁyﬁoly %r%ol?ylaizn%yzlolyl,b enzi sot hi azol yl ,

benzof anyl
furanyl, thienyl, oxazolyl, :soxazolyl, thiazolyl, isothiazolyl, pyridinyl,

pyrimidinyl, pyraziny! and pyridazinyl; or a bicyclic heterocycle selected from
quinolinyl, quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl,
benzisoxazoly!, benzothiazoly], benzisothiazolyl, benzofuranyl and
benzothienyl: each monocyclic and bicyclic heterocycle may optionally be
substituted on a carbon atom by 1 or 2 substituents selected from halo,
C1.4alkyl or mono-. di- or tri(halo)ymethyl.

2. A compound as claimed in claim | wherein R8 is hydrogen; Cj.galkyl: Ar3C).
6alkyl: di(Ar3)C1.galkyl: benzoxazolyl or benzothiazolyl: R is hydrogen;
hydroxy: C}.6alkyl; C}.6alkyloxy; Ar3: Ar3Cj.galkyl: di(Ar3)C1 -galkyl: amino;
mono- or di(C1.galkyl)amino; pyrrolidinyl; piperidinyl: homo-piperidinyl:
morpholinyl or thiomorpholinyl: and Het is a monocyclic heterocycle selected
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5 _ each nonocyclic anel—b+eyel—m——hefef—ocycl e may optionally be

substituted on a car bo or 2 substituents sel ected
fromhalo, Cferr]al kyl or m)ﬂMI }ﬂ |E| tri(hal o) met hyl .
3. A conmpound as clained in ein Rlerr] is

AIr[err]C[err]aI kyI Rlerr] is phenyl 10 substituted with 2
substituents ggp from net hyl or trlfluor@gethyl X | S &CI/EPI6/05383
coval ent bond an s =0. . A conp d as clained in any one of
clainms 1 to 3 wherein m n and p are 1. 5. A compound as clainmed in

f cl
05T 5T e 10 Ao o T
is phen idaginy

i m dazol yl ; or phemjdyclic heterocycle seléb!b&frbh\lﬁuﬁﬁh ltli‘enhi’x&ldazom. bebixkiolyls a

dical of f | wh
Yttt o a coval opitimhati oBulsioin, bebison R Blzbturny) mmxﬁﬁf;”
hydr ogen or 520 eaclxmwvclwmdbmclmmshmmm#lm be suhstitutedon

-0-; Rlerr] is ( eichbah ko byd 62 dubktitiént@éiected from halo, C C{,gﬁ*ﬁ&:&@k»

phenyl Clerr]al kyl, substituted wth phenyl al kyl or
Ar[err]; or R[err] tﬁ@algﬁ}‘w{:a of fornmula (a-2) wherein Rlerr] is hydrogen-

or C[err] al kyl carbonyl ; Rerr] is hydrogen; or Rlerr] and
Rlerr] are takem t AGGHoU nctaacfmeamclmmlorzwherehmaisextuc;adk k2 Rphém mul @

[ sel act ed 1 om HRmER "R et ol Sl o ﬂwﬂmeéayf’?ﬁsa W

conpound as cl ai mecbvalenthondand =Qtie=@i n t he conpound is
1-[3,5-bis(trifluoronethyl )benzoyl ] 4 [4 (2, 3 di hydr o- 2- oxo- 1H- benzi m dazol

- 1 4. Y WeotipBhrfids cilin i'iwﬂvné@ th
1-[3, 5- bls(trlfluorone hyI)benzoyI] 2 (phenyl rrethyl) 4-phe I-4-

T [9{ S5 o( Rptmhmdm il ord eéf f@lﬁh%w $ 1iBbfper i dinyl ] 4

phen?’ "lﬁeﬂf leﬂl%ﬂ wﬁ: thh halo; R:

1- [3,5-bis(trifl uo? h Bmuédwﬁh wms&bﬁhﬁéwhnéaﬁwﬁo}bha&ﬂspl rof4.5-

dec- 35 t
]1 [eg 5-bis(trifl uo? e@éﬁ[g 15%“& ‘ll!a aI1 ﬁ‘?’ﬂ?‘le‘F Xzbonyl ) -
1- wherein wacoval ercmR is hy genor

pi peri di nyl30 2- [ [ 4pkenyi 6ﬂddﬁﬂ@f§ﬁb§lﬂtwﬂmhﬂbmm‘bl M9ﬁ£Ci gy, CRgdkyloxy,

WO 97/ 24324
PCT/ EP96/ 05883 - pymrolidinyl, phenylC;.galkyl, imidazolyl substituted with phenylC,_galkyl or 44 -

1-[3, 5- bi s(tri | uoPster Ry isasadise pf forpmla(a 2y wherein RIP isdwdrogen or€ray| | - 4- [ 4- phe
nyl - f4 galkylurbonlyi; 1A s b afobern»nt‘éndm_aaéltmmwgbmneg?ﬂme da :
~stereoi soneric for . CRIH\" e aci '
addition salt thergig “gd’ca]?ffo"ﬂula ﬁg@'&ﬁ@ al e %er%n %ﬁ one of clains
1to 6 for 2%se as mdmdmﬂygs selected from hydrogen or phenyl; and RS is hydrogen

6. A compound as claimed in claim 1 wherein the compound is
1-[3,5-bis(trifluoromethyl)benzoyl}-4-[4-(2,3-dihydro-2-oxo-1H-benzimidazol-1-
yl)-1-piperidinyl}-2-(phenytmethyl)piperidine;

30 1-[3,5-bis(trifluoromethyl)benzoyl}-2-(phenylmethyl)-4-[4-phenyl-4-
(1-pyrrolidinylcarbonyl)- 1-piperidinyl]piperidine;
N-[[1-[1-[3,5-bis(trifluoromethyl)benzoyl]}-2-(phenylmethyl)-4-piperidinyl)-4-
phenyl-4-piperidinyllmethyljacetamide; or
1-3,5-bis(trifluoromethyl)benzoyl]-4-[4-oxo-1-phenyl- 1,3,8-triazaspiro{4.5]dec-

35 8-y1}-2-(phenylmethyl)piperidine;
1-{3,5-bis(trifluoromethylbenzoyl}-4-[4-phenyl-4-(1-pyrrolidinylcarbonyl)-1-
piperidiny1]-2-[{4-(trifluoromethyl)phenyljmethyl}piperidine; and



8. A pharnmaceutical conposition conprising a pharmaceutically acceptable

carrier, and as active i ngredl ent a therapeutically effective
anount of a conpound as Jﬂl‘“ﬁ“lﬂl“ﬂjﬂlml y one of clains | to 6. 10
9. A process of preparing a c med in claim8,
characterized in that a ph arnBceliti'cal | y acceptable carrier is
intimately mxed with a therapeutically ef f ecti vecaipbdisssy a
conmpound as NVAPTR 1 any one of clainms 1 to 15 10. A process of

preparing a conpound as clainmed in claiml, cH‘&r acterized by

or) e YA els Tl 30o Rl i L 1
i nternedi ate of f#(ingygolidigylcarbonyl)-1 -plpendmyl]p:pendme,aq_!quqlfomenc form, ora
wherein R err], Rpigirhceutically@ceptabl® adidchdgition saltthéresfod as in claiml, in a

reaction-inert 20 solvent, in the presence of a reducing agent and
optlonally |n i !

b) reacti ng an mf‘er 'ALE o %'rnrf'ﬂran??\ﬂl %é?@é{sn é@%;ﬂ@'ﬁﬁ&cﬁ%d =Q are
defined as in claiml and Werr] is an appropriate IeaV|ng gr oup
with an internFediAt@macpmpewoncompnsmgapharmmw ly acceptable carrier,

[err] and as acth'iﬁgxedﬁnt\H'tﬂérﬂibdnuE{l leffbctivelaftiomt of BlcBmpbunddser r] . X

=Q n, mand parglﬁe In a reaction-inert

sol vent agﬂ inth Eﬁ&@%&f&l susaimbqle base; C) reacting a
pi peri.di none derlvatlve of formula (VI) wherein Rerr], Rerr], Rerr], X
=Q 30 meps@frmemne@nmmonaepmmlnm Bcqbaragierizeddnithat ¢ of

formula (VI1) a pharmaceutitilyhétopfabit‘carrier is intimately mixed with a therapeutically
PCT/ EP96/ 05883 ff £ d as claimed i £ cl 6
lerr] effective amount of a compound as claimed in any one of claims 1 to

15 10. A process of preparing a compound as claimed in claim 1, characterized by
: a) reductively N-alkylating an intermediate of formula (II) wherein R*, RS and
RS are det'med as in claim 1, with an intermediate of formula (II)

RS reductive
né g N)—(cng,.. . al T\ Mealosion o
\—(Cllzn \~(CH1),.
a 011))
. wherein R}, R2, X, =Q, n, m and p are defined as in claim 1, in a reaction-inert
20 solvent, in the presence of a reducing agent and optionally in the presence of a
suitable catalyst;

b) reacting an intermediate of formula (IV) wherein R2, X and =Q are defined as in
claim 1 and W! is an appropnate leaving group with an intermediate of formula (V)

Lo . oS

base
RE—x—C—-W!  + g T
Ny, \~(CH,
av)
25 Vv
wherein wherein R1, R4, RS, RS, X, =Q, n, m and p are defined as in claim 1,ina
reaction-inest solvent and in the presence of a suitable base;

¢) reacting a piperidinone derivative of formula (VI) wherein R1, R2, RS, X, =Q,
30 n, m and p are defined as in claim 1, with an intermediate of formula (VII)



wherein Mis an appropriate organonetallic part and Rerr] is the sanme as

E[ng,”}fagesi red, coﬁ\?feir'??ﬁgi Qo%ammwmmmnm ?;] m?(r)oggg;h ot her

following 5 art-known transforfmati ohs;s artd further, if desired,
converting the conpounds of formula (1), into a therapeutically
active non-toxj§oefisdsgh addi tion salt by treatnment W PCTERIGRSBE, or
conversely, converting the acid addition salt go¢sminto the free
base by treatnment with alkali; and, if desired, preparing stereochemcally
I sonmeric formd or N-oydde fornms thereof. ! RS i
g ) Gon N waaVa
R¥—X~—C=—N N 0 4+ RfeM e RI¥==X==Ce=N N
N\ cCaty, Nt (CHp \—(CHy, 1
oD v )

wherein M is an appropriate organometallic part and R4 is the same as R4 as
defined in claim 1 but other than hydrogen;
and, if desired, converting compounds of formula (I) into each other following

5 art-known transformations; and further, if desired, converting the compounds of
formula (I), into a therapeutically active non-toxic acid addition salt by treatment
with an acid, or conversely, converting the acid addition salt form into the free
base by treatment with alkali; and, if desired, preparing stereochemically isomeric
forms or N-oxide forms thereof.



