WO 97/ 24350 N- ACYL- 2- SUBSTI TUTED- 4- ( BENZI Nl DAZOLYL- OR

-1 M DAZOPYRI O NYL- SUBSTI TUTED RESI DUES) - Pl PERI DI NES AS TACHYKI NI N
ANTAGONI STS. 5 Thi's invention concerns (benzim dazolyl- and

.1 mdazopyridinyl) containing 1-(1,2- di substituted piperidinyl)

“derivatives having tachykinin antagonistic activity, in mf],ga‘?shhcul ar
subst ance PW-’QQ%HI stic activity, and their preparation; | urther
relates to conposi tions conprising them as well as their use as a
medi ci ne. 10 Substance P is a naturally ocdurri ng neuropeptide of the
t achyki nin fam-MYL-ImB&THB‘EED%-(BENHMDHOkYIudOksIMiDﬁOIPMDINYhtSUB&'bHUﬁEQ:e P
and ot her t actRESKIUES)rPIBRRIDINESOAS, FACHYRININVANTAGONISTS. of bi ol ogi cal
actions, and therefore, play an essential role in various disorders (Regoli
et al., Pharnmacol ggical RevVIews 46(4), 1994, p. ool-599, ~Receprors and
Antagoni sts . .for Substance P and Rel ated_ Peptides"). The devel opnent
of tachyki nt n Zhis inysntiancencesns (bengimidezelyl-and imidazopyrdiay) centaiping de(b2s de
conpounds of wbisﬂhnﬂit@}ﬁpeﬁﬂm%ﬁbﬂﬁ@éﬁﬁvbbﬁchﬂiﬁn antagonistid a6tivily| mbol i cal | y

too labile to Cliv Jo e

(Longmor e 3. ?&W%@?f@ﬂfﬁ?uaw gt T B e
Receptors"). oomposmesmms %W%W@@hb%raﬁs medicinept | de tachykinin
antagoni sts, in particular . nonpepti de substance-P antagoni sts, which

in general 1@r eSﬁR&aﬁ\b@PiﬁﬁiMWc&uﬁh@béﬁo pepiide of ¥R tadhyRing fafily. imermree
nohbepti de. Zia}%g AR RS aé@%s@ﬁséhs?a%ﬁﬁ%ég%%msmawo?vas‘ap N ce,
EP- 0, 532, 456- A lpgbzicslweﬁonsrmmwm}?planmsendﬂsmeos wagiqus disprdpts (Begolii ne
COWPOU”dS etall, Phﬁﬁhédl GgidaPRevievay 36(8), K994; p. 551-599, "Receptors and Antagomsts '
2y car bony - eruB Sk %%w%?#ahd@w&%wﬁfb%ﬁ%m pijagonis 5" 21CC
structural 1§ r basdedth dew(th e seriesofipentidy tompounds of avhich might be anticipated that they

i m dazopyri di nxie)m&at{ohwg%mmdto% einPlopadl asphiimb@étidhIfy dctivé subsiafices di nam ne

(benz m dazol y oA fieeaks BRSRP, Frbrony S@fﬂf’%‘#ﬁ v o

anti - hi %ammmennoamncems inonpeptide:tachykininantagenists.du partiedlar n

EP- A- 232, 937, 8&Zsubstihce-P antagoriiis waﬁn@a;emﬁ\%mcﬁgho@emww 420,
WO 92/ 0608 and 93/ 14% T F esent el gg\c/)und iffer. fromthe
art conpou FES-may be Mare, FRproprigte,ss Phammpceutically active, sp

pharnacologlcal properties. - Hence, the present i nvention concerns
novel conpoundSevsralinonpeptide tachykinin antagonists are disclosed in the art. For instance,

EP-0,532,456-A, published on March 17, 1993, discloses 1-acylpiperidine compounds, |
in particular 2-arylalkyi- l-arylcarbonyl-4-pxpendma1mne derivatives, and their use as
25  substance P antagonists.

EP-0,151,824-A and EP-0,151,826-A disclose structurally related N-(benzimidazolyl-
and imidazopyridinyl)-1-(1-(carbonyl or imino)-4-piperidinyl)-4-piperidinamine
derivatives as histamine- and serotonine antagonists. Also 1-carbonyl-4-

30  (benzimidazolyl- and imidazopyridinyl) piperidine derivatives all having anti-
histaminic and anti-allergic activity are disclosed in EP-A-232,937, EP-A-282,133,
EP-A-297,661, EP-A-539,421, EP-A-539,420, WO 92/06086 and WO 93/14083.

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

Hence, the present invention concerns novel compounds of formula
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[ err] the N-oxide forns, the pharmaceutically acceptable addition
.salts and the stereochem cally isomeric forns thereof, wherein
n is 0,1 or 2; 5 m Is 1 or 2, provided that if mis 2, then n
-is 1 wb97n24350i S a coval ent bond or a bival ent radi c BRCHEPIRSST a - 0-,
-S-, -NR3-; =Q is =0 or =NR[ errp« Rl err] is Arferr],
Arferr]Cerr]al kyl or di(Ar[err])Cerr]alkyl wherein the C[err]al kyl group
IS optionally substitutea'with hydroxy, [ err]alkyl oxy, oxo
or aketalized oxo 10 SubSQIt qu,),,pf formula -O-CH2-CH err]-0O
or - O CH2- CH2- CH2- O ; R2 Rz__x.s '9_._,_Ar2C[(|§err]aI kyl, Het or
Het C[ err] al kyl ; L S arad formul a
[err] V\,he el n 1 or 2 {5' le |s a bi val ent

on ggan

radi cal of for ?H‘m‘m mthephw@bucallya&embleadd
-S(=0) -, -S(:C))Qereochumallyxsﬁ:ﬁrbrfoims\ﬁheofc}vhemm ( O) NR3-; or a trival ent

radi cal n rf20r mul a =CH-; _A=B- is a bival ent
radi cal of forrrula- or -CH:N- R3

i ndependent 1By i® hydr‘%b@hz BFoVi qeg;liﬂtaﬁm 2, thepnis I; R4 i s hydrogen,
Cerrlal kyl, C¥%rr] cysiewaleﬁibohdoﬁabﬁdleﬁahdlcﬁlofmmhao- -S-, -NR3-;

[err] ? érgg#m,Alkls Cl err] al kanedi yl ; :

Z is a bivalent_Fadi ca

R7 is phenyl: pRenyl %%sﬂ%tﬁg&yﬁ?tﬂ@l)5ﬂ4§€¥lOﬂ§WQG&%tl§"§@|¥@{Péﬂ from

hal o, C[err]al kyl or opfienally atbstitutedywit hydeoxy] C; falkylony| oxoudratketalizesicbxoi t h 1 or
2 1 ﬁgﬁ%}a $r45iula SECPGICH)-O! ORI ey

hyd | kyl
o%/ rZO)s(ﬁg[s'?ir'[ugngg sel‘%éfeé’%qlcﬁﬂkﬂh%m%frﬂ‘t‘fbﬁnfﬂl kyl ;

oxazol yl ; oxazolLy! sybgatddicdtsfdorimily 1 or 2 Clerr]al kyI substituents; 30
thiazolyl; thiazolyl substituted wigsh 1 or .2 (ferr]al kyr substituents;

pyridinyl or pyridinyl sub St ut ed lMthI or 2 CJerr]al gubstltuents

g SE Rt s

uéostltuted with 1

o : - (B)
wheremplso lor2; '
15 " emy— is a bivalent radical of formula -CH:- -CH(OH)-, -C(=0)-, -O-, -§-, -
-$(=0)-, -S(=0)5-, -NR3-, —CH;—N_R3 or -C(-O)-NR3 ; or a trivalent radical
of formula =CH-;

-A=B- is a bivalent radical of formula -CH=CH-, -N-CH or -CH=N-;
R3 independently is hydrogen or Cj.galkyl;
20 . R4 is hydrogen, C).galkyl, Ca.7cycloalkyl or a radical of formula
-Alk-R7 (c-Dor
-Alk-Z-R8 (c-2);
wherein Alk is Cy.galkanediyl;
Z is a bivalent radical of formula -O-, -S- or -NR3-;

25 R7 is phenyl; phenyl substitted with 1 or 2 substituents selected from
halo, C;.galkyl or Cy.galkyloxy; furanyl; furanyl substituted with 1 or 2
substituents selected from C).galkyl or hydroxyC,_galky!; thienyl; thienyl
substitated with 1 or 2 substituents selected from halo or C;_galkyl;

" oxazolyl; oxazolyl substituted with 1 or 2 Cj.alkyl substituents;

30 thiazolyl; thiazolyl substituted with 1 or 2 Cj_galkyl substituents;

pyridinyl or pyridiny] substituted with 1 or 2 Cy.galky! substiments;
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Rlerr] is CJerr]alkyl or (ferr]al kyl substituted with hydroxy, carboxyl or
.(err]al kyl oxycar bonyl ; Rlerr] is hydrogen, halo, hydroxy or
"l err] al kyl oxy; Rlerr] is hydrogen, Cerr]

Ar[err] Cl er WPHABI0 5 Arferr] is phenylé phenyl substit 1, 2 or

3 substituents each i ndependently sel ected from hal o,
Cerr]al kyl, haloClerr]al kyl, cyano, am nocarbonyl

Cerr]al kyloxy or hal oCR& is G péalicnt 95(9;-681!(!!1 substifuted wxshgxyﬁ@gsmqgrl@mor phenyl ;
phenyl substituted wt hcjmalﬁ 18kycarboiyIst | t uent s each

i ndependent |y sel ect % Jr %ﬁjapxﬁ hal o, nitro, am no, nono- or 10
di (C[err]al kyl)am no, %ﬁéﬁ@f‘y’qerr]al kyl oxy,
hal-oC[ err] al kyI oxy RS 1shydrogen,C1.6all&yho Cisalkyter r ] al kyl oxycar bonyl ,

am nocar bon I enyl substi with gfz(&:l:;%sm &ICL%H%Q@QP yI and
Het is a m)nocycllc éle se ?te gtggélp rro&}‘%gw
i m dazol yl , 4

- thi aéol yl, ¥ i sot hi af)ol%uﬂlkplpxydlha}dcln&yloxy. pyrimdinyl, pyrazi nyl and
pyri dazi ny or | 'hﬁﬁﬂﬁ
qui nol i nyl , quﬁ?l%xal ﬁ%ﬂpﬁﬁ!eﬂ@bﬁkﬁﬁyg r’r?'lssgl azo tg#jw%?niz%&?'aszugfmremm
benzi soxazol yl , in ependentyse %%Péﬁ%l%@v%mmw

benzof ur anylo and benziifﬂmdhyﬂa;mmﬂ]..galkyl haloC|.4alkyl Ciomtkyloxg) hatoCyndlkiploxy.cl i C
het erocycl e may opti Qgal, ag&ﬁrb&w@ _ at om
by 1 or 2 substi tuents s@e@t @errig? mono m)no- di- or 20
tri (hal o) met hyl . le%"‘dlnthe deflnltlon of Het are

preferably conngat ed 1§ memydliaﬁ&mtyamiem fmmqfwraﬂv ytazolyl, 8mid¥zolytC( =Q or
Cerr]al kyl, by a carho finitions

and her ei naf ter, hal gﬁnﬁrgy:],o&‘aﬁoyl ’PJW@’?({E‘WH.[M““““”QO' n%ﬂﬂ'eand i odo;
d err] al kyl1xdef i nes mdgm Mnﬂmﬂmmwnbmmm«ﬁ mlmm "

r?ﬂi f:al S hav: ng fromdg,,;ognﬂ qﬁﬂf,i??' @W%MI h I i
ethyl, propyl, e ropyl. a e|
Cierr]al kyl is rreant ,&hge s %% rP‘g‘?‘*é‘r hom)l ogues
t hereof having 5 to mﬂsbﬂmbmyslmd§Mnop®0dlybsxubsphl&dOpomm

2-met hyl butyl, hexyl MWIMQMW&WWC]W@QM@MW _
defines bivg| ent strai, g\t;lt g !branched chai n saturated hydrocarbon radicals .

havi ng fromi on atoms such as, for exanple, nethylene,
1, 2-et hanedi yl, 1, 3-propane- _ diyl, 1,4- butanedlyl and the like;
C[ err] al kanedi yThnmwnmd@slﬂdﬂldnﬁmqueemyafmm@nwedmﬂ\emsmfm he hi gher

honol ogues thermhmmkmq.tgqp&dlgalﬁylpwmﬁoﬁhmms such as, for 35
exanple, |,5-pentanediyl, |, 6-hexanediyl and the |ike. As used in

the Foregoi g dglLnl,tl 405, 2ng, herelal Lol endiahOChSh W bk wlffioticbiiisd 2
bromo and iodo; Cj-salkyl defines straight and branched chain saturated hydrocarbon
radicals having from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl,
batyl, 1-methylethyl, 2-methylpropyl and the like; Cj_galkyl is meant to include
Ci-4alkyl and the higher homologues thereof having 5 to 6 carbon atoms such as, for

3Q example, penty), 2-methylbutyl, hexyl, 2-methylpenty] and the like; C1_4alkanediyl
defines bivalent straight and branched chain saturated hydrocarbon radicals having
from 1 to 4 carbon atoms such as, for example, methylene, 1,2-ethanediyl, 1,3-propane-
diyl, 1,4-butanediyl, and the like; C;_galkanediyl is meant to include C;_4alkanediyl
and the higher homologues thereof having form 5 to 6 carbon atoms such as, for

35  example, 1,5-pentanediyl, 1.6-hexanediyl and the like.

As used in the foregoing definitions and hereinafter, haloCy.4alkyl is defined as mono-
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or polyhal osubstituted CJerr]alkyl, in particular C[err]al kyl substituted
wth 1 to 6 halogen atonms, nore in particular difluoro- or
trifluoronet hyl . The pharnmaceutically acceptable addition salts as
menti oned haveeewpadove are neant to 5 conprise the ther aREHERISPIBY7 acti ve
non-toxic acid addition salt forms which the conmpounds of fornmula (1)
are able to form Said salts can conveniently be obtained by treating

the base form of piljiemiasobgituetic) galkyldin particul4riG-4alkyhsubstitnia withtlao 6 haldgers uch
as, for ydrohallc acids, e.g.
hydrochl oric or U‘I“&e d‘ B%&ﬂ?r Wfo@&}%@iﬁ%@o@f nitric, phosphori c and

the |ike acids; or organi ¢ acids such as, for 10 exanple acetic,
pr opanoi c, hyqﬂbfewhmucﬂ @ceeptableyaddition salts asmeationsd hespinebove arcapeahiso
mal ei c, fungri (‘com ﬁeﬂkﬂb&tﬂi’cﬂ‘y acﬁ»éﬁmcmmnbmabrl a0t Toins vﬂhaﬂﬂesul fonic,

AL ol B colrpb ] bl o P Saffi 0o SRy bé Soained by
phar maceut i cal Itgcahmbpbablfmmfdhq mpoundswéfWUMBMltbrmgammdmmasar e
al so mear}g, éx&nﬁ&,”ﬁb&g%ﬁch&ﬂs SRR aeRRIrdHal@Adids, &8 [Hydfochieh dfo-Dase,

SRCTAEN = Aot i i G RCE
obt ai ned by0t r exeinplg, dcktic, pmpplmmdlydmtymcrrhbuc pymvacmnahc maabepic, succinicaci d| c

hydrogen at oms b, ﬁﬁﬂﬁ@%ﬂl@t&‘tﬂfc ﬁlccmétﬂ ::i}f for
exanple, the a nlumslts kal 1 (?earth al,kllne ta »
e g the Iithi [Tﬁn?ﬁ°m°»P‘°“§B?§P'&?H‘°-ﬁ8?1§!§‘§ri?ﬁfy’ﬁa@ﬁ'@§‘PEﬂh° s PRI RADE Bk, ¢ e
| i ke, . salts wi tagidsr gani-.c bases, -..: t‘he benzat hi ne, _
N- et hyl - D- gl ucam ne, hydrabam ne sal ts and salts with am no aci ds

h , f I i d
such as, 145 e%med 3 [pmm ﬂsél@%slnbﬁtfonedﬂéema&q éﬁra&ﬁ y sal

salt fornms can ase or

nt .wth an oprlate .
acid into the fRIBQCPEPHTe the) é‘é‘“?ﬁ’r"ﬁ\“ "°"°“"t?ﬂ8 %T mealpf a5 -
used herei nabowmnddﬂltmnmﬂtfms“&ﬁohﬂnmomdsnhfommmmmahlemmdes of

formia (1) as s\ﬁﬁééan%m{;hat iyt Hﬁ%m?g é&ﬁh&uh@séf?&muh%f&nﬁﬁhﬂg’ﬂ es

30 are for exa ollat es and

|_sol_at_| on and . fSI9GHY W{w prganie lggrggrpﬁg@e{ syich as, for
phar maceut i20a| Iqxample. the amnmmam}th Itiee alkeallitand edtthl alkaline metabsalts,ecg. thedﬂ’nhtp,

accept abl e. Ol odihinh ulghest falcium salts JORKEREL LG Shibbril vabigse sal ts

are therefore er eochem cal J SONEric

forms" as used %l%%ﬂ%?%%@?‘i“ﬁ’é@'@m“ﬁtgm amine Sajtsand saltg with,aming 55
wel | as conf or nezids suchl asf for example, algirtiies lysinepmdaheltikeof fornula (1) may
possess. Unl ess otherw se nmentioned or indicated, the chem cal designation

of 25  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 n_S_ed hereinabove also comprises the solvates which the
compounds of formula (T) as well as the salts thereof, are able to form. Such solvates
30  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

therapeutically and those salts are therefore preferred.
35

The term “stereochemically isomeric forms™ as used hereinbefore defines all the
possible isomeric as well as conformational forms which the compounds of formula (I)
may possess. Unless otherwise mentioned or indicated, the chemical designation of
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conpounds denotes the m xture, nore in particular the racem c m xture, of
;al'l possible stereochem cally and conformationally isomeric forms,

'said m xtures contajni ng all di astereoners, enantio

conformers oWOIFHMPhsi ¢ nol ecul ar structurg I\/bre %&&&qgr
stereogeni c centers may have the R- or S-¢Onfiguration; substltuents on 5
bi val ent cyclic saturated radicals may have either the cis- or

trans- conf i gur sfompaunds denotes shpIRjagire, Taoreinparticala theyacermieiminprs, ofal) passible t he
E- ?r Z-c ?Rf I gLutaadcnamcﬂwanaha:fomauonﬂgrmumwmsysaﬁwmimﬁ@wm
centers, er

accor dance W t h&%n%%mg%&ﬁgﬁgrgﬁ(gét s ru °&g€@§e’?ﬁa&cﬁf’le§f}%@s{ﬁ&§g k&%

Sel ecti on Manuain paxticylar, sterogeniti oenters, mavchave the R- oChrapnfiguration; substituents on

ster eoch]em Al | bivaléht cydiie @ifirated rddicalEm&) have Bittie the @0 85 tréds-dofifi ndl (1) ?ﬁt h
in pure form or I wi thin
t he scope of th>ed%$§e“sent ;@@%ﬁ?h&cﬂsmﬁh@e@@tﬁewgﬁﬁ coogoun'g@gof formul a
(1) may al so ex¢empoimdstbaving tweesiereogsnic certers, the Slative stcreodesmptm R&labdStgle not
explicitly indiggj gfhckdrdind® with HeSCHeRTiCRY ABstAER raifd @hemital Subs@nd ed 15

wi thin the scopg, of t n nt | I n nc conpoun o
Formia (1) Sewsyp b SERL yoadeion, VoricCnapies o At wEEersigaly o i o
(1) wherei nl® lsemenc fonnsat(tlm@)onmbhndmyfmuhtﬂ)bnﬂminpum foroy oropiptnaditeyeof

tautomeric for%mmm:oﬂa%m%&wquww pvtndsn.0f formula (1)
are neant to conprise those 20 conmpounds of formula (1) wherein one or

several nitrogep ato are o ed (o .the . So-called N oxide,

particularly th %‘E"’Muﬂdﬁ g‘?"ﬂ‘“ Ay alsgexispin "Pﬂ%mb‘f’m‘a%"ﬂeg“ch
n| trogens are Nomms althwegh not explxcnly\tﬁrhemthn thcsabdvdiarmlaan’eumendetllmbi iacloded
"conpounds pf fotﬁmltlﬁes ofufe tm @La dm d§ fnﬁhﬁr @i de

forms, their pha x :
st er eocheni cal | I and compoynds 8 "E¥mpdiinds are
t hose -,..._corrpounds-(E(#Oi-NHmiaae(nbt)mvﬁea'rcaunspbndmgmutomenc fomldl cal of formula (A

and Het is a nonocyclic heterocycl e selected..from pyrrol yI 30 pyrazol yl,

: ge?ﬁlzglz)cl): g#f ur?ﬂyﬁmﬁm gl ny (hQ ‘ u\bgf‘r)\f i e%gam ny and pyr.l dlazl nyI c')_r,._. a
bi cychic het®r ofqrpou éé?f pr in one rdﬁﬁ pitzogen atpms, gre ’
benzoxazol yl , bsmaa]lsd)wamﬂeymmdnlmlyohdseﬂzmq& wheseinzone @r more of thdpipaazﬂefl

benzof ur anyl anghBed Wked €aCh nonocycl ic and bicyclic heterocycle may
optionally be subsTitut ed on a carbon atom by 1 or 2 substituents sel ect ed
from hal o, err]al kyl - _or-tri(hal o) met hyl

Anot her i nporta»g%"ﬁﬁffe ﬁ%dﬂﬂ?"ﬁr%""!ﬂ?ﬁ%@"é li8S isgneanbiomaos (1)

wherein L i25a include theirdtoxidd fonds, theirphhrmatddlicallychctiprablesaddition salty fildi their
heterocycle sel geleGheff Ty R¥ER #bkms.

An important group of compounds are those compounds of formula (I) wherein L isa
radical of formula (A) and Het is a monocyclic heterocycle selected from pyrrolyl,

30  pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl; or a bicyclic heterocycle selected from
quinolinyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benziso-
thiazolyl, benzofuranyl and benzothienyl; each monocyclic and bicyclic heterocycle may
optionally be substituted on a carbon atom by 1 or 2 substituents selected from halo,

35  Ci.salkyl or mono-, di- or trithalo)methyl.

Ancther ixhportant group of compounds are those compounds of formula (I) wherein L is a
radical of formula (B) and Het is a monocyclic heterocycle selected from pyrrolyl,
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pyrazolyl, imdazolyl, furanyl, thienyl, oxazolyl, isoxazlyl, thiazolyl,
Jdsot hiazol yl, pyridinyl, pyrimdinyl, pyrazinyl and pyridazinyl; or a
‘bicyclic heterocycle selected from qui nol i nyl, benzi m dazol yl,
benzoxazol ywo d3ees0 soxazol yl , benzot hi azol yl, benzi PCAMEPHSBTT |,

" benzofuranyl and beuzot hi enyl; each nonoc$clic and bicyclic heterocycle 5
may optionally be substituted on a carbon atomby 1 or 2 substituents
sel ect ed fr om pysdzolyl, imidazoly([fenany]hienyl, axazalylnisoxazadyl; thiazolyls is¢thiazadylret hyl .

A f t gﬁ.ﬁﬁl f
for ImrJISa ?Ir yoP ﬁ;w rel.n hi %‘ !m)r eﬁ’g@%g:%%ﬁtﬁgdkm xazo cﬁér?%é?g?{g&appl y:
10 a) R[err] W oenzo ) R2 is

phenyl (err] almmmmdwmmwdﬂmiﬁ, e@hﬁhb@lﬂx&axﬂlﬂﬁ@bﬁdmy

| soxazol yl ; i ! hgp@!
substituted th aaﬁ% t | ona+.ﬁ’c"wg‘&{“'"I gypé”f %’3 %;!/Ir azl ny+xal°'
optional ly subst4 Fﬁ'}/@‘f)m%%zot hi azol yI optionally
substituted indolyl; optlonally substituted pyrronI thienyl; furanyl; 15

ht al | ; h -
' ndependent | y 52?9‘5"“@'2’? Wﬂ?mﬁ'ﬂﬁ‘ﬁg el of o SnpPu BT R, 2 oxy
and RS pr THPRR Of the; ?ﬂ%ﬁl!‘eéﬁp%ﬁnsaﬁﬂ}'éct ed from methyl and -
trifl uoronﬂl hyd) RénsArl orArK}l.aalluykot or 2; or d mis 1 or 2; or 20

e Qis =0 . A

s)econd group o |nt e? %1Cr1|.5ﬂ§)(')l %ﬁ%géﬁcﬁgﬁsgsi@? oﬁlt"ﬁ%se conp ounéamyfl

f(g}r rru|aA é 1) ovmg&wswwﬂpynm:, m@ﬂlymnm;dﬁh mnptﬁyny S(=0) - pr
- -A=B- i s - Ckhifstitw ituted BeREdf, i is a -

radi cal of forrrul {yxallﬁ] V%{eﬁ n%ﬁ[er% ::[3 FF%%‘* %‘ﬁté‘é’\lﬁ ed with

hal o or C[err]al R8 ‘fbé n a\ iV 6 V@%‘S‘P 'th N

d err]al kylS oxanaphjalenyliphemyd] phonyd sulstifuted; with li2ton 3 Substitiemisieadhy | al ky| |

substltuents fuﬁ:ﬁi&y&ndanﬂyselecﬁﬂffoﬁfﬁhhq,hibbqﬁmélﬂle;dlkm,ﬁi..gﬂkﬂbﬂﬂid(yl or =
o 1 1 11 2% KSR e b g P oty O 2) W17 11
is 30 hydrog@nnlahal'h@fls hydrogen or Ar[err]Clerr]alkyl. o
speci al i nterea)t rﬂ{strle&e conpounds of fornula (I) wherein Rlerr] is

Ar[err]C[eid]a ngo i s ‘phenyl substituted with 2 substituents:
sel ected f rom P% rifluoromethyl, Xis a coval ent .bond and =Q
is =O 35 Xxsacovalentbond -S-, -NH-or-O- :

~ A second group of interesting compounds consists of those compounds of formula (I)
wherein ==y— is -NR3-, -CHp-, -CH(OH)-, -S-, -8(=0)- or -O-; -A=B- is -CH=CH-
25  or-N=CH-; R*is C alkyl; or R is a radical of formula (c-1) wherein R7 is pheny
substituted with halo or C, ;alkoxy; thienyl; thiazolyl optionally substituted with
C1.6alkyl; oxazolyl optionally substituted with 1 or 2 C;_galkyl substituents; furanyl
optionally substituted with Cj.galkyl or hydroxyC, ,alkyl; or R is a radical of formula
(c-2) wherein Z is a bivalent radical of formula -O-, and R8 is Cy.galkyl; R is
30  hydrogen: and RS is hydrogen or ArlC).gatkyl.

Of special interest are those compounds of formula (I) wherein R1 is ArlCy_galkyl, R2

is phenyl substituted with 2 substituents selected from methyl or trifluoromethyl, X is a

‘covalent bond and =Q is =O.
35

Further of special interest are those compounds of formula (I} wherein L is a radical of
formula (A) and pis O or 1.



Further of special interest are those conpounds of formula (I) wherein L is
:a radical of formula (A) and pis 0 or 1. WO 97/ 24350

PCT/ EP96/ 05877 -7-

Also of special interest are those conpounds of fornmula (1) wherein L is a
‘radi cal of formula (B), nis 1 or 2, and mis | or 2, pbF, | that if
mis 2, ther¥Qo72a8% A particular group of conpounds consists of

t hose corrpounds of formula (1) wherein 5 “"Rlerr] is phenyl nethyl; R2 S
phenyl substituted with 2 substituents sel ected from nethyl

trifluoronet hyl Alspof spegipldnterestiars those cogpaynds of fogmula (B whereg) L i asagical of

Anot her parti cufofitiulg By isaf or@aninislk o) provided tint ifton s then ApolINds  of

formula (1) vvherern[err] |s-NH- or -0-; -A=B- is -CH=CH or
-N=CH; R4 is a

substituted wi t%i’%%orﬁl Ry PR y | tue\e?&;ﬂ(ﬁh’qng qgrfk%?r tuted
with Clerr] & kle’éPhWHﬁ@ Z:: teﬂemmsu@mmk methiul a
(c-2) wherein ZoﬂtﬁﬂtﬁbrhhbthjlemtmhﬁdtKﬁkaeévaleﬁtliﬂilldﬁandQstadm R8 is
Cerr]alkyl; RS is hydr ogen; and R6 is hydrogen. Preferred
conpounds are t re

phenyl net hyl ; HS&&’W&%4f°§813§¥4$°§'5§‘s¥/§?%°%%§?ﬁﬁémlw ected
from nethyl or wharsip /&Yomels °h'°' -A=B- =CH- oryNeGHz Rédyaradical ofond: and

=Qis =0 [Hr r]fonﬁulawﬁ)wheﬁﬂﬁw isa:xnﬁlﬂ@hbsnmtedwxm 1 mMﬁkﬂkylEébshﬁleﬂtsr adi cal

aubst 1 { u Zd(ﬁrwor%ﬂ“ ﬁ‘q‘f’—g%?‘s‘%“Sﬁr’?@?*@ ‘*yf“%‘ °¥'u‘rf§%"“ SO
met hyl - or 20 radicalof, om%q&rar@ %‘6%#115)'(5 B¥) wherein

Ak is et hanedrwdmggn.rﬁdqlﬁ,shydmgbhval ent radical of formula -O, and R err]
Is ethyl; R[err] I S hydrogen; and R6 i s hydrogen. Most preferred are

_1 [2%) 3- 5: ]S<(51 u%ﬁgewg%b%%4 !4“%? et h&)iéetqe\éq%gi y%meraldlazol

1-[3, 5-bi s(tri fR%ns madﬂ;hlsqmwdzat}ﬂqmhsthqnm[spw&ommlosmameﬂw.nnt hyl ]

& 1H i bF]anf’ﬂ-éjﬁZJQisla%o%‘&llrﬂBbﬁu%hnd- =Qis =0; ==y— is -NH-; -A=B- is -CH=CH- or
r| inyl]-2; e e ‘

1- F ’E bi s( %/r i f]%%'%ﬂgngty ‘gé&gtﬁ%““fﬂf g\ T’T’é"{’ ik ismeshylenc; ﬂ'rdaﬁ'?))f ?"%?M ni daz
o[ 4, 5 b] substmxted thh 1 or2methyl substituents, furanyl subsntuted with methylor
pyri di n-2- Wf i4l(ER) Wi ﬁrs'eﬁraaéa ﬁ
1, En?’dg | S(t " f{nvglemmlica)(ol) a-0-, an [eioﬁy{ Sl 1sni$ gen; anleﬁa hyI ] 3H
[ 4, 5- b)pyrr di n-2-yl]am no] - 1- pyrrol i di nyl]-2-(pheny) et hyl ) pi peri di ne;
1- (3, 5-bi s(trif Mestprefetréddry benzoyl | 4-[ 4-[[ 1-[ (5- et hyl - 2-furanyl ) net hyl ] - 1H
- b lyis@eri
1-[3, 5-bi E?ZI lmf|ql ggggt:{‘] ;E ﬂ 2 |;i %‘w‘; quwkﬁ‘?x{}g{ﬁ&)wrﬁ‘enzr & dazol - 2-
yl]- 35 a
é [3,5-bis(tri f Ilt[hﬁ{hlwnﬂybrbheﬂlgbl;dn}zeﬂ]-@-[[&ﬂe[[ﬂ-(Ia-muhﬁyﬂ-emdyﬁmeﬁxyl] Siiet hyl ] - | H-

enz-

benzimidazol-2-yl}amino)-1-piperidinyl}-2-(phenylmethyl)piperidine;
1-{3,5-bis(trifluoromethyl)benzoyl}-4-[4-[[3-(5-methyl-2-furanyl)-3H-imidazo[4,5-b]-
pyridin-2-ylJamino}- 1-piperidinyl]-2-(phenylmethyl)piperidine;

30 1-[3,5-bis(trifluoromethyl)benzoyl]-4-[3-[[3-[(5-methyl-2-furanyl)methyl]-3 H-imidazo-
[4,5-b)pyridin-2-yl}Jamino}-1-pyrrolidinyl}-2-(phenylmethyl)piperidine;
1-{3,5-bis(triflucromethyl)benzoyl}-4-[4-[[ 1-[(S-methyl-2-furanyl)methyl}-1H-
benzimidazol-2-yl}amino}- 1-piperidinyI]piperidine;
1-[3,5-bis(trifluoromethyl)benzoyl}-4-[[ 1-(2-ethoxyethyl)-1 H-benzimidazol-2-yi]-

35  amino]-2-(phenylmethyl)piperidine;
1-[3,5-bis(trifluoromethyl)benzoyl}-4-[[1-[(2-methyl-4-oxazolyl)methyl}-1 H-benz-
imidazol-2-yljamino]-2-(phenylmethyl)piperidine;
1-[3,5-bis(trifluoromethyl)benzoyl}-4-[[ 1-[(5-methyl-2-furanyl)methyl]-1H-benz



I m dazol - 2-yl ] am no] - 2- (phenyl net hyl ) pi peri di ne;
:1-[3,5-bis(trifluoronethyl)benzoyl]-4-[[]-[(5-methyl-2-furanyl)nethyl]-1HDb
enz . WD 97/ 24350

PCT/ EP96/ 05877 - 8-

I m dazol - 2-yl ] ami nol - 2- (phenyl met hyl ) pi peri di ne; the stereoi someric formns
and the womasdiceutical |y acceptabl e acid addition salRCI/ERASET .

The conpounds of formula (1) can general |'$ be prepared by reacting an
internediate of 5 formula (11) wherein Werr] is an appropriate |eaving
group such as, imidazob3-yHpino]-2-(phenylmetliyhpiperiding; the stentoisometic fayms aud ther a

sul f onyl oxy | efnmmaﬁanpwepaueaaammai (OB or

benzenesul fonyl oxy, with”an Internediate of forrrul a (Il1). The reaction can

be perforged in are t|o nert so v as, for exanple,

chl ori nat ed hyﬂﬁ%@gfpﬂﬁﬁ‘ﬂs of “Edf) T"’ﬁ b ‘%Peé‘

et hanol, orS a foandaéll)whgemﬁétisy.h wmmmmpmms foréxamplé,he presence
of a swtableﬂggfe :
hydrogen carbon nsyii{o § %rfl{%mSWHEJgﬁn?ﬁQ %ﬁﬁggfd&ﬁ ﬁrlﬂ%gnetnﬁaggér'lg@ey B the
reaction. F M Qrau @Rper at ure
rangi ng bet meepeﬂmadmama&wﬂtmmmmrbfbmpleﬁpmbﬂnw@ymocubb@rr] 15

formia (1) & Bd""’”‘mﬂﬁf“gﬁ‘h‘“_@ biobtcf g, Biich 30 KiiBHE e g, RER{ITEdch R fotont
deri vati vel0 t handip mn@bofaggpablebasesug f@"“ﬂﬂh ipmecgrbonate, sodiumt oi c
anhydri de, t hunydrogemcagommé\ﬂﬂaﬁnef Sfmgaxwlehhanceme rb 6f @ feallions Oxygen,

sai d corrpounds and t he
foll owi ng pr epg{r?g | ons he reag%l?on pr% m%ra%gmglbg eé‘b#o?’om t he '
reaction medi ufempeERtre andrefl WSIERPGTAI t her pur| f i ed according to '

nmet hodol ogi es general |y known igtt he art. such as, for exanple,
extraction, crystallizati on d ri turatl " argsechr omat ography. 25

The conpounds of formul a el nHJz[ adi _cal of | forgﬂl a (A, said .
conpounds bei ng ref red to (@Han be prepared by reductively
N-al kyl ati ng an internedi ate S | a (V) with an internedi ate of
formul a (IV) Sai d reductlvem)N-aI kyI atlgm, may be performed in a

reaction-i ol vent su or_exa di chl or

et hanol , t ﬁ\i H’S&C “E'Hé n‘??l?ﬁ'ihﬂ Wé“ﬁ'Pgig"ﬁ 8@'38?‘“‘&(%@(:. n
agent’ such as Mnﬂlsﬂmbeuphcmxﬁmnddpnvgvemmcfmﬁmofwdr| de,
sodi um cyanoboggm‘gjg 'aﬂﬁ‘y«ﬁfdes e. ismofc%l%ﬁﬁ@%ﬁﬁs'?&hﬂ@’&fn%ﬁnds'o‘?f&ﬁ%ﬁ(ﬁ

| borohydride is lﬁserecem is gxyrggre gml ngmpo%ngst bemg repreglentes by formula (I-1).

20  Inthis and the following préparations. 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, eXtmctiqn. crystallization, trituration
and chromatography. '

25  The compounds of formula (I) wherein L is a radical of formula (A), said compounds
being referred to as (J-A), can be prepared by reductively N-alkylating an intermediate
of formula (V) with an intermediate of formula (IV). Said reductive N-alkylation may
be performed in a reaction-inert solvent such as, for example, dichloromethane,
cthanol, toluene or a mixture thereof, and in the presence of a reducing agent such as,

30 for example, a borohydride, e.g. sodium borohydride, sodium cyanoborohydride or
triacetoxy borohydride. In case a borohydride is used as a reducing agent, it may be
convenient to usc a catalyst such as, for example, titanium(IV) isopropylate as
described in J. Org. Chem, 1990, 55, 2552-2554. Using said catalyst may also result in
an improved cis/trans ratio in favour of the trans isomer. It may also be convenient to



convenient to use a catal yst such as, for exanple, titaniunmlV)

i sopropyl ate as described in J. Og. Chem 1990, 55, 2552-2554.
Using said catalyst nay also result in an inproved cis/trans ratio
Jdn favour of the trans isoner. It may al so be convenient to

97/ 24350 6/ 05877
-9- us‘goﬁ/a‘?gben as a reducing agentq_ i n conbi nation \}’ﬂ a suitable
catal yst such as, for exarrpl e, pall ad9 | um on- charcoal or

pl ati num on- char coal . In ca e, dro en | S. use u a ent it
may be advant adt E “"?k?’i"i‘fébl?@ﬁg!’ " mixture
such as, for exmmlayaw&mnﬂhmmbrjdaﬁxmm—otechatooabrldemhydlpgmemdm*ae 5

undesi red furt iRy W hd? t?[,{,g aﬁaﬁé

reactants and l?ﬁ{gcﬁ!q geall gﬁ_tlon 8?? uct bﬂdi&%&aﬁoa eﬂgg\iea*h%ggﬂous to
add an approprlr"a‘i"g"‘csg?‘ai"y Yrginium sert-pio ordet topreventthe "

t hi ophene ob qmdnsiredmﬁnhcﬂluﬂmgcnaﬁbnofcengmimtuonﬂgmuptinyhereactmmaheed

Egﬂ)]erat_ures a_?_ﬂig COj ounds%?grm%?gﬁmﬁer ein fﬁ%ﬁtgﬁsm*to

formula (B) andhqn » €.8., thigphene of gy H’&Hﬁlss%‘iﬁﬂ’dr@%'@gﬁnt ed by
formul a (I-B-1 elevataditelmperaturssand/dr pressure may enbaice theahty ohtha kdagtio. i Ng an

i nt ermedi ate of formJIa M) W|th anlntermadlaeof formula (1V).

Sai d reductive N-al kyl atfon may be perfné)rrred | a S|mlar way to the
reductive N-al kyl ati or? pr re desc er [err]

Al ternatively, conﬁatxumisNof f | - B -m(;’ pared by
reacting an i nterme nOf for nt ef nedi at e of
~formula (VI11) wherein is an approprlate Ieawng gfoup such as, for.

exanpl e, a hal ogen, e.g.*Chloro, in the prég)ence

{CHy)y
R’-x—g—n)-cw I;g’ (I-A)
ey, \(ca,),,

10  The compounds of formula (I) wherein L is a radical of formula (B) and =emy— is
-NR3., said compounds being represented by formula (I-B-1), can be prepared by
reductively N-alkylating an intermediate of formula (VI) with an intermediate of
formula (IV). Said reductive N-alkylation may be performed in a similar way to the
reductive N-alkylation procedure described hereinabove. '

R R n‘
1 reductive .
9 o R NS Nallgation cion ey
R -x-c-N\- o+ M | Jx —¢ )—H e
©h BN N\, ®
15 av v A1)

Altematively, compounds of formula (I-B-1) may also be prepared by reacting an
intermediate of formula (VII) with an intermediate of formula (VIII) wherein W2 is an
appropriate leaving group such as, for example, a halogen, e.g. chioro, in the presence
of a suitable catalyst such as, for example, copper. The reaction may be performed in a

20  reaction-inert solvent such as, for example, N,N-dimethylformamide. However, it is
convenient to perform said reaction without solvent at a temperature just above the
melting point of the reagents. Stirring enhances the rate of the reaction.



of a suitable catalyst such as, for exanple, copper. The reaction may be
perforned in a 20 reaction-inert solvent such as, for exanple,

N, N-di et hyl f or mam de. However, it is convenient to performsaid
reactlon wi t hout solvent at a tenperature just above the mel ting point
of the reagents. Stirring enhances the rate of the reaction. WO
97/ 24350 WO 97124350 PRETEPISOSIS 77
-10- [err] The conpounds of f 0nul a (I') wherein L is a radica
of formula (B) and [err] is -S sald conpounds bei ng represented by
formula (1-B-2), can be prEpared by react it g an I nternmedi ate of formula
(I'X) wherein WB is a sui b aving gro as, for 5 exanpl e, a
sul f onyl oxy | eavi ng gtqu @hanw fo yldk¥ oL_hanze%gﬁﬂlfonyloxy,
with an internedi ate of for n(X) Sai d'y- on may be perfornmed using a
simlar reaction procedure as for the preparation of conpounds of
formula (1) form I nter méPates (11) andVidIil). [err] 10 The

conmpounds of f rmJIa L is,a radical of formula (B) and err]
is -0- H‘mﬁ‘)ﬁ g‘gﬂs wibgzeinds is radical of fosmnla|(B) and. B—"&)— issfr be
prepar eg_ by r&aﬁiﬂmpamdsbemgmpiﬁﬁmya’bmuﬁafmnn‘diﬁbd o
i nternmedi ate or a
reaction-i nerﬁ lgﬁﬁ%ﬂfﬂ% &s%'%@dm‘r’k@xﬁ%@ “WN—%Y’%

and in the3pr example, myulfonylory mnumegumnthmulfwlowmmmmmnmmy.

hydride. Stirriiganlintermédisle bERORAIA [X). Said teaction iy be pert @R udhg'h GmiRY
enhance the r%ﬂ%p;oggd e&%rtﬂgpreparanonofcompoundsoffomula(l)fonn

intermediates (TI) and (III). . _
LR -'f‘ R! Il!‘
Q (CHa) A, Q CHa)e Ay
_Rz-x-g—ntmzrw’ + M:I}Rs —i nz-x-P:—r\>:(w>.—.s—(: I}_Rs
(IX) x)

@-8-2)

10  The compounds of formula (I) wherein L isa radxcal of formula (B) and ==y— is -O-
', said compounds being represented by formula (I-B-3), can be prepared by reacting an
intermediate of formula (XI) with an mtennedxate of formula (VII).The reaction may
be performed in a reaction-inext solvent such as, for example, N,N-dimethylformamide
and in the presence of a suitable base such as, for example sodium hydride. Stirring
15  and temperatures up to reflux temperature may enhance the rate of the reaction.

35- R! l‘t‘

3 *p i i . Ang

R¥*-%-C~N o w Lp§ ————p RE—X-C—N >-—0—< =Lps

(cu?; " I/ ) \-(crl». I/ "
am (-B3)

The compounds of formula (I) may be converted into each other following art-known
transformations. For instance, compounds of formula (I-B-1) wherein R3 is hydrogen
may be converted into their corresponding N-alky] derivatives using a suitable

20  alkylating agent such as, for example, an alkyliodide, e.g. methyl iodide, in the
presence of a suitable base such as, for example, sodium hydside.

Also, compounds of formula (I-B-2) may be converted to their corresponding
sulfoxides using a snitable oxidizing agent such as, for example, 3-chlorobenzene-

25  carboperoxoic acid.



[err] The conpounds of fornula (1) may be converted into each ot her
follow ng art-known transformati ons. For instance, conpounds of
formula (1-B-1) wherein R3 is hydrogen may be converted into their
corresponding N-al kyl derivatives using a suitable 20 » aIkyIating agent
such as, for | e, an al kyliodide, e.g. nethyl iodide,

presence of ggéﬁggﬁﬁle base such as, for qéanple, sodlunlhyngde

Al so, conpounds of formula (1-B-2) may be converted to their correspondi ng
sul f oxi des using a suitable oxidizing agent such as, for exanple,

3-chl orobenzene- 25 car boper oxoi ¢ aci d. WO 97/ 24350

PCT/ EP96/ 05877 The compounds of formula (I) may be converted into each other followirg drt-known The
compounds of 1 qaibAinations. "Th O 8 fofifhulk () bOLGH bW ng

Rxafﬂ@;'
art - known tran tlpni e cq s of Tornu y aI SO be
converted to t [fQrrespon E&rﬁ orms ‘?“GWFE“F‘BFF

procedur es Bor niteoperinto ngNa:xtdetfom es:idB-oxﬂaﬁdmgmuon maygeﬁmll)drbaxmﬁed bﬁ:r m
Sai d N-oxi dati ng the
lé&@ﬁ#hﬁ@: F%ﬁ‘éh%ﬁ?ﬂn o a @{ b fate organior ftgdnid’

startlng mat er i or nu rop I‘I e organr.c or I rganlc
per oxi de. Appr di§Fa eApmepwersp@F psfoxides @Mﬁ#ﬁ- for exqrgple. dydregenperoridn, ogen
per oxi ge, t alktalihdtal opeath alkalifemeial perdsidds)eg. 36diam perKkids) pbessiu@. 9. sodi um
per oxi de, pota es _hay
conpri se per oxiﬁgdé.fﬂasaveu@%%%ﬂﬁr%%%g%%ﬁ%&%%‘%kiﬁ%%%% Boic acid
or hal o subiti texemple henzenreashoperoneic 85id orhale substituted benzepgcarboperoxoic acid,

3-chl orobenzeneﬁ%hﬁmecaﬂﬁp&oxmm&%fdxaﬂmmmﬂ&. Bergxodd@iceBCet i C

Y,

acid,  alk ek 3% .yl SHRRREOES g, SRR 1 1 e

sol vents are,
| i ke, hydrocar m, loyegalkmlsw&éthaneltm&whke. hydrasarjonspe. suphnm ketones,
hal ogenat ed hyd:r QbubkbRe, hilogbnatéd R{drocaAtons, 't3) BichRRyinefant, AhE Mifthres oduch S

sol vent s. oéﬁFstartlng materi al s and some of the internediates are
known conpounds 5 are comercially available or may be prepared
according to conventional reaction procedures generally known in the
art. For exam|®emm&@§smepbmmmdnma@ Gnowneampaunds and greq
radi cal of f or raghineréhll 3:?@:9 i@oﬁ&&n&ﬁh&ﬂ&:&repared

as -descri bed in EP- . 14 0 5 421 A
and P 0 e%%swmﬁm Gf'ocmﬂmv e pEborgpR fipr i

(111) wher &b | whagein Liis:a ragical qffforwmﬂmimanq B}empmatgssoffonqmm)my@emr]

sai d intermedi adseschBbd i EPCOSTEIFAL L OWOY2I0E086! Wobb/1hod3, EP-0, 9942004 and :
prepared by fi rél;-o,rﬁ %q_gg an internediate of formula (XII) wherein Plerr]
Is a suitable % cting group such as for exanple, phenylnethyl or a
([ err]al kyl oxycarbonyl group, wth an internediate of fornmula (VII I)
usi ng the sane Ingagichlen ineroiedidtes of fosmile (IID) wherein L is a radical of formula (B) and

25  mmy— is -NR3-, said intermediates being represented by formula (III-B-1), may be
prepared by first reacting an intermediate of formula (XII) wherein P! is a suitable
protecting group such as for example, phenylmethyl or a C_galkyloxycarbonyl group,
with an intermediate of formula (VIII) using the same reaction procedure as for the
preparation of compounds of formula (I-a) from intermediates (VII) and (VIII); and

30 subsequently deprotecting the thus formed intermediate using art-known deprotection

techniques.
Rl R‘ R‘
|
(CHy), 1) substitution (CHln Ne_-As
P!.-\>: )——NHR3 + (VD) e HN)— )-— - I/iks
{CHy), 2) deprotection \.chy, B N

an (1-B-1)



preparation of conpounds of formula (l1-a). frominternediates (VIl) and
{Vl); and 30 subsequently deprotecting the thus forned internedi ate using

art-known deprotection t echni ques. [err] WO 97/ 24350
PCT/ EP96/ 05877 -12-

Alternatively, internmediates of formula (I111-B-1) may also be ared by
reductivel y WO9248805| ky| ating an internmediate of fornula ( %‘f”ﬁ'
intermediate of formula (XlI11) wherer®@-Plerr] is aswtable protectlng
group such as for exanple, phenylnethyl or a d err]al kyl oxycar bonyl

group, using thélapativelycimtcrmediates of femumla(IBB-1)omay dso tp:rmgardtbyaadtﬁuvelpf

conpounds of f o fbhﬁﬁ (it y,)magﬁ[,
subsequent |y mﬂgﬁt‘ﬁ%ﬁ%ﬂu@ﬁyt lgygtr)%gﬁmrﬂ‘er aéf\{ u5| n t known
deprotection te W‘ﬂ ésas“‘mqgm g Broup such A3 a (11)
wherein L is a (eacnlbmys#rbmimmtlem;mmﬁonmoedmasformemmmn

et 10 r S’ZC?&* %ﬁ:ﬁi‘*’ﬁ?a&% ‘2?"’?‘3#‘?13‘& ;3‘%@. 7l 90 sbclipatly 2

suitabl e protec qp “BFS a

( err]al kyl oxycarbonyl grogp, with an I ntermedi ate of formula (VII1)
using the same reaction pro e as for t he d? "&tion of conpounds
of formula (I-B-3) from kln rme )Mend Qﬂ!dﬁ“bsequent |y
deprotecting the thus fo 4&1_ er medl ate uSi Rypdeprotkectifgnown depr ot ect i on

t echni ques. [err] nt errredl ates of formula (1V) nay be pr epar ed
by condensing an internedi at exm formula (I1) with an internedi ate of

formula (XV) in an anal ogous way as described in
' Intermediates of formula (III) wherein L is a radical of formula (B) and s=y— is -O-,

said intermediates being represented by formula (III-B-3), may be prepared by first
10  reacting an intermediate of formula (XIV) wherein P! is a suitable protecting group
such as for example, phenylmethyl or a Cy_galkyloxycarbonyl group, with an
intermediate of formula (VIII) using the same reaction procedure as for the preparation
~of compounds of formula (I-B-3) from intermediates (XI) and (VII); and subsequently
deprotecting the thus formed intermediate using art-known deprotection techmques

R! ' L . Rl
o (Clghy. .t 1)substimtion
" plap oH  + (VI ————— o-—< Ros
\_(CH?)n—- 2) deprotecnon | \-(CH e L R
15 . X1v) o (1I-B-3)

Intermediates of formula (TV) may be prepared by condensing an intermediate of
formula (II) with an intermediate of formula (XV) in an analogous way as described in

EP‘00532|456'A.
Rl
(CH)py base
(§))] + HN o] ——ec aw)
\_(CHY,
(XV)

20  Ways to prepare intermediates of formula (XV) are also described in EP-0,532,456-A.
However, intermediates of formula (XV) wherein R! is optionally substituted
ArtCy_galkyl or di(Ar?)C;.¢alkyl, said R! being represented by -CH(R12), and said
intermediates being represented by formula (XV-a), may also be prepared as depicted
in scheme 1.



EP- 0, 532, 456- A [err] 20 Ways to prepare internedi ates of formula
(XV) are also described in EP-0532, 456- A However, internedi ates of
formula (XV) wherein Rerr] is optionally substituted

Arferr]Cerr]al kyl or di(Ar[err])C[err]alkyl, said R err] being represented

by -CH(R[err‘& 2 and said I nt er medi at es be| ng represenf mul a
(XV-a), my prepared as depicted 13 i n schenme 1. .
97/ 24350 e PCT/ EP96/ 05877
-13- [err] In schene 1, the internedi ates of
formula (XVI-b) may be prepared by reacéﬁ’—‘?@ﬁa‘n mtgﬁfrredl ate of fornula
(XVI-a) with an al dehyde or a ketone of a (Xvil)
Cerr]al kylcarbanate noietyk_r(cﬁzne i nter tes of formJIa - may be
converted q__fdg_Sé%d oxa whi ?— edu 0 an
i nt'er medi at e of QA \_g( INgM Sai |n |ate- in turn
be deprotected, thus forrﬁng an I nt er medi ate of forRula -
Subsequently, internedi ates qgkviaprnmula (XV-a) may be reagisd with an
intermediate of formula (l11) to prepare internediates of forrqula (1V)
' cyclization Iu
cuml . In
" CHR™), cat'),
(CH;;L deprotection reduction (CHy)y
uN 0 ~t—— ]<___ A :'
\_(cHp), HN\«:H><: \.(ca?)_<:
(XV-2) _ (XVI-d) (XV1-c)

In scheme 1, the intermediates of formula (XVI-b) may be prepared by reacting an
intermediate of formula (XVI-a) with an aidehyde or a ketone of formula (XVII). The
5 C).galkylcarbamate moiety in the intermediates of formula (XVI-b) may be converted

into a fused oxazolone which in turn may be reduced to an intermediate of formula
(XVI-d). Said intermediate (XVI-d) may in turn be deprotected, thus forming an
intermediate of formula (XV-a). Subsequently, intermediates of formula (XV-a) may
be reacted with an intermediate of formula (II) to prepare intermediates of formula (IV)

10 wherein R! is defined as -CH(R12),, said intermediates being represented by formula
(IV-a). The reactions performed in scheme 1 may all be conducted following
conventional methods that are generally known in the art.

Intermediates of formula (XV) wherein n and m are 1 and R1 is Arl, said intermediates
15  being represented by formula (XV-b), may be prepared by reacting a benzaldehyde of

formula (XVIII) with an intermediate of formula (XIX) or a functional derivative

thereof, and subsequently deprotecting the resulting ketalized 4-piperidinone derivative

using art-known deprotection techniques. Said reaction may be performed in a

reaction-inert solvent such as, for example, toluene, and in the presence of an acid such
20  as, for example, p-toluenesulfonic acid.

AI'

o
't _ xo 1) acid
Aff=C—H + NH=CHy~CH{ CHy ~—————i HN
2) deprotection

Xvi) (XIX) (XV-b)



10 wherein Rerr] is defined as -CH(R[err])[err], said internedi ates

being represented by formul a (I'V-a). The reactions perforned in schene
1 may all be conducted follow ng. conventional nethods that are
generally known in the art. I nternedi ates of formula (XV) wherein n

and mare 1 and Rerr] is Ar[err], said internedi ates 15 bei ng

r epr esent edwo724asrul a (XV-b), may be prepared by reacti n@PCI/ERMS8I7dehyde
of ' formula (XVI) with an i nt er medi atlé- of formula (XIX) or a functional
derivative t hereof, and subsequently deprotecting the resulting

ketal i zed 4- pilptenhdhatsrwfdmulmmﬂwlmremhsmﬂmglmfommﬂm sdﬁmrafmaziia’mn

t echni ques. rfﬁ&?eh {Fofm | ,ﬁesq p“?dgp& ah nert sol vent
such as, for exa Q?Bene m?ln A?u% E#Hg’r’sg‘ e acl such 20 as,
for exanple, % Q(I; i""éfha“‘ V) acoppdingAp she3 50
PCT/ EP96/ 0587 previously descnbed reductive N-alkylation procedure, and subseqneﬁﬂy deprotecting

| nt er medi atses tﬂétht:?f)o%{%nﬂrﬁxé&at@here' nLis aradical of formula (A), said

i nternedi ate eing represented by fornmula (111-A), may sui tably be
prepared by reactl ng an 1y rith@iveredi at eRbf for rrulka (X II)! with an
intermedi ate of formula (V) axabiaiomg to t ousl crlbed
reductive N-al ky{X3Di on Wbced-m—e—and su eque)l.t. ‘g& cti s the

t hus forned internediate. )"f@?'?‘}“"‘ (OHRAr K dnlat es of
formula (111-A) wherein Rlerr] is -CHRerr])?2, sa| I nt er medi at es

bei ng represented by formula (111-A-1), may be prefkfpbd as is depicted in
scheme 2. 10 In particular, intermediates of formula (III-A) wherein ﬁ%@ -P(ﬁf(kg‘)z. said
intermediates being represented by formula (I-A-1), may be prepared as is depicted in

scheme 2.
10 |  Scheme2
cR!Y, O/C(R")z
(\)/ {CHIm o deprotectlon (CHgy,
| (Ciig, 1) reaction with (V)
KVl - o AL 2) reduction
CH(Rh): RS ?‘
{3 e
g
'\-(CH,),. \_ccHy),
(-A-1)

The ketalized intermediate of formula (XVI-c) may be transformed to the
corresponding ketone of formula (XVI-¢) which subsequently may be reductively
aminated with a pyrrolidine, piperidine- or homopiperidine derivative of formula (V).

15  The thus obtained intermediate may then be reduced with a suitable reducing agent to
an intermediate of formula (ITI-A-1).

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

20  physical methods such as sclective crystallization and chromatographic techniques,
e.g., counter-current distribution, liquid chromatography and the like.

The compounds of formula (I) as prepared in the hereinabove described processes are
generally racemic mixtures of enantiomers which can be separated from one another



[er'r] The ketalized internediate of forrmula (XVI-c) may be

.transforned to the correspondi ng ketone of forrmula (XVi[err]) . which
subsequently may be reductively am nated with a pyrrolidine,

pi peridine- or honopi peridine derivative of formula (V). 15 The thus

‘obt ai ned internediate may then be reduced with a suitable éﬁ? 49ent to
an intermedi¥P&N” ormula (111-A-1). Pure stereoch ca y | soneric
forms of the conpounds of formula (1) may lbe obt ai ned by the
application of t-kno rocedur.es ast ner s e S by 20
physi cal net hoo‘g’hg‘ﬁ'é‘ﬁagg‘“ D EFspluton W‘SF% < &1 H?so?%g?‘aﬁ‘ﬁ

t echni ques, whiclearg syfficiently basicou acidictmayibe converted into the Coprespondingonat ogr aphy

and the |ike. masmoié}ﬁsmm &a&ionf\amauﬁamééhma&d PeQtely Bhird1C

her ei nabove descri bed ocesses s%? gs%ner rae C mxt res of
enant i omers V\/nl‘l‘ﬁ‘"c%‘id S A ﬂ'ﬂ'&a or EXamgs. 8Y/ 04350
PCT/ EP96/ 05877 selective or fracuonal crystallization and the enant:omersarehberated therefiom by

oo ng. &t kiigi e a6 il Bl ALY &Sepatitle WA eRM kA RANROARE! 1 Or ! 2

(1) whi ch are su basi ¢ or, "acl e converted into the
correspondi ng mmW“Eﬂsﬁf@P@@@r’PPl!‘éI"HW&WW%&? pasticujgrd H‘“& sui t abl e
chiral acid, reajmnﬂbmtw mhxgla&hxral stationdryplease. Buidipute steteochemically isomatic f or s

are subsequentl d%rﬁE ﬁ%!’%‘ﬁ" onal '_
crystallization andﬁ?%e enanti oners ar&'ﬁea%g %B‘?f@% ere ro‘%\h%fisroa‘%é al kal i

or acid. Anl®l t@Fﬁ%?ﬁtb%amsmﬂﬂé’ﬂﬁ?%’%B@Vt%“\?h@ﬁﬁ%qc&mm of the
conmpounds  of fowﬁw@lhrmymﬂumbﬁmﬁs &gired) Baid conipdud Wwilkbe ar

liquid r Rt@ﬂﬁg ai d pure
st ereochem cal | ﬁﬁ%o‘%’g{r%"%ﬁ rﬁ?é%?lbrg? ‘g’eﬂﬁerl ve t he
correspondi ng pW@mmnemewmmMs@msﬁmf@sof the appropri ate

starting materials, provided that the reaction occurs stereo-

speci fi gal lﬁ Prna‘&mbﬁ:ws bffoﬁmﬁ@(:lym‘ve 0a1ﬁab&rpnme¢wgican ﬁroﬁ@ﬁdsfi@dlattfﬁc?jl d
conmpound w 1esize

ot epar ati on. | ThaEehyidh BHYCHTpApl o Bey s REE Bl pcin IBhGARS,
enant i oneri cal IWb’Smﬁhglweﬁe%bmhmVwomdmwromdmth“somemﬂle

treatment of tachykinin-mediated diseases, and in parncular in substance P—mcdxamd

diseases,
20

Tachykinins, also referred to as neurokinins, are a family of peptides among which =
substance P (SP), neurokinin A (NKA), neurokinin B (NKB) and neuropeptide K
(NPK) may be identified. They are naturally occufring in mammals, including human
beings, and are distributed throughout the central and peripheral nervous system, where

25  they act as neurotransmitters or neuromodulators. Their actions are mediated through
several subtypes of receptors, such as, for example, NK;, NK3 and NK3 receptors.
Substance P displays highest affinity for NK; receptors, whereas NKA preferentially
binds to NK; receptors and NKB preferentially binds to NK3 receptors. However, the
selectivity of these tachykinins is relatively poor and under physiological conditions the

30  action of any of these tachykinins might be mediated by activation of more than one

" receptor type.

Substance P and other neurokinins are involved in a variety of biological actions such
as pain transmission (nociception), neurogenic inflammation, smooth muscle

35  contraction, plasma protein extravasation, vasodilation, secretion, mast cell
degranuiation, and also in activation of the immune system. A number of discases are
deemed to be engendered by activation of neurokinin receptors, in particular the NK;

receptor, by excessive release of substance P and other neurokinins in particular cells



15 The conpounds of fornmula (1) have val uabl e pharnmacol ogi cal properties

in that they Interact with tachykinin receptors and they antagoni ze
t achyki ni n-i nduced. ef fects, especi al |y substance P-induced effects,
both in vivo and in vitro and are thus of use in the treat ment of

t achyki ni n-nedi at ed di seases, and in particular in substance P-nedi ated
di seases. 309724350 Tachykinins, also referred to as neur oRECHERPSNOSET ¢ g
famly of peptides anong which subsibance P (SP), neurokinin A (NKA),
neur oki nin B (NKB) and neuropeptide K (NPK) may be identified. They
are natural |l y suckascellsin thmnaummbplsxnof ﬂnlguﬁongeshnamnact, unmyehhahdlgsmmgnd are

di stributed t%ﬁéb?}‘%eﬁth&xr&ﬁni Sltondfrere 25

th t t h t

o ated | hr o5 BPes (ONERSED ghel@gwem Recoptar ;@“ﬁq@;ﬁ@ml e

NK[err], NK2 ahnet m@mnnhcalmpkmews 46(4), 1998,10.552+509, "Recbpw?t andsArith, %ﬁ\sﬁd
inds to

afflnltyfgr %ﬁ rentially i _
NK2 receptors andt{\slkg g’ﬁerenha y bi %%‘p %i(g receptors. However, the

selectivity of these tach Kinins is relatlvely poor and under ph S|ologicaL
condi tions t helD§rompgunds ghth presery inyention2es-patert fpibiters of %@aﬂat ed by
activation of eﬁm:ts, mlyalhcdnahosemedlatﬂdmpﬁwm;ympmr andmayﬂ%nlbee P and

ot her neurok| Y tlon
as pain transm SSI on NOCI cepg\ &s & r??ré“lg&g%o‘gn%%ﬁ& scI e

35  cont rifct i it prantagonisey of FMM@QMPBMWan
mast cellA whmdﬁmmb@hdraﬂafmnnhd g% %Qlﬁ?g

system A nunhe ea

a>c/t i vation of ' "ﬁaﬁbﬁ‘%&ﬂ"g g'ﬁle%%bg‘r wmk‘d“'b G P‘&Y"fﬁ%‘ﬁﬁ? zplvﬁromx

receptor, by eiveeptaribindingdess ssing T esragioligapd o The:subject eomponndsaals

particul ar celdhdw substance-P a\(@g&ﬂtﬁ%ﬁﬂw in vivo as may be evidenced by, for instance, the
PCT/ EP96/ 77

buch e ool o ﬂagpwamn%avbaﬁs?ePprﬂggz?edahswﬁs%wavm%g‘t“r?éﬁs (ract.

unnyelinated primry sensory afferent neurons, nB athetic and
par asynpat het |Iﬂm9ﬁﬂ)§lreﬁmblhb'ﬂﬂmthe actionscof tachykinios by bingkingthe ) -

February 1995, taéhikﬁn&%oept&‘@,%@hi ﬁﬂ% ‘ﬁl%gtbé’adﬁ@ﬁﬂm&&uncePb yJ: et al;

T N N Bl P 1

5 for Substanc
conpounds t!herap\emémunem,quchﬂnnmme suchias.forexample,

neur oki ni n- medi aga#s in pamcumfufa@ﬁm pairi subi b3 poRtdpérative FARS umﬂmﬁt@dlsmhisaﬁmhe
NK[ err] recept or F d? mﬁ E:er ef%ﬂﬁ‘ l%%n &ﬁﬁécr | bed ﬁs t acFélkl nin
ant agoni st's, espB&R &7 Pyl pledps pUrRHic PRin uoh a5 Ao pain e M0 in
vitro by t he antmlrmmmd;mmmthnummmepmanqh@apom hefpgtic or onar y
arteri. es \é\ﬁléu?d) :h,&neaﬁsﬂ Inbadlgiwse‘ghﬂaar a-rmteibaal%mgn% ﬁaioidl ydlg h\é of the
present cogpounds l.nea- r bi eur.oki ni n
receptors fray be® a&@”ﬁ%’ﬁﬁ"ﬁ@‘lf“f‘ﬂewz?% Fﬁge&' M&Eﬁ?@fﬂwnﬁ test using
3H subst ance P ameuropathyl ARSrttlatétnenenpathy occipital powraigia, sdniculate neuralgia,

glossopharyngeal neuralgia, reflex sympathetic dystrophy, phantom limb pain;

various forms of headache such as migraine, acute or chronic tension headache,

temperomandibular pain, maxillary sinus pain, cluster headache; odontalgia; cancer

30 pain; pain of visceral origin; gastrointestinal pain; nerve entrapment pain; sport's

injury pain; dysmennorrhoea; menstrual pain; meningitis; arachnoiditis;

musculoskeletal pain; low back pain e.g. spinal stenosis; prolapsed disc; sciatica;

angina; ankylosing spondyolitis; gout; burns; scar pain; itch; and thalamic pain such

as post stroke thalamic pain;

35 - respiratory and inflammatory diseases, in particular inflammation in asthma,

influenza, chronic bronchitis and rheumatoid arthritis; inflammatory diseases of the

gastrointestinal tract such as Crohn'’s disease, ulcerative colitis, inflammatory bowel

disease and non-steroidal anti-inflammatory drug induced damage; inflammatory



show subst ance- P ant agoni stic activity in vivo as may be evidenced by. for
.instance, the 15 ant agoni sm of substance P-induced plasnma extravasation

i n gui nea- pi gs. In view of their capability to antagonize the
actions of tachykinins by blocking the tachykinin receptors, and in
‘particul ar antagoni zi ng the actions of substance P by ﬁﬁfﬁw'g t he
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PCT/ EP96/ 05877 ! P pressure (£.8.

- di seases of the sHifdgickpessy W‘bﬁ‘?‘ﬁﬂﬂs @&W"ﬂhﬂ\‘rmw&?@%es of
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drugs such as canmtrakmafmmm;xbmdcxs gparticstlas psychares suick ys schizophrenia,

agents, e.g. cycl gpResis 'afsprdl:ﬂ mzngmﬁpé’dlﬁé%f’nﬁwﬁfbhycu n- C.
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and vincristine,

__ Eﬁgglehﬁﬁﬁ&ssiﬂ élglg%ﬁ @&io?dem mnzduﬁﬁas iblcaria, and

procar bazi ne and é}/urea &E atl . thereof; radiation sickness,;
radi ation therapy? sprdprs §f the aipayssu mx or abdomen, such as in

the treatnment - sastromtesﬁnatdmldﬂs qldlmnnablebmiwndmm;as toxi ns caused by

met abol i ¢ di 50rde§l§nafsoﬁ¥rs,suchas psoridsi *,.pg,d gast ritis, or released
during bact%l aI or viral, gast r0| nt esffﬁh f

vasospastic di , such as angina, vascular eadac e and Reynaud's disease;
- cerebral ischaemia, such as cerebral vasospasm following subarachnoid
haemorthage

- stroke, epilepsie, head trauma, spinal cord trauma and ischemic neuronal damage;
- fibrosing and collagen diseases, such as scleroderma and eosinophilic fascioliasis;
35 - disorders related to immune enhancement or suppression, such as systemic lupus
erythematosus;
- rheumatic diseases, such as fibrositis;



pregnancy; vestibul ar disorders, such as notion sickness, vertigo,

.di zzi ness and 15 Meni ere' s di sease; post-operative sickness;

gast.roi ntestinal obstruction; reduced gastrointestinal notility;
visceral pain, e.g. nyocardial infarction or peritonitis;

‘m graine; increased intercranial pressure; decreased intercranial ﬁressure

(e.q. WO 972350 t ude sickness); opioid anal gesics, suc I ne; and
gast r o- oesophageal reflux diseas¥- acid i ndi gestion,

over -indul gence of food or drink, acid stomach, sour 20 st omach,
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possi ble These pharmaceutical compositions are desirably in unitary dosage form smtablc.

25  preferably, for administration orally, rectally, percutancously, or by parenteral
injection. For example, in preparing the compositions in oral dosage form, any of the
usnal pharmaceutical media may be employed, such as, for example, water, glycols,
oils, alcohols and the like in the case of oral liquid preparations such as suspensions,
syrups, elixirs and solutions; or solid carriers such as starches, sugars, kaolin,

30  lubricants, binders, disintegrating agents and the like in the case of powdas', pills,
capsules and tablets. Because of their ease:in administration, tablets and capsuies
represent the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. For parenteral compositions, the
carrier will usually comprise sterile water, at least in large part, though other

35 ingredients, for example, to aid solubility, may be included. Injectable solutions, for
example, may be prepared in which the carrier comprises saline solution, glucose

. solution or a mixture of saline and glucose solution. Injectable solutions containing
compounds of formula (I) may be formulated in an oil for prolonged action.



stereoi soneric formthereof, to warm bl ooded ani mal s, including humans.
Hence, the 15 use of a conmpound of formula (1) as a medicine is provided,
and in particular a nmedi cine to treat asthna. . For ease of
admini stration, the subject conmpounds nmay be formul ated into various
pharmaceutical forms for adm nistration purposes. To prepapgriPsosss?

phar maceut i c‘HP’W’EQ)Wpom tions of this inygption, a therapeutically

ef fective amount of the particul ar corrpound optionally in addition

salt form as the active. | ed ent d xture
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vari ety of for neildopeo so;@eemoﬂmnﬂlmlmrqup&mmchm@ny acids and

i tary dosage %“(’)’F“r'n“’s oftHeRs S UIE G o ML spEtfLn ra ko B¢ aiﬁe%ﬁ‘a‘?“‘ﬁ'? 'y

uni y dosag sul D i S | y,
rectal iy, percuf® Mblﬁﬂ"wo %gﬁﬁl’gl}“ﬁ ag\éﬁtsmcftﬁfgg%p pgployed., in
preparing th® céegompesittons suitab rprmmg@mfﬂdmmlsmw.diemopuomllnsual

p_h?_r nacleut Ih Cﬁl e&%@e ea&mhrm& ]@‘@&ﬁshmx@wamieea NRSgitfonal y0ﬁ| s,
oi ls, alcohols an e ca e of oral Ji s “such as
suspensi ons, mo} ﬁﬁ’ﬁés‘“‘é"lf"?ﬁs a‘ydf"ﬂ’ﬁ B‘rfgm"%?m%‘ﬂf)‘?'ﬁ Y&a{‘ P‘gﬁg‘"’éuch as
starches, sugar dondna:aﬁ:eranyﬂ@mﬁbaﬂndelemn@meﬁbctndeﬂmslam Saidaddjtivasimmay agent s

and the ike ing filefifatf 2 ScfiinishAHGIione dhin edlior may be hel Pﬁﬂﬁes et thé ACired S-

Because of their ease, I n m ni stratlon tabl el,s a
Topcosant t NB rERmPORTiPh: Thes RSP *c‘—e‘%mw teref) {1, YAORS WRYSchiEc 8 sol i d

~ phar nmaceuti cal mnsdematpaeteaobspwunbyampimm AExdrorpaseaddmnnbaltsof
conposi ti ons, offS xﬁéEﬁdﬁM:hher%b@éak ity béer the eco)‘}@%gﬁ%:?

| east in lar ge ar in lents, for exarrpl
-sol ubi.lity, %ﬂﬁ?q"ﬁ"dﬂ eRy'e b@@%&bﬁ’t Raggtion of a‘1"‘°""1!§xarrpl e, may

.be prepared | n whmpdimidne carrier..conprises sali ne soI ution, glucose
“solution or 18 nixture of saline and gl ucose sol ution. Injectable solutions

* contai ni ng mmwﬁy%%w&&mxwmwmﬁfa&uﬁmﬁ I for

rol onged actlon
|F:)>C-|- / EPg 6/ 05877 - ‘Pharmaceutical: compositions, it can be-advantageous to employ o, B-or 'y-cycloggmms

~Appropriate .oil mmdéﬁwﬁveaﬁpﬁﬂﬁﬂahgdroiya&ymbsﬁmtﬁcyﬁommmg 2-lydrogyre Oi |,

Fond oharn tatt e anwlmwgs : f‘%*“’m#dﬁ'gﬁ’h%r@%‘?l*"'ﬁ@t o ol

~1'nj ect abl e~ #8spandershestability of thecamipopnds ok fommula ) inrphemmaceutical compasitiosar opr i at e

-liquid carriers, suspending agent:s and the I|ke may be -enpl oyed. In 5 the

conposi tions suiltisespecidllyradpantagetiug Refotmulatel the afosemeationed pharingcentival cont-

optionally E%k P@ﬁ(&mi@ﬂ&y abl e
-wet t abl e agent, p&%?‘l‘m(;?]da eﬁ’mﬂ?fo@:‘?\tf %ﬁﬂ?ﬁﬂoﬂ?t diti vés %ny
“nature in mnor YBit&IEE PN thmeeﬂ%am%@s herein refers, to physically erawmts

si gni fi cant 28el ashieablecis snigky dosiges, @ichini contiining Hpedetarniitietl quantity ofictive

facilitate the @ﬂg?ﬁ%&]a‘t&q n% ﬁ&%e%&xﬂu}%ggfnc@ﬁgctg a&%ﬂoﬂlm%‘%e

preparing the de osItions oSl |ons

‘admi ni stered i n fARrsdRhamcgatical caggier. Exgmples of such W&ﬁ%‘ﬁ'efmn’ﬁ)‘&? 5 (includipg
Spot-on or as amcaeddrieamnéd tablets)capsuldsapills, polddet parkets, adafess, drfjectable solutigmsounds

of formula (1) dgpenons Eispoofifl GARGHoR a neabax{a' feghlel Tmulidifes thereof.

correspondl ) ase or acld m are o VI ous e Sul eln the

preparation of aﬂnu se Lil’ skill in the treatment of tachykinin mediated diseases could determine the
effective therapentic daily amount from the test results presented hereinafter. An effective
therapeutic daily amount would be from about 0.001 mg/kg to about 40 mg/kg body
weight, more preferably from about 0.01 mg/kg to about 5 mg/kg body weight. It may be

35  appropriate to administer the therapeutically effective dose 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
particular, 0.5 mg to 50 mg of active ingredient per unit dosage form.



conposi tions. 15 In order to enhance the solubility and/or the

stability of the conpounds of forrmula (1) in phar maceuti cal
conpositions, it can be advantageous to enploy [err]-, [err] or

[err]-cycl odextrins or their derivatives, in particular hydroxyal kyl
'substituted cycl odextins. e.g. 2-hydroxy- propyl -[err]-cycl odextrin.
Al so co-sol WOm724358ch as al cohols may i nprove the sol ubil i't"J)T 58Zhd/ or
the stability of the conpounds of formul a2lt) in pharnaceutical
conpositions. It is especially advantageous to fornulate the

af orenenti oned pharmaceutical com positions in dosage unit: formfor

ease of adm ni g sfacOdbsHe dnd'équeticyiof ¥dnhiswRion debendsOhIRED amcularc ﬁnd‘&fm as
inits 25 su damel s %ﬂfh‘?‘ﬁd %%@geﬁﬁrb%@\%ﬁ%ﬁh%@%%“% s«w elg ©' ©
pr edet er m ned mmqagawtmenﬂalphyammmgnoftharamduhtpmmmmwce t he
phar mceut | ol ot fieBad ggh%%%amwaﬂ‘“ i %ﬂ?‘*“%*&ﬁ‘°m“‘ﬁ?é“ ?‘Eﬂﬁ‘et s

i ncl udin hﬁzé%'&?‘&i‘ s‘f% %gb%}@y OrJBRREAS
E)ac ket s, \?vaf er siepending oh thio iresponse uﬁth@mmdtpv?uem and/os deyeading mﬂhc e'&agnﬁqnmfntul S,

Those of Ski 1 Pﬁﬂ*“’“ﬁﬂﬁ#ﬁ'é e ;%%%?ﬁ?‘?“'ﬁ%ﬂﬂ ol eane au) ooy

det er mi ne ég aE“F"f‘%FﬁDunt fromthe test
results preSent ed here| nafter. An effect I ve t herapeutic daily anmount
woul d be from dthe fiolldvifiéxamplek gretinteaded e illdGramgdndnobmdimit the scopeofihght , nor e

preferably frorp,%m sl Mo/ kg to about 5 ng/ kg body weight. It may be 35
appropriate toa lrﬁ“’ster the therapeutically effective dose once daily or

~as two, three, fQur or nore sub-doses at appropriate intervals
t hr oughout the W&@ub-doses may be formul ated as unit dosage
forms, for 16xarijdreinafesTDIPE! mepnd dilsoprapylethef; CRTHmeamsrdorm temperature. Qfisamecul ar ,

_-87;3222550 50 ”&oﬂpoﬁ%%YEﬂnﬂﬁkﬁ%e%blﬁéﬁtM&nﬁwé&ﬁgﬁﬁﬁ&wum Vo

 PCT/ EP96/ 05877 ¢xperimentally determined.. In those cases the stereochemically isomeric formphich
- The exact dos agmszf'nst liulaqtls desygmﬁedaslﬂﬁhamhhatucmd al&Bewithounfutther referencecul ar

conmpound of 5@‘“‘&’ aqqu- gaarticular condition being treated,
‘the severityy of tﬂﬁe condition ﬁel ngl treated, the age, weight and

-general physical condition of the .particular patient as well as 5 ot her
nedi cati on the PeEERAMUOAQLIGMEINEYLS a5 s wel | known to those skilled in

the art. Wre i.s evident that said effective daily anount

' be | d t ted
pati ent Sﬁﬁfgr epe‘“ﬁ‘ﬁg ""H’““‘é@aﬁﬂ TRORAy Gk b ASRRRRN ol . {1 o1 ©
prescribing th yipte Gpa4 ghiny %WW&&SSWZE?Q/&MMMH y
amount 25 ramxmme@ﬂh&M)mmmwwmdmm nes. 10

The follow ng exafipl &R hs sépathidd’aRl the 2q0eof faydeWas eiirdcrdd

scope of the L.y 2?:?2 et'h?lm%‘ﬁe' 2 g), followed by 3,5-bis(triflucromethyl)-

benzoylchloride (27.7 g) dissolved in CH,Cl, were added and the mixture was stirred
for 2 hours. Water was added and the layers were separated. The organic layer was

30  dried, filtered and the solvent evaporated. The residue was crystallized from DIPE, the
‘precipitate was filtered off and dried, yielding 18.34 g of fraction 1. The solvent of the
mother layer was evaporated and the residue was crystallized from DIPE. The
precipitate was filtered off and dried, yielding 6.51 g of fraction 2. The two fractions
were put together and taken up in water and CH2Cly. NaOH was added and the mixture

35  wasextracted. The organic Jayer was dried, filtered and the solvent evaporated,
yielding 16.14 g (38%) of (x)-1-[3,5-bis(trifluoromethyl)benzoyl]-2-(phenylmethyl)-4-
piperidinone (interm. 1; mp. 102.5 °C).




Exberi ment Part 15 Hereinafter, "DI PE' neans diisopropylether, "RT" neans

.roomtenperature. O sone conpounds of formula (1) the absol.ute
~ stereochem cal configuration was not experinmentally determned. In
those cases the stereochemcally isonmeric form which was first

‘isolated is designated as "A" and the second as "B", witho sloSET
reference WO9B$R he actual stereocheni cgl configurati on.m'?g‘w A.
Preparation of the internedi ates A'm xture of

([err])-,I-di rreE hﬁl @t Ezl 7- (phenyl net hyl )- 1, 4-di oxo- 8- azaspiro[ 4.5]-
decane- 8- car bo 3.34 g) in HO (6N, 250 m) was stirred at 70 [err]C
for 1.5 hour. 24 A mbiwgeof g)diledimethylethyll JethydiokyphenyBn¢thyl)-1 4(dioa-8v ) was

added and NaCH eﬁﬁ@ﬁﬂaﬂmmuboxmce(mslg?asaﬁdaasﬁimz%su@me : edr. gi:r was
apﬁmed d

eparated and t (;1 | ayer extr : th CH2

'Sl'r !O‘et hyl ani ne (98 ?@?Bﬁ%wswrﬁﬁ?%&%ﬂﬂq‘t JB?B(\%?‘HVHW

benzoyl chl orS deth¢ pide gps stireed dn petrbl etherGind @lafeer The mixture walidedartetandithes mi xt ure

0 e Tsidnd Phs Bl fr DI ahe YSipRAlE o fided 1F ah FRSy:
IR

separated. The grganic la wa , ered _and sol vent
evapor at ed. Thel?74g W)\ﬁggt)ﬁtfﬁi‘yi’ﬁli -phepylsp m,"h?ﬂz (8 ’})‘3%“}5‘?@8[3&% ate

Wﬁs filtered ofilpyridin)3'ionéi(intgsne2)li ng 18.34 g of fraction 1. The sol ven'sj of
t he not 7 nfetlﬁm ?@o%@ i ze
from DI PE. Thehﬁ?m{ﬁr&ggﬁaﬁ@gg(@;@ﬁﬁmere é)l an “’3??%‘355’2?@54 ng 6.51
g of fractibh 250°Gpyermnjght with palladipm on activ n{10%; Jehas psatalysty Afleken up in
wat er and CH2C gmilte]of hijroltny e catallystovas fikeied offnd the filtratdwas evapstated.t Tiect ed. -

3T,ih§| o ggn ilg. agy&&azmg%ﬁﬁif&% ih Waief ffex@radled With EALCE N ThEYRRAE AlySidvas dried,

3
([err])-1-[3,5- gltged mdrtolmmlmmmmmw; 292 (85%0f (¥ict-(Phegyimethyl)-1.4-
pi peridi none (i gioRd-Blazakpiré[N.5]dkbahe Cinteiald).) - WO 97/ 2430
PCT/ EP96/ 05847 . . s ol g . 34 . -
Exanpl o 2 1> 'S4 miRe o et ()1 £ HOL A Ao ) i and e
-7- (hydr oxyphenyfaratheyrs) The mixipre was gooled, decanted, alkalized with NaOH 50% and o
~azaspi r o[-4. 5] deextracted withiCHyCJ: The ofgadit 18yeg Wasdribdand fikered)yielding - but oxi de (6 =~
. i t | Re ,[\ag-,' _ ELEEE{. . . D Th . o
gz)l i/gnt was e\?ag%r ag_eg gana 91)5 " _t_,_#gi-r e&ﬁ‘gg‘?s\}aa%%ﬁ?%{ez |(r11&|%%1?!r4_dls et _hgr and
wat er. The ni xt d}A migwyrens intermediate(d), 3edimethylbenzoylchiorde 4 g)and wristhylaming,

E)g 5% T][le PR@CI Pl1tAl Wa¥RfirediovéightiatdT. FHeGesdtioriixtite VMasiwikhed with dilits 7- 4° 9

% o . - . -
([err])-tet r anyDPQHand the qreaniclayes was separated, dried, Gitered agd ﬁ‘-‘?ﬁ%&&%’l’%ﬁ, 4-

al pyri di n) - 3' - odbe (esiduewns crystallized from DIPEA The pregipitate fvas fiiteredyoff iand driedy) (137

g) in nmethanol giefiing™.d4 SH(SP B35 ety 1benzoy)E (pheiydinBthgi)4- Wi t h

pal | adi um on acts'i vage]'{j cg\a/f%oﬁz_(qlf?%g{g% ,g% asy a cgt)g?s?st. After upt ake
of hydrogen,.t h&PEAPRPRF s Syp- 1872 (€Yt t and the filtrate was evaporat ed.
The r&3i due was taken up in water and extracted with CH2d 2. The
organi ¢ | ayer wixampled3 filtered and the sol vent evapor at ed,

yielding 99 g (&p(&-19tdimetnyletiyP wansla@hinyb)(pHendimethyl)-1-piperidinecarboxylate

(5 2), 1-(2-cthoxyethyl)-2-chloro-1H-benzimidazole (4.5 g) and copper (1.28 g) were
stirred at 150 °C for 4 hours. The mixture was taken up in CH2Cl and filtered. The

30 filirate was washed with watet/NH3. The organic layer was dried, filtered and the
solvent evaporated. The residue was purified by column chromatography over silica
gel (eluent : CH2Cl/(CH30H/NH3) 98/2). The pure fractions were collected and the
solvent evaporated, yielding 6 g (73.7 %) of (x)-1,1-dimethylethy! trans-4-[[1-
{2-ethoxyethyl)-1H-benzimidazol-2-ylJamino)-2-(phenylmethyl)-1-piperidine-

35  carboxylate (interm. 6).
b) Intermediate (6) (6 g) was taken up in methanol (160 ml). HCl in 2-propanol (16 ml)
was added and the mixture was stirred and refluxed for 1 hour. The solvent was




di oxa- 8- azaspiro[ 4. 5] decane (interm3). 15 c¢) A mxture of internediate
(3) (13 g) in HO (6N, 130 mM) was stirred and refl uxed for 3 hours.
The m xture was cool ed, decanted, alkalized with NaCH 50% and

extracted with CH2C 2. The organic |layer was dried and filtered, yielding
([err])-7-(phenyl nthyl)-I,4-di oxa-8-azaspiro[4.5]decane in CHerr]d[err]
(interm 4).wW09724350d) A nmixture of internediate (4), PCT/EP96/05877

3, 5-di net hyl benzoyl chloride (7.4 g) and t#4-et hyl am ne 20 (11 m) was
stirred overnight at RT. The reaction m xture was washed with dilute

NaOH and the ofYapafated) the eesidue wasstalsen-up in diluted NaQH, #nid| extraasedl withl CHaGlas 0l vent

evaporated.  The orfBfic [49& widGepiitedind Puftfidd GPelgihds FlelbiR sn@gel Pigent P! tate

filt d I'd ) )
e . ok 4 i gt
(interm 5; npresidde was ¢rgstallifdd frodbDIPE, yieldingd1p (63.4'B) of (x)-trany-1-(2-ethoxy-

-1, ledi o . i 2 avina (in

{1t ansd. ant ris- 2 B lcnyimotyi)-& piperidiny L - bepimidaso-2-amine Gnjegm, .
1- (2- et hoxyet hyl )-2-chl oro-1H benzi m dazole (4.5 g) and copper (1.28 Q)
wer e stiMlSO_[err]C for 4 hours. The m xture was taken up in

CH err] Q[ err] aphd-diméthyléthyl. 1.Bhdioxio8-azabpitd[4.5Jdecane.8-cattokylate\(@4.g)wat er / NH3.

The organic |la I & i bt . . | orat ed.
The residueg,was &L#@'P F{ej(és gl)c%# h’tw Cﬁ & g‘%@ﬁgh l‘g“%’\?‘e‘ﬁ&sﬁ!ﬁ P@)a‘%‘%m&l gel
(el uent: er ‘["hﬁdr‘]“ ?’%&B‘/W‘@& @ Aty -fec-phbyllithivm (1.4 M 83l
E:;)I Ilef:t gd a{lﬂ ]ivhteaddedtdmpvﬁﬁszﬂ&npem@bdb\ﬁcbo@'aﬁd the Miix@reOwis s8rréd 40-60°C
-1,1-d ne I, s 4 - . . aats
(5 et hoxyet hy o ﬁﬁﬁw%wm%@ﬁe ISR A, e
35  car boxyl atthke mixturewas stisred at -60°C for B howrn (Tae maxtnrgveas bpughgo R
in methanol (1@Werfiight. THe'mikfireAvdaideboiigtsed with Whikr, DIPE was ¥fifed anditheé e t he
i XUUre Wags Syl fafiidadéd dvics® Il Blecibioh i ond 5300 15l wilR Riseacted with
-22- - ev&3hCha cthe orgaaic lgysr Waeseparated ried, filjsred-and the solventieyanqrated, 4
extracted w t h Thslfdsidue wal crystallized it DIPE aidi the gﬂﬁﬁi’tat&\/ﬁ'ﬁs fikkied off Saeldingl
urified on a I ry AVELSkilica L. . I
G20 [orr] /(oS B3 or By P bbbt Siol1 > tgrplane 27 CLHY
evapor at ed. Thexazolo[3,4ralpyridin}-3\(2H)-one Gntemm. 80p Y62&TCDI PE, yielding 3 g
(?ﬁ |4) %N E)fZZOE [ Qi)T}il’luétbﬁéﬁchciéé—}xﬁhﬁﬁ!&ddedibanﬁxmreofin;emedi?te(S)-(l glin Cor
e - -(p - ; 2 nterm
1, 3-di oxa- 8-az . : . 24 I
% her (é50 rﬂl ) diied, Mgndwe-@n&ﬁt&mwmwl@mmmmimmwi rred
and cool e . - A fﬁ%_ J )it hi um
(1.4 M 85.7 md(ﬁfPM%eMm%@&ggg‘ged‘p%rop él{éggtﬁ%y 4"%@%’@ ure fﬁée*{d% 1-1’60[ err]C
and the mi RBur evielding 93;19rgro@&)ak-(&%@pqho}xzphenyl)tetrahmlrp@l#mglp[&et-a]pyridine-
3, 4- Di et hoxybeg)g@pslaione Gnter? 99thpoiso.aeec- but hyl I i t hi um was added and
Lhe mxture vas)H soun of intermediste (9) 1o &5 in metano] (250 1) Was Hytliogentied P 5EHEN 1 ©
with palladium on activated carbon (10 %; 3 g) as a catalyst. After uptake of hydrogen,
the catalyst was filtered off and the solvent was evaporated. The residue was purified
30 by column chromatography over silica gel (eluent.: CH2Clo/(CH3OH/NH3 7N) 95/5).
The pure fractions were collected and evaporated, yielding 3 g (40%) of
(£)-2-[(3,4-dimethoxyphenyl)methy1}-4-piperidinone (interm 10).

Example AS :
35  a) A solution of benzaldehyde (10.6 g) and 2-methyl-1,3-dioxolane-2-ethanamine

{13.1 g) in toluene (100 ml) was stirred for 16 hours at RT. This solution was added at
100 °C to a solution of 4-methylbenzenesulfonic acid (34.4 g) in toluene (100 ml) and

T andstimedcen up :



overnight. The m xture was deconposed with water, DI PE was added and the
.ether 15 |layer was decanted tw ce. The precipitate and the aqueous | ayers
were extracted with CH2Cl [err]. The organic | ayer was separat ed,
dried, filtered and the sol vent evaporated. The resi due was

'crystal lized fromD PE and the precipitate was filtered Offc'mY,Ps

2.7 g (8% O¥O9724350

([err])-1-(3, 4-di rrethoxyphenyl)tetrahydros'zalro[I 3-di oxol ane-2, 7' (I H)
oxazolo[34a]pt¥lr|d|n-3 (3H-one (interm 8; . 162.6 Q) . 20

Trif1 uor oacet i cthagixufesvassiirmedfor hhourat 1Q0 °%. mhkwﬁtereowaslmmimamce’“@w (1
g) in. CH2altlE, K203 wap added t¢ & pHrof about & andeextra¢ted wishi ethyl 4e8tatcoThe f ew

h Th t t th
creaferr]. mTﬁe‘W ?“'”ﬁ-?“ o ek R a8 sBUdhR botlBiyt N 9 4 06R5 R 1 |1
sol vent evapor atd-pieny-1;3dioxS-azpspirald.S)eenne GimermJ1PE, £ | t er ed of f
and dried. Bhe 5 hﬂxtere\wﬁ:wraﬁmﬁt(m)l(msg)mmn(aﬁsmmt)wakermmheﬁ&ﬂ

d d, 25

E|3e4 di et hg;qe/phenyl t?vqhogé Z0 oToée redmtodasamratedxzcog

3, 6( 1H) - di one (¥ t@Pr’Hﬂ 8&5«'@:% anic aYef Wmt&!ﬁ
Inzﬁrmeﬂ aée (9301(&:@5“ ) ST redidueGvatiphrifigby Coft 1(yFaQ o
Wi al I adi um ake
of hytrogen,  Shet¥d LY@%‘SEQ? %s'?@&*aéﬁ?"ff% 9’3@3@??"%&@{*@@% ke
evapor at ed. 10Theevaperiattd cyieldiog 7318 GV % (22-phenyl-4epiperidinanh (iterrnol@.aphy over
silica gel (eluent: CH2O [err]/(CH err] OH/ NH3 7N) 95/5). The pure

fractions were Eﬁﬁﬁﬂh%d and evapor at ed, y| eI ding 3 g (40% of

+)-2-[(3, 4-di met -|er| none

kol o A5 35 | Do GAYHA R kg’ e 863 T, oty et uncer

2- et hyl - 1, 3- di NeoBensy! lzmtdqmm#émdtheﬁnwquacgqn wasqtanedem:zyllhmm#) was
stirred forqsl6 mssg)ﬁ;d,gﬂ 1 etifek £443 Q1Y v ddhileer r] C to
3033'7}15'4320“ 4 ”Eﬁg,%wbéﬁcﬁﬁﬂﬁns#ﬁ%% aked ot T hour %ec“ ol Emeagens(wlogd.i’e‘d)_ and
PCT/ EP96/ 05977 . dropwise to a suspension of 4-methoxy-1-(phenylmethyl)pyridinium bromide €75 g) in

.t Eteomaﬁt Iuggl ﬁts d§myr&6& (é)ﬁ) ndt) ithe aﬁmgr@% Stireiat RT!H6r mﬁshgﬁ Thégiixeleur ed
extracted with g’ Wc’g }i@(lﬁﬁe 'ﬁﬁ‘“‘@?’%%&"é&i‘@ gpﬂfoﬁ &&%P?ﬂ%t ered
and the sol 2@&nt NeOHaod axteasted with GHiaGlo. 1%630@5@?@0&8@# layers were washed with
([err])-7- phenyb,aér%neazﬁ- -:gsmagtphg bAPGARY, Yilighg ggddd%) (5 b) A
m-xture of inter i.n was stirred and
heat ed (‘ggl[ ¥ C)‘}“ #Yef#% y‘?ﬁWé‘ 13%0l ed, poured
into a sat ur at et KaOH|(70rmhi) was added td intermediae (1 32 (6rg) int methaniol hllmiﬂﬂ) 4ndrthd .

The ‘or gani ¢ | &y ixifeSuddiéh ant e @E;q@q.owaem%mnwwm AR 0" 21 el

h
The. oot g3t i e B il Rl et ity o A

and 10 evapor filterdd and the sblmtivwmmmmwis)puﬁﬁpdmﬁydmﬂnphpml none
(interm 12).  graphy over 8ifib4 el {éluent : CH /dﬁdmli)cw&ﬁﬁhﬁctmw%éded to

magnesi um turni n&?ectgeg 63 mg)sollvgnt glra%%pa}/ed Q rGegldtlilg wgsr taken up in toluene, filtered and
the solvent evaporated, yielding 40 g (54.3%) of (£)-2,3-dihydro-1,2-bis(phenyl-
30  methyl)-4(1H)-pyridinone (interm, 14).
¢) Intermediate (14) (40 g) was hydrogenated in methanol (600 ml) with Raney nickel
(5 g) as a catalyst. After uptake of hydrogen, the catalyst was filtered off and the -

solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent : CH2Clo/(CH30H/NH3) 95/5). The pure fractions were collected and

35  the solvent evaporated. The residue was crystallized from CH3CN, yielding 54 g
(19.6%) of (+)-cis-2-(phenylmethyl)-4-piperidinol (interm. 15; mp. 113.9 °C).




N2. Benzyl brom de was added and the Gignard reaction was started. Benzyl
bromde 15 (60.65 g) in diethyl ether (443 m) was added dropw se at

refl.ux tenperature. while stirring, the reaction m xture was refl uxed
for | hour. The Grignard reagens was added . dropwi se to a suspension
‘of 4-net hoxy-|-(phenyl met hyl ) pyridiniumbromde (75 g) in di et hyl

et her (1200wel9r2488¢l t he mi xture was stirr at RT for 18 REUEPISOPEE i xture
was poured into HC (12M 150 m) and watér (600 m ), alkalized with

NH[ err] OH and 20 NaCH and extracted with CHerr]C[err]. The conbined
organi c | ayers hed with water, dried, filtered and the

iolzvgnL \évas zvaﬂmmure' of interraédiate; @W&&glmwlpﬁonﬂ)was(mdﬂd b)
, 2-di ro-

NaCH (370 ) C-‘Es*’ &“ﬁ’"@ﬁ%@ﬂ*‘iﬁ?ﬁ%w ‘““?&%n‘”ﬁ%ﬁan (1100 )
and t he yigraing 8 mi) wasadded an ﬂ!dStE'Bfm’@ howise The| vent
was eyapf)rased nﬁﬂdrdﬁ?&v%hedmﬂﬁdlmmmr&&iﬁﬂh%hdﬂbﬁfﬂlll’eide@![a{rn]&ﬂk]l Thf
organi c | ayer n e sol ven
evgpor at ed?/ Thgﬁigwgwn af@f"ﬁm%ﬁ?%‘r?écg‘ro%o%"p ﬁ A hy over
silica gel (el §ilige f@?ﬁ#&ﬁh&gﬁl{ The-prre TragHens;wyese ¢qllseied gidd the
collected and Ksbﬁcﬁt@‘l ﬂied@%ﬁ?ésﬂiu@dvasﬁi ﬁ&immﬂﬁer&muﬂéﬂ The t ol uene,

filtered and soI i r&tmg reﬂ@{ hgf Mm’!(}%??ﬁgﬁ%??ﬁt g]; m 14).

()- 2, 3-di hydros‘I"’E“‘B‘f
c) | nt er redPat d2)-1-13,5-bisGrifjyorometh ethoxyphenyl)metyll4vi ) with

Raney ni ckel  piperidinend(intéin. 45Q§§ql3zgtoc)After upt ake of hydrogen, the

catal yst was flltere of f and sol vent was evaporated. The residue
was purified bynas w@fﬂ" over silica gel (eluent:

CH2d [ er r ] / ( CH&@)» b isudfluers yl)mmxihl-enﬁdﬂmftl i2ea]pyridin-3-ybod-piperidinongnd 35

t he sol vent evq Redrat €9 The reS| due was crystallized from CHCN, yielding

AN o e AT R RS

PCT/ EP96/ 058’77 mp 178.1 °CExanpl e A7 A m xture of internediate (10) (2.8

g). in CH2Q [ errdy triff@Srombih envl non

3,5-bis(trifl uo]rto?]ﬁég‘?)g stbenzoyl (Szlrﬁlﬁ%rl de F '4~plpea/glsoac(dnet?jm \1/\?'“ le .
stirring, . ’amne(28rr1) was added and the m xture was
stirred at RT f(&)-transab(f.S-dintithylbenzoyl)-2(pheaylmethyDeispipetidiviol finwith.20pd NaOH
50% then woth yrtiespo@yied, filtered and the ~solvent was evapor.at ed.
The residue was purified by col umm.chromat ography over silica gel

(el uent: CH2Cl iCHBE;i @5/ 5).. The pure fractions were collected and the

sol vent evapor resi due. was. suspended in DIPE, filtered and dried.
The sol veTmcth;damd’puﬂbﬂddnﬂhﬂeﬂfenylehbﬂde(Wl)meaﬂMtod nilxtuge 3 25 g

(59.3% of 10 ofmtenned1ate(l%)(l3gmCHzClz(200ml)andthemxxmrewasstmedatR

([err])-l yor omet - 2= d| thox I mathyl]
3ot LGSh cTtei R as ashe i ot NaOH §t8 and Sgn Wil waier THE | o
vvay wer e pr epar erganic layer was dried, filtered and the solvent evaporated The residue was purified
1-[3,5-bis(tri f&mm&thmhhbgwdvhr siticd gl amﬁi :ICH2Clo/CH30H 99/1). The pure
2= a] pyridin- Sy ) b e d 35d the solven(x e poraidLyibiding 14.4 g (90%) of (£)-cis-1-
(3,5-dimethylbenzoyl)-2-(phenylmethyl)-4-piperidinol methanesulfonate(ester)
30 (interm, 21).

Example A9 _ _
a) A mixture of (¥)-ethyl 4-oxo-2-(phenylmethyl)-1-piperidinecarboxylate (10 g) and
benzylamine (4 g) was hydrogenated at 50°C in thiophene (4% solution; 1 ml) and

35  methanol (150 ml) with palladium on activated carbon (10%; 3 g) as a catalyst. After
uptake of hydrogen, the catalyst was filtered off and the solvent was evaporated,
yielding (x)-cthyl 2-(phenyimethyl)-4-[(phenylmethyl)amino}- 1-piperidine-
carboxylate (interm. 22).



15 ()-cis-1-(3, 5-di net hyl benzoyl ) - 2- (phenyl net hyl ) 4- pi peri di nol (interm
.18; np. 178.1 [err]C
([err])-1-13,5-bis(trifluoronethyl)benzoyl]-2-phenyl -4-pi peridi none

(interm 19; np. 119.4 [err]O);
([err])-trans-1- 51 5-di net hyl benzoyl ) - 2- (phenyl net hyl ) - 4- pi W
(interm 20; W7 ‘#ﬂ 153. 2[err] C). -25. Triethyl am ne&‘(?ll

met hanesul fonyl chloride (3.4 m) were added to a m xture

internediate (1 13 in 2 tdhe Ju xt re nas
stirred at RT fo g“2’?3‘)"’“"3; %‘gﬁhﬁ#ﬁ%ﬁh{%“&mﬁmﬁg‘%ﬁ% q?“ FNaoH 50%
and again with WA5@m)) \qiﬂEPalladlum op activated carho:(10%u 2 8) as aeemalystl ABeruptaka of t he
sol vent | evapor ?iﬁn Qi Ras Mferdd Uff dnd Wk solvent wiklevasdr THe'réidiie Weds aPhy
over silica ge [r

fractions were g‘gpig‘ﬁ%af' ‘hggﬁvly{ evapcﬁ%?{em(fm ﬁ%@%@“ﬁ%’( 90%
of ()-cis-1-5 97/3 ©356).dThepiry fractionoyere collecisd and thesoliverit evapopitseyieldingo|

met hanesul f onat a'ig%lzﬁ))of -cth)ﬁ 'ﬂﬁﬁfn@-&%ylmethygl)—l- pigetidib&rtdRylate a) A

m xture of ([er %I - 0X0- 2- ( phenyl net hyl pi peri di necar boxyl ate

(10g) and hani ne (4 g) was hydrogenated at 50C in thiophene (4%
solution; | n ) a;rlntenﬁamtc (@B) (5. @), 2¢chiddo-14(2-ethiox yetiyd)- 1 Z-denzimidazod (13.5/g)tand

car gfgsg 13;{3 bt i ah £50 °C for 4 bott®! HEmBrb Wik AGTup h"°

yi el di ng() - M %‘ﬁ? ﬂ?’a i%@h?%ﬁ‘ff&]“”f“ﬁ%&‘? WAIGE-

car boxyl at e (| ntﬁtdbrgﬁnﬂjlayerwasdned hmﬂéﬁ)lvemevapomed The residue was

PCT/ EP96/ 05877  purified by column chromato Eraghy over silica gel (eluent : CHyClo/ c%m'ﬁ 13).
!fmeé

b) A m xture of |nter dlate(2 wa rogenat ed at Olerr C|n
met hanol ?%W%P‘; %‘I‘f éé‘(‘?“{%‘f@g“@aﬂﬁﬂﬂ'%?@%(nfb fas a

catal yst. After (#)Jcﬁiyb ci\f-4-[[1-(Leﬂbxyhﬂi}g)em-beﬂzhnﬂmwmzi(pbdnyhmwf and

t he sol vent S _ gﬁ%@ nﬁﬁﬁ‘h purified by colum .
chr omat ogr aphy ov SI |ca e e_ uent: CHZC1[err]/ (CH3OH/ NH3) 5 97/3 to

95/5). The pure fractions wer e col | ect ed and the sol vent evaporated,
yi el di ng cExammlezdd0 of ([err])-ethyl

g) almn ?gr ?re Ei pgfgyzl%éﬁd*ybﬁiyl)ggﬂmkﬂlﬁldWMI(&z @) was added tor(kpethyl 233, ?i-a ' o
i decarbd, z
(13.5 g) and B )})?‘ gﬂ r l%Itil rred at QS?Q[)eré“E@’?or ours.

The mixture 4hs T 1$°H‘°P9’“d° the mbxtucg was siarred, F"t:’fbﬁt"lis was
washed with a NH&®T. ssudumm mhevmm gmteﬂfanol (20ml) J&%dmamrbaﬁeﬁ was
gl‘l ed, filtered Qﬁs?ﬂe\ﬁ%%m ?R%lat\ﬁ Eaﬁ}‘f@dgg%‘ | fied
y coI um chr oma oc gs(;ﬂ 7/ 3).
The pure fra(_:tioﬁ%,"'i %1&981“% dé‘b’a‘ﬂﬁf’- s"iﬁ g 20 g

(779 of ﬁltered, and the ﬁltrat_e was evaporated. The residue was purified by column
25  chromatography over silica gel (eluent: CH,Clo/ CH3OH 98/2, upgrading to 97/3).
The desired fractions were collected and the solvent was evaporated, yielding 2.6 g of
(x)ethyl trans-2-[(3.4-dichlorophenyl)methyl}-4-[{1-(2-ethoxyethyl)-1H-
benzimidazol-2-yl}amino]}- 1 -piperidinecarboxylate (interm. 25), and 6.2 g of (z)-ethyl
cis-2-[(3,4-dichlorophenyl)methyl}-4-[{ 1 -(2-ethoxyethyl)- 1 H-benzimidazol-2-
30 yl}amino}-1-piperidinecarboxylate (interm. 26).

Example All

(2)-1,1-dimethylethyl trans-4-hydroxy-2-(phenylmethyl)-1-piperidinecarboxylate

(25.6 g) was dissolved in N, N-dimethylformamide (256 ml). Sodiumhydride (4.24 g)
35  was added and the mixture was stirred at RT for 1.5 hours. 2-chloro-1-(2-ethoxyethyl)-

1H-benzimidazol (24.8 g) was added and the mixture was stirred at 70°C for 18 hours.

The solvent was evaporated, the residue taken up in water and CH2Cl; and the layers

were separated. The organic layer was dried, filtered and the solvent evaporated,



([err]) et hyl

Cis-4-[[1-(2-ethoxyethyl)- 1H benzi ni dazol - 2-yl]am no] - 2- (phenyl net hyl )- 15
1- pi peridi necarboxylate (interm 24). Exanpl e Al10

1- (2- et hoxyet hyl)-1H benzi m dazol -2-anm ne (8.2 g) was added to (*)-ethyl
2-1(3, 4- di chl orophenyl) met hyl ] - 4- oxo-1 - pi peri di necar box Iate (13.2
g) in CH2COwersrR436®@0 ni). 20 Titani um(l i sopropoxi de ( PET @!Was added
and the m xture was stirred for 3 hours g at RT. Sodi unborohydri de
(1.82 g) in ethanol (20 m) was added and t he reaction m xt ure was

stirred over ni ¥rdingt50g(} of () b4-dimsthylethyls deest4d Ha(Zratoxyethy R 8- was
stirred for 5 U&nﬁﬁhmol-ﬁrv'ﬂ&){]-&t laerg'?rﬂ&hﬂ)-) iR eidine.datoyile iDL Ur € was

stirred, dried ered the filtrate was evaporated. The

-resi due was puéifing;il colum 25  chromat ography over silica gel (eluent:
CH2C [err]/ upgrading to 97/3). The desired fractions

were col | ect edAzniaturaef (&) !ﬂnvanm%[(émmywﬂl-ﬁjﬁﬂeﬂpxwﬂwl)-

l(o)englt rr]nylclatzI)ians1ﬁ‘h%z’%’nijdagdl rleli:l oc rb &bfy‘“ ﬁh'i&)ﬁ bgﬁ 6,2 g of
([err])-ethyl 2 ‘8?@?1 ["F’%E'Af"dﬂd%!ﬂfbff evaporated 9

- (2- et hoxyet hy eqummmequwwm Gh] prm-p aymwarboxw ate

(interm 26) the sojvent év %ﬁﬁﬁﬂ%ﬂﬁeﬂ
SR Ean kS a5 12,5 9 oo

was added an d ipgrading o904 0)vcFhegiure fractions wésd cd’bltucteil ahd the solsent was evaporated,

fhéh'm‘)i?urle(ﬁaiﬁ*@@ffeng@ é**j'zf“h?f@' uctagOinengihnéing 4 iRpB00° 20C
evapor ated, thd- ?‘ég‘%ﬂﬁ’g‘ ”&P"eam?&r] C[err] and the Iayers
wer.e separ at edhﬂ'ﬁmlmrwwmbmpmdwas dried, filtered and the sol vent -

E\@?ELSE,GS 877(ﬂ:)-cis—N-[MS%Z&%%thnyl)mahyll-&pipeﬁdinyl]-1-(2—emoxyethyl_)-ég_-
yi el di ng 50g ( bernsirpidazol-2sagming yihydrochipridamonobydrpte.2-propanolate(2:1) (interm. 29);
trans-4- [[1 (Zaﬁ hoxyet hyl )-1H -

T a1 et iy e

trans-2-[ (3, 4- aming shaprd ‘H';‘PF']‘- ) [| - (2- et hoxyehyl ) -
1H benzi m &azol - 2-yl ] am no] 1 pi peri di necarboxylate (2.5 g) and KOH (2.8 g)
in 2- pro@mﬂg@ﬂ m) was stirred and refluxed for 48 hours. The -.

| t t d
é(zlz\C/JeFer\rA?.s 'el'\rllzporgam c(:'i)""!".w.[l\ligsmipqn%"thl %a'a@ggm nalulqeﬁ PF eregdwgngrtﬁg
sol vent evaporé’F’é"&m‘dﬁfé‘zr%Pﬂ@@ )49 methap ) wes hydroganated with patiadivse r aphy
over sil | ca gelon(aetli\uwﬂtcarbaﬂm erg)]aééemghv M’t&)u;ﬂﬂde!bfhydrogen, the onalglstvgast O

90/ 10). Qip 2%&%%&:8 ﬂiﬁ&?vféﬁ’k\'va?:ﬁ&&g M rekidfe W pifeited BF ol POr at ed,

/S 09, L e ehvosnsiogkeeti il e delovntCHACTCHAOH 955}, ey fractons

were collected and the solvent evaporated. The residue was suspended in DIPE,
filtered and dried, yielding 0.6 g (17%) of (+)-cis-1-methyl-N-[2-(phenylmethyl)-4-

piperidinyl}- 1H-benzimidazol-2-amine (interm. 31; mp. 86.3 °C).
30

Example At4 .
(2)-1,1-dimethylethyl rrans-4-[[1-(2-ethoxyethyl)-1H-benzimidazol-2-yl]amino]-2-
(phenylmethyt!)- 1-piperidinecarboxylate (6 g) was taken up in methanol (160 ml). HCI
in 2-propanol (16 ml) was added and the mixture was stirred and refluxed for 1 hour.
35  The solvent was evaporated, the residue was taken up in water, diluted NaOH and
extracted with CH2Cla. The organic layer was separated and purified on a glass filter
over silica gel (eluent : CH2Clp/(CH30H/NH3) 95/5). The pure fractions were
collected and the solvent evaporated. The residue was crystallized from DIPE, yielding



1- (2- et hoxyet hyl ) -1 H benzi m dazol -2-am ne (interm 28). In a simlar

.way were prepared: 15

()-cis-N-[2-[(3,4-dichlorophenyl)nethyl]-4-piperidinyl]-1-(2-et hoxyet hyl)-1

H benzi m dazol - 2- am ne

‘dlhydrochlorlde nonohydr at e. 2- pr opanol at e( 2: 1) (intern.

()-cis-I- (2- M@‘{ hyl ) - N-[ 2- (phenyl net hy}.) - 4- pi peri di nyl h’ﬁﬁ)‘enm m dazol
- 2- am ne et hanedi oate(1:2) (intern.30). 20 Exanpl e AI 3 A

m xture of ()- |\ - 1H

benzi m dazol - g&%ﬁ%%% igbm'?'w{?ewwgﬁ@m%@%ﬁgwm&?%yﬁ oge ted W th

pal | adi um ﬂmmm% ¥10% 2 g) as a catal yst. After uptake

of hydrogen, tmaﬁﬁﬁmwﬁywm :filtered off and the f| ltrate was

i1 ca gel (ol ﬁ%t?‘?' é@a“?%rﬁgwéd@%vﬁéw&%ﬂﬂ%wmﬁ ne " Clare
col l ected a d . 8kat ed. The resi due was suspended i n DI PE,
filtered and drif-‘ﬁ‘anséNFi- 194(p1;7e%1m9n -1-(2-thienylmethyl)-1H-benzimidazo}-2-

([err])-cis- 1rreté/ 'ﬂ'@[ (pheny rrethyl) plperldlnyl]
| H benzi m dazoPm3CIA%TE- )nt erm 31, . 86.3[err] 0. Example A
14 () - | (@ -tansel-l omyhenyl)methyl]-N-[z-(phenyl yl)-4-pxpendmyl]-lH-

trans-4- [ [ 1- ( 2-pghdimitd£dl vandine (it 25/ tnp) 6!2?'2*&) | Tam no] - 2-

(phenyl met Qyl ) - 1- I necar hox was, t gk anol (160
m). Hd 1 lkﬁ“'g'%kgﬁ'&ﬁ!?ﬁ l&ﬂ' tﬁﬂt@‘[g'dmé’dyl&f‘f B#:P‘B?'}‘{}?Pﬁi&es stirred
and refl uxed fdo:nzimtdazniz-aiﬁne(lﬂthm.%),vent was evaporated, the residue was
taken up in valgypoihy ﬁmg gw& ndmyl]%étﬁﬁtﬂﬂbmﬁxﬂid%%ﬂdl The
organi c |ayer \3@3 86%4 and puri ?‘éd on a glass filter over
silica gel (el 2C [err]/(CH3OH/ NH3) 95/5). The pure fractions were

col l ected and t(aeiract-K2methydSaxazodyl)metlind]-Nd2(pheaylmmthyDrdypipaidinyllelH< r om

Dl PE, vyi el dgng 9.
DIPE Y oggw benzimidazol-2-2ffind Ghtefin. 38); 27

g (63.4%. {x)-trans- l-[(5-methyl—2—furanyl)mcthyl]-N-[2-(phenylmethyl)-4-p1pendmyl 1H-2-
([err] )-trans- Ibe(lﬁmaiahule@yamhy(mefﬂﬂm;(phenyl nmet hyl ) - 4- pi peridinyl]-1H
benzi m dazol - 2- am ne (|nterm 32). .. In a simlar way were prepared:
([err])-trans- K ¢ ' i
5 benzi m_dazq

()-trans-N— 2- (M " thyI) 4 pi peri d| nyl']-1-(2-thienyl methyl)-1H benzimd
azol - loﬁimtmcdlaéxl) (6.44 g) and 1-(2-ethoxyethyl)-N-piperidin-4-yl-1H-

() trans- 1 [(4%3@.2? )Jm»r%nw Dy holy dhabingt AS0mdh ] - LH+
benzi m dazol - 2-am n n

([err])-trans- ¥ashy %ﬁ%‘l‘? PH?‘F‘]"“‘RF r?fﬁl Lgengeatalystin per i di nyl
]-1H be rantoclasem AR5 amhunder(a préssureof Sbig overmght After uptake of hydrogen, '

(Lerr])-tr38s- Nad ardl Ry itk Wit dicfbnd hidtel s e¥elporated "™fld hsidubtofi pedeiba 122! -

by column chromatography over silica gel (cluent : CH,Clao/(CH3OH/NH3) 98/2).
Fraction 1 was collected and evaporated. The residuc was crystallized from CH3CN,
the precipitate was filtered off and dried, yielding 2.14 g (20 %) of (:i:)-cis—l-[l,3-bis—
(trifluoromethyl)benzoyl}-4-[4-[[1-(2-ethoxyethyl)- 1 H-benzimidazol-2-yl]Jamino}-1-

30 piperidinyl]-2-(phenylmethyl)piperidine (comp. 5; mp. 201.5 °C). Fraction 2 was
collected and evaporated. The residue was stirred up in petrol ether, the precipitate was
filtered off and dried, yielding 1.04 g (10 %) of (z)-trans-1-[1,3-bis(trifluoromethyl)-
benzoyl}-4-[4-{[1-(2-ethoxyethyl)-1H-benzimidazol-2-ylJamino)-1-piperidinyl}-2-

(phenylmethyl)piperidine (comp. 6; mp. 174.5 °C).
35 _

Example B2
Titanium(TV)isopropoxide (3.55 g) was added to a mixture of intermediate (7) (3.78 g)
and intermediate (1) (2.74 g) in ethanol (10 ml) and the mixture was stirred at RT for



(interm 37); -

-()-trans-1-[(2- et hyl - 5- oxazol yl ) net hyl | - N-[ 2- (phenyl met hyl ) - 4- pi peri di nyl ]

-1H .15 benzi m dazol -2-am ne (interm 38);

() trans-1-[(5-nethyl-2-furanyl)methyl]-N-[2-(phenyl nethyl)-4-piperidinyl]-
1H 2- benzi m dazol - 2-am ne (interm 39). 20 Exar;pl e Bl A

m xture of W@WLMRMi ate (1) (6.44 g) and CT/EP60SSTT

1- (2- et hoxyet hyl ) - N- pi peri di n-4-yl -1H <28  benzi nmi dazol - 2- ani ne (4.33 Q)

in thiophene (4 %solution; 2 m) and toluene (450 m) was

hydr ogenat ed w benrs Sodiya ayanabarahydride(0.68 grinrethenol((S anlywas added and the cat al yst

IA][\ter ’ t:llite Oginﬂiﬁﬂe%sﬂtﬂ'ﬂi%iRTGV&B&M“WE&(POﬁl)@ia%%ﬂ&d?%n’%@f&glsqm%ﬁt@%Igmrate

was evagor at edh{%lg%mmg b%%mm ioy consu g%q§r%lF aphy

over silica geFhymixtuse was filgigdandtis: i@m!ww&ezyaspunﬁedbfr action 1
|l ectsed goMnedtabMmardiaph ili fWBCN

T coshimair i ekt i)

([err])cis-1-[

(trifl uoronet hpirified by FRLIC (4lukeht4 1¢lpéne{22prapanol@5£5)h (The pure fractions were collected

1H benzi m dazoky d?e d&@wew% MIIHMO'Igﬂl ﬁ&g&gﬁw‘yh‘,\.ﬁ peri di ne

the Tesi due Eﬁg{gb f}

tion [ﬁg ected _and evapor at ed.
The residue wa!éle 18%@'%9@ ) beagoyilod-id-111-(2-
12 |) I'tered 2!({ 1aaﬁo)c_lretlgl)-lmbmhm&g.oﬂewl]mnb}m-(ﬁﬁenyﬁnemyl)-l-pxpendmyl}-z- :

trans- °

benzoyl ] - 4-[ 4- E:W &'Wbéa{ ‘%Hé%-l‘?brgﬁzn%sdcgqu%?‘w 93%111052%4B| per| di nyl
]-2- (ph 'HFP?“BF‘&@V bnzeyll-4-thi 1- %—eﬂlﬁﬂeﬂwﬂ sbenzjmidazol-235
Exanpl e B2 yl]mﬁhbﬁl{pﬁﬁjlﬁ&ﬁgbmmmn&ﬁ-l-@h&@lméth petidihedcdnsp. 34ym xture
of internediatg (fosd«/8 9) - and internediate (1) (2.74 g) in ethanol
(10 M) an t he P Xt ur g was stirred at RT for WO 97/ 24350
PCT/ EP96/ 05877 : - - 28- 6
hours. Sodi um E3ampeBRohydride (0.65 g) in ethanol (5 m) was added and the
m xture was st |an,s-ahsemﬂaa'roﬁn thyD)beiabdy! chilbrids (1(52Q) Wiag adied, follstesd byatiethyled f or

15 m nut es, gﬁkqﬁﬁ Jeﬁﬁ&iaté@ﬂ@l %yd@gﬂmzmg moq,q ﬁﬁe tfdd the

m xture was stirre ure WanI red andthe
sol vent evapor #igyre W?M%?%E\'WTF&?‘W@“ W“Bd‘f’&ﬁﬁﬁ“‘!:ﬁﬂﬂ?ﬁ'[smphy
over sili Ca(}gelse[(aﬁhelbr'llheofﬂdﬂﬂli)&fwhmt&ﬂf&hmeﬁmﬁlmmd THer act i ons

were col | ect ed ;agqk }'fogé}%ilicgﬁzﬁelﬁ&ﬂ - ‘cBei,y on B) .

wer e puri HP q% uent ;. tol uene 5/5). "The pure
fractions were‘%’gggam ﬂ%@?&'ﬁ%ﬂ?‘& § M@mﬁﬁ‘spended

in petrol etherThetdsiduemas ﬁtﬁllﬂéﬁiﬁdﬁm yieldin 2mgl(xo‘m)gon¢ Yofpary- (7 99 of

2 , 4 tyr 2- 10 -
e R
(phenyl net &yl) T d 0.74 g (9.3 % of
2[9”1 4[ er r] - tbh QPeinpound (85) (0.5 g) was separated in its optical isomers by column chromato-

113,51 b1 S(171 Ty CUEA M Sl g ikl ok o CHIOIV DY A . TRB21 M lazo

| -2--
pure fractions were collected and the solvent was evaporated, vielding 0.21 g (42.4%)
of (A-trans)-1-[3,5-bis(trifluoromethyl)benzoyl}-4-[[1-(2-ethoxyethyl)-1H-

30 benzimidazol-2-ylJamino}-2-(phenylmethyl)piperidine (comp. 94; mp. 110.0°C;

-[cz]zb0 = -22.97° (conc. = 1% in CH3OH)) and 0.24 g (48.5%) of (B-trans)-1-[3,5-bis-
(trifluoromethyl)benzoyl]-4-[[ 1-(2-ethoxyethyl)-1H-benzimidazol-2-ylJamino]-2-
(phenylmethyl)piperidine (comp. 95; mp. 111.5°C; [u]g) =+22.96° (conc. = 1% in
CH;0H)).

35



yl ];am' no] - 2- (phenyl net hyl ) - 1- pi perdi nyl ] - 2- (phenyl net hyl ) pi peri di ne (conp.

A4, np. 105.9 C). 15 Exanpl e B3 a)
3,5-bis(trifluoronethyl)benzoyl chloride (1.52 g) was added, followed by
triethyl- anmine (1.4 m) to internediate (7) (1.9 g) dissolved in

CH2C [err] (100 and the m xture was stirred over g ;ﬁ,%r,o

m xt ure was %g)ﬁg ith water and the | aygygs were 20 separate Eﬁ}ﬁ
organi c |ayer vvas dried, filtered and the solvent evaporated. The

resi due was pur q col um chr omat ogr aphy over silica gel (eluent :
CHerr]dJ[err]/ CH3OH/ NH3) 98/ 2). The pure fractions were collected
and the sol vent 3ty wfurancarboxyiwec\dég 190.2) and 4 -hydroxylH-benzetriazolem DI PE,

yl el ding 2.47 g(0.00%) wefe a(d)ledtbQ&)&ms-l-{a-muhyl-s-oxazolyl)mthyu-lv-[1-[2-(phen Imethyl)-

5 T yiTan L,L%BMQ%#@W@ b Yor S TG Wt R 92701
b) Conpound 5(85ywwewgyumdsm§q qu tioptof triethylamine:(0:5 wl) apd| U
ﬁg;gg‘g; (C):-ZH[ err] 0 2 lml’ﬁ.%le irrh&@he frhact | %h (OOrS% )C,!g| | ect ed
and the sol vent %@@ﬂb&ﬁ@%%ﬁ?ﬂ&‘b‘ﬁ%ﬂ&é@oﬁm n\éﬁowmgh
E)A—tranz) ||[g BTmmN;MmWWMmm@umw+H 30
enzi m dazo b et icR@fel HE)@),

110.0[err] C RV A Zre%{emgc Jn% N (a—éLer r] OH) )
and 0. 24 § 1. WBAFadins T /50150 o QOB LTHG deired Tl were collcted an

](t r2| fl uor ome'z hﬁsﬂ?ﬂgxaﬂwwﬁnEOMy&WH@mmmmﬁsﬁl}] ani i no
-4 eaty R(Rmhetttyl-Bo: ] - '
R G ey

Exafrpl e B4 3-net hyl - 2- benzof urancar boxylic acid (0.100 g) and

1- hydr oxy- 14 beExample B5ol e (0.070g) were added to

) e S M I )
CHI[OeIrOr] c [e?/r] gﬁﬂff’:}m @ pea '&’Fﬂlfn}e’ @f\'?‘? i" g‘p‘here

solution of tri piphydmmbexz(lﬂdé((mop ghamtl 3 S-bns(tnﬂuoromethyl) benzeneisocyanato

1- (3-di met hyl a qﬁl;m ‘g%r bJEhﬂ t'avﬂfo hwes0- 080 0)
vvas'-stl rr nﬂrmgﬁ%‘l‘%’ J’W%’m“ “’rﬁf)@%: wﬁhﬁmgre

i sol at ed and puncdamenh HP)/OH, omcn;mmus upgradmggverw&(nbotmmogrm ent :

E,Se?%of‘é”&’?b“fﬁ o L ook i st 19

sol vent was eva r"EP I 3y(! l@f( Hiflngr E?P’&‘Wb (2-methy1-5-oxazolyl)methy -
([err])-trans-| -lﬂ(t&nmdnzdﬂ-ﬂyllmﬁm}flupxpmdn)yl]-z-(phenylmethyl) -1-piperidine-

car bonyl ] - 49§ 4- |;:£g%° 5- oxazol yl') met hyl ) -
1H benzim dazol -2- Hrade@&?}f 2)

pi peridi nyl ] -2-(phenyl net hyl) pi peri di ne.

(x)-cis-1-(3,5-dimethyibenzoyl)-2-(phenylmethyl)-4-piperidinamine (1.2 g), 2-chloro-
l-(Z-mienylmethyl)-lH-bEnzimidazole (2.24 g) and copper (0.6 g) were stirred at

30  150°C for 5 hours. The mixture was taken up in CH;Cl; and filtered. The filtrate was
washed with diluted NH4OH and stirred. The organic layer was separated, dried,
filtered and the soivcnt-e\iaporatcd. The residue was purified by column chromato-
graphy over silica gel (eluent : CH2Clo/(CH3OH/NH3) 97/3). The pure fractions were
collected and the solvent evaporated. The residue was crystallized from CH3;CN,

35  yielding 1.87 g (35%) of (x)-cis-1-(3,5-dimethylbenzoyl)-2-(phenylmethyl)-N-
[1-(2-thienylmethyl)- 1 H-benzimidazol-2-yl]-4-piperidinamine (comp. 76;
mp. 201.4°C).



15 Exanpl e B5 A m xture of _
([err])-trans-N-[3,5-bis(trifluoronethyl)phenyl]-4-[4-[[1-[(2-nethyl-5-
oxazol yl ) met hyl ] - 1H benzi m dazol - 2-yl ] am nol - | - pi peri di nyl ] - 2- (phenyhnehyl)
- 1- pi peri di necar boxam de (0.100g) and 3,5-bis(trifluoronethyl)
benzenei socyanat o (10 drops) in CHerr]dJerr](2 mM) was stirred
over ni ght aWQd72438en, the conpound was.2Q_ isol ated and PGAERHOSThHY
col um chr omat ogaphy (el uent gradient: (0'.39% anmoni um acetate in
Herr]O/CHerr ! oH CH! err] CN70/ 15/ 15 upgradi ng over 0/50/50 to 0/100). The
desired fracti coll ected and the sol vent was evaporated, yielding
0.050 ¢ A mixture of (£)-1-[3,5-bis(tri -2+ -piperidi :
(EL“[ ; is(trifluoromethyl)benzoyl 2 4(phenylx‘x;fvr,thy )-%pnﬁgrtl%xw - oxaz

(Lerr]) - trans- by hodsos b it yimei). SHE Az N hdin-2lamine. (21465 and

Y thyl]-
zglyb)e?zai ?ydgzo&l;@;mmo?gmdﬁ%r%zwg%g%mwm #hRT; for 3 bowrs: Adi ne-
car boxsim gfixtafeQTBodi anoboroh 2628 nethanol(Sml)wasaddeg. The .

- -1 - - . [7).-.2- (RN | pet -4- 1.2
(RPN Stk icd s e R RER
copper CI(42C16[ 9) ?mﬁtmoﬁﬁmMQmeNwmﬁmﬂu?ﬂ t?kgn
up I n €I fthe fit d,' The b C[@@ Polsepf LD artute
NHAOH and st - a by Pl “filtered
U o e orDIRUEHch 0L ik T b e,
gr aphy ovelOsi Isolgent gns e¥apbratd! Eachfe&idgecwas| drieCaRd biobidd yieRiing3).22 g (19.4%) €

f ti cie 1508 Yo K- (8) _ahe.: id
cryst ;FP?ZQ??P“*’@'%}@ %?“““‘“"@'P iﬁ%@%ﬁ?éﬁwf%ﬁ% iidS Cue ves
([err])-cis-1- ([.g?% L% H@H&b’ﬂ pyimstixh) 9mpy 112; mp. 108.7°C) and
[ 1- (2- t hi enyl m8tldyg (R29) ol ¢)zramis- 43(5-bis{iflubrongtipyberbioy4i [[B(AL RMRPimeaRi)-
. 20 49 - o, 3 imionabfR. PH1pFAGE .y amine 2 phenyimethypiperdine (o 415 05577
([err])- 1-_f‘§, 5-“5?-%?4-3@4 uor onet hyl ) benzoyl ] - 2- (phenyl net hyl ) - 4- pi peri di none
(4.29 g), 3-(2-furanylnethyl)-3Himdazo[4, 5-b]pyridin-2-amne (2.14 g) and
titani un(1V)i s@ExampieBgie (3.41 g) in CH2C [err] (5 nm') was stirred at RT
for 3 hours. A R %1 4. SO Wi O, l: _ i,n_et hanol
- 5 (Fﬁa 1175 X! dith i QberZ 0010 3 Hhhick 01126 7 st har

5 nf dadrest ﬁ m% W&W T oselved e, (5
§n) a)ndmcns%z?sl 2 NXgimethylf 3 .‘).Wag's“"éﬁ[’rs' iNa: SO RYAEE (602 1 or 153
mnutes. TRB bi(B6g) wasdddedind themixtire Kas stirred'a€46°C fonihour. 2-Chides-1fi [ trate:

. t ed.ysali | RpLi L '- R , 0/ :
N er 1] 00( O OHicr Morbhsly e 0t hinsoiuB (28 waF iR hoa e Millpee g ang
their 10  sol vEREd §£00°G {o5,38 hayrs Thesalvent was ayaporgiad and the-residueiwas takencip
yi el'ding 1.22 ¢nwaer d@idCH2Clo. Theforganic layer was separated, dried, filtered and the solvent

(Lerr])-cis-1- 43andll (elrkdidtRWATELANLA R ERAMN drrcindtbetan® olvelf k4 gL NY! ) - SH
e s et oot o e g 1 B o

ons; were collected and the solvent was

([err])-trans- kevigbrdted)i THetresidue s eritallizkd RoMINPE] yididing 3:85 2-(6swponicyeishy! ) -

o Obe, oy el 1080y AR e thiok PSRy fRyiY 1 - Bkl 5 1 685 11
' " "(phenylmethyl)piperidine (comp. 70; mp. 154.1°C).

30  Example B9
A mixture of 1-(2-ethoxyethyl)-1H-benzimidazole-2-thiol (4.44 g), intermediate (21)
(6 g) and potassium carbonate (2.76 g) in ethanol (300 ml) was stirred and refluxed

overnight. The solvent was evaporated, the residue was taken up in water and extracted
with CH2Clz. The organic layer was dried, filtered and the solvent evaporated. The

35  residue was purified by HPLC (eluent : CH,OH/(H0/ NH40C(0YCH3 0.5%) 75/25).

The pure fractions were collected and their solvent evaporated. The residue was
separated by column chromatography over silica gel (eluent : CH;Cly/CH30H 98/2 to

96/4). The pure fractions were collected and their solvent evaporated. Residue 1 was



Exanpl e B8 :
([err])-cis-1-(3,5-di net hyl benzoyl)-2-(phenyl net hyl )-4-pi peridinol (2.6 Q)
di ssol ved in N, N- di met hyl f ormam de (100 m) was stirred under N2.

Sodi um hydride (60% 20 (0.36 g) was added and the m xture was stirred at
‘40[err]C for_1 hour. 2-Chloro-1I- P96/05

[ (4-fl uorophg'r?ﬂ" -net hyl ] - 1K benzi m dazol e3¢2. 6 g) was addggrénnd tﬁg

m xture was stirred at 60[err]C for 20 hours. The sol vent was

ted dt i d .z .o Th
e 2 27, S AL Wt T by
evapor at ed. The ethyd)- idpzol-2yllhiol3-(Rhonylmethy Dpiperidinseormp108); Residpe 2 ca
gel 25 (el uentyas@rb®and grrkied, yielditig £72 § OH+)-Ffand-1-(3 Sasimethyibénzag@y-4qIsuer e
Crybtal i zed f r GRETRIDREmigasol B RRL(ieoy iy hppridife t8mp. 106;
| - (3, 5-di met Byl bapd4§87Q)--[ [ 4- [ (4-f | uor ophenyl ) net hyl | - 1H benzi nmi dazol - 2-yl ]
oxyl-2- (phenyl net hyl) pi peridine (conmp. 70; np. 154.1C). 30

Exanpl e B9 m of 1-(2-ethoxyethyl)-1H benzi m dazol e-2-t hi ol

4. 44 , inter at 1 and_pot assium te. 7 I n
fat hanolg) ( 300 ) ium by i‘b%@wé??@zgam o 8@85?““@2@%35@%%& g\)/vals
evapor at ed, the methylérmamnids (100sah) andbstirred\dhemixuure was stireedtab 60°C for45 wi t h
The 35 'r ooty arinttes @bmiBaebTg) wed adifl &9 BERMIE wakidfalw 00T A1 CC.
GBON (Ho0 N, or PRl EhestoRieas Wasigvaperaica s Uiken up in GHpCl2 apd watel T,
col | ect ed and t haganisayeroras sepacagei; drdeddifiltéredanddabe shiventevaporated. Thesesidueatasd by

col urm  chr ormat ogRARRY oft ¥ Yfassfiller GRerdtica (M : CHEERICHOH 971/5). 1Hepad 98/ 2 to
96/ 4). The pure fractions re.coll ected and thei rTEC)l V%'I;lt evapor ;e%d.

Resi due 1 was ractions VYgse g ted apyl their solvent evaporated. idue was crys

e resi
PCT. | EP96/ 05857 from DIPE, f_ilteredanddﬁed, yielding 1.19 g (42%) of (x)-trans-1-[3,5-biftrifluoro-
L ety i —
ethyl)-1H benzi MQBX'PF@YIWM“Sf@& %l‘ﬁﬂ ﬁ\.ﬁf?'fﬁ)-) pi peri dine (conp. 105).
Resi due 2 was dried and grinded, yielding 1.72 g of :
([err])-trans-| - EanipleBiEt hyl benzoyl )-4-[]1- (2-

et hoxyet hyl )od H Doz i - 2-v]1thiQ lner kol orrp
O o VD e e B £ B e O
was adde 0O a T o) . = )
met hyl f or mani de fobfirewa) washdd withidileed NGOH, diied and ehesolventcvaporated t THzGEsidue] C
for 45d10 m nUWcryitﬁﬂmﬁ_ﬁséhﬁ; i‘ﬁeh&hdw@ﬁaéﬁﬂﬂdﬁﬁmmelﬂhg? chps
Cp | n GHDO [of 1) CHAGM28R), Hiepre Hactions whrs i apd eigscived supmarnsy ,-'%aé Led,
f: | ter fe_o|I and2s heresidhssomire e ieRing. 1 ITH6f (Acmind)¢-(3/5dlimethylbenoyli-H[Re2on a
ass I1ter ove (=N \
Practions were c%?Fﬂ:th&%-%ﬁﬁ%ﬁﬁ%ﬁr&%&%@%@@%ﬁ#ﬁé‘% (e 058
crystal lized 15 214333 ppH@B-rens)-§«3.aulimethylbsnzey -4 l@ethoyyethyiy 18- (4209 of
([err])-trans-| - péhzimidazo{-2+yiklfinylB2-(phenylmethyl)piperidine (comp. 110).

30 Example BI2
Isatoic anhydride (0.49 g) was added to a mixture of (+)-trans-1-(2-ethoxyethyl)-N-
[2-(phenylmethyl)-4-piperidinyl]}-1H-benzimidazol-2-amine (1.14 g) in CHoCly
(150 ml), the mixture was stirred for 3 hours and then refluxed for 3 hours. The solvent
was evaporated, 2-propanol (100 ml) was added to the residue and the mixture was

35  refiuxed for 18 hours. Isatoic anhydride (0.2 g) was added again and the mixture was
refluxed for 4 hours. The solvent was evaporated and the residue was purified by
column chromatography over silica gel (eluent : CH;Cl>/CH30H 95/5). The pure
fractions were collected and evaporated. The residue was crystallized from DIPE,




met hyl ) benzoyl ] -4-[[ 1- (2- et hoxyet hyl ) - 1H- benzi m dazol - 2-yl ] met hyl am no] - 2-
(phenyl net hyl ) pi peridine (conp. 108; np. 155.2[err]C). Exanpl e Bl1
20  3-Chl or obenzenecar boperoxoic acid (0.173 g) was added to a m xture of
conpound (106) (0.5 g) in CHerr]CdJ[err] (10 M) and the m xture was
Stirred for 2.5 hours at RT. The m xture was washed wi th dil uted
NaCOH, dri edW@R32435¢ sol vent evaported. The residue WEIEEPYSBT | | zed
from CH3CN. The residue was purified by HRRT (eluent: CH2C [err]/

CH3CH 98/ 2). The pure fractions were collected and their sol vent

evapor at ed. Theidding 05aE334%3 of\)ydrans-ld&-aminobenzoyld-4cll 1H{2-eshaxyethyl)-1H-
(A-tran)-1- (3, Detiifidabotid }6)}2-(phkbylmétByl)piperidine (comp 123; mp. 197.4°

et hoxyet hyl ) - 1H benzi m da?(y)?ﬂZ 1ill ]&gﬁl)]é‘nyl Y)plpe( phergyl rr%t hyI )ppl perlct)jl ne
(conp. 109)

(B-trans)-1-(3 T&*ﬁéﬁﬂo&%f&ﬁ‘sﬁﬁsmﬁ that werg pregaree prcording 9 e of the above
benzi mi dazof- 2-examples @xay| | - 2- (phenyl et hyl ) pi peri di ne (conp. 110). 30
Exanpl e B12 | sat oi ¢ anhydride (0.49 g) was added to a nxture of
([err])-trans- Ipgbfg-fet hoxyet hyl ) - N-

[ 2- (phenyl met hyl) - 4- pi peri di nyl ] - 1H-je
CH2d [err] (150 ml), the ‘m x{ Ywas stirred for 3 hours and then
refluxed for 3 hours. The sol vent was evaporated, 2-propanol (100
m) was added to the residye and:thegm Xt uree was 35 pa refluxed for 18

hours. Isatoic anhydride ((y2 g) Yeas adde ain andlthe m xture was
refl uxed for 4 hours. gl v exapqr at d an si due was
purified by colum & aregaph er | uent :
CH2Cl [err]/ CH3OH 95/5).

fra s vve’?' | ected and
evapor ated. The residue wa# cryst allized from Dl PE, WD 97/ 24350
PCT/ EP96/ 05877 -32- vielding 0.5

g (33.4% of (){kpapexls [l am Qpbeqzoy R4 4-[[ 1- (2- et hdgst

benzirridazol-z Yibafn np -{2- (pieny | met hyl') pi peri di ne (donp
197. 4[err] O n

n
: . eu? WO, 2o ey 0) gy ca
according to ong of [ Bhe! ﬁee §% %ﬁ?&%&?ﬂzﬂﬁ Habl .
2 |B1|1 |CH3 {cH |NH |CH2-CH2-O-CH2-CH3 |H |(&)-rans/983
F,

RZi m dazol -2-amine (1.14 g) in

ar ed

13 |st{1 |cHs |cu.|nm m_@ H o |@)ciss 1345
1 1 = '

4 |B1f1 |cHs |cu |NH .,,‘_.O H |(2)>trans/120.3

5 |Bi|1 |CF3 |CH |NH |CH2-CH2-O-CH2-CH3 |H |(&)-cis/2015

Bi|t |CF3 |CH |NH |CH2CH2-O-CH2-CH3 |H |(2)-trans/174.5

7 |B2|1 |CHs |cH |NH -m,-O H |@)cis/121.8

g |B2{1 jcHs |cu [vm —cn,—@ H | ranss1396

A -]
2]
N
(9]
&
2
D
pe o]

~CHy (&)-cis/ 134.1

10 |B2|1 |CHs |cH _cu,_ﬁ_' :\Lm H | @-ransnzas
sy

11 |B2]1 |CH3 |CcH |CH2 '“”.'E?rcu, H | (#®)-cis/90.6

12 |B2j1 |CH3 |cH |CH2 -C"rf—r H |(®-trans/95.1

13 |B2|1 |CF3 |CH |NH |CH2-CH2-O-CH2-CH3 |benzyl | 2ct, 4t trans /
115.3




[er;r]

Co. X p R A Y R err] R6 Physi cal
Dat a . 1 B 1CH CH NH CH2- CH2- O- CH2-CH3  H
([err])-cis / 102.0 2 Bl 1 CH3 CH NH CHerr]-CH-0OCH2-CH3 H
([err])-trans/98.8 3 Bl 1l CH3 CH NH [err]
'H ([err])sgl 34.5 4 Bl 1 CH3 CH NH [ pEFrkpocrossT
H ([err])‘yﬁ?‘%f )120. 3 5 Bl 133CF3 CH NH
CH2- CH2-O- CHZ2-CH3 H ([err])-cis / 201.5 6 Bl | CF3 CH NH
CH2CH2- O CH2- CH3r—HT—TETtreme—-474—5T— 8——fo— S—CH—H
[err] HCo. |Ex)pt {Rns JA34d¥% |R 9 B2 |IR® cH{FPhysical Daga
[err] No. (lerrlb-cils/ 134 1 _1d. B2 KmpdafC) oy NH
[err] Ha (H2A[87 1605 t f@R NH 34 (CH2)2-0-CH2-11 | pBiyil| 2 G2
[err] H ([lerr]) {ci's/pO0. 4 ,12 B2 1 |CH3 cCH2  [elr]
H ([err])-traps /] 99.1 13 B2 J;.:HCFS " NH - CH2- O GH2- CH3
benzyl 2[err], A4igy gl rlan»Gfs CH |NH |—cir{ | H |(@)-cis/149815. B
WO 97/ 24350 4
PCT/ EP96/ 05877 o_ -B3- D0, Ex
p R A |16 [B2|1RiCFs |cH |NH ‘“"ﬂ PhylsHical | @hees No.
(np. in © 14A B2[1 OF3 CH | NH 2) 4 O CH- benzyl
2ferr], 4lerr] trgnsygal1 |CF3 IN " [NH | —cu( ) H |@-t¥iess]
105.9 15 B4 1 3 CH | NH err] H
([err])-cis / 149.0 16 B2 1 3¢ CH NH [efr] H
'3
([err])-trans — iyg gy |cPs |N. |Nm -cu.ﬁ’m H  |(-rans/1538
] N
: HC
19 |B2{1 |CF3 [N |NH -oa—@—cn; H  |()-cis/148.]
20 {B2]1 |CF3 [N |NH —Cﬂz-@-‘ah H (£)-trans 1107.6
21 |B2|1 |cFs |cu | cuon] —on v |H | Acis/1102
B2)1 {CF3 |CH |CHOH| =Ci; CH; | R B-cis/108.7 -
5 |B2|1 |[CFs [cu |cuon| —eo{ o [H  |@-mansngss
2 [m2|1 |cBs |cu|o -cu,-O—s H |@cis/1309
25 |B2|1 |CF3 |CH |O -—cn,—@—:r H (x)-trans / 168.8
26 [B2{1 |CF3 |CH |NH -—m,-@—e H  |()cis/2206
27 (B2{1 |CF3 |CH |NH -cur@—r H  |()trans/1264
28 {B2|1 |CF3 |CH INH ~CH , | H (x)-cis / 181.8
| trans 1 130.0 /
29 [B2|1 |CF, |cH |NH -O!r-@—a*a H f,’;,)‘;r;“:';m)o
30 |B2|0 |CF, [N |{NH |- CH, H (2)-cis /90.8
B2|0o |CF, |N |NH -cuz-@—cn H |@-rans/80.7/
A 3 ? hydrate (1:1)




17 B2 1 CF3 N NH [err] H (*)-cis /123.5
18 B2 1 CF3 N NH H ([err])-trans/153.8
19 .B2 1 CF3 N NH [err] H ([err])-cis /148.1
20 B2 1 CF3 N NH [err] H ([err])-trans/ 107.6
21 B2 1 CF3 CH CHOH [err] A-ci s/ 110. 2 22
B2 1 CF[ er WO 343580 [err] H B- ci s/ IRSQL/EF96/03877 53
B2 1 CF3 CHOH [err] H -34 ([err]) trans/ 185.5 24
B2 1 CF3 CH [err] H [err])-cis /130.9
25 B2 1 CFlefed, [eadp [RO Ao |y [r4 [eLkﬁ Phiysical Data
()-trans/ 168. 8 |nNo. 2¢ Bp 1|CF3| CcH MNH (mp[é,r H
([err])-cis /22076 27| T [CF3 NH TerT
H ([err])-t mshﬂﬂ. ACH, |CH |MH -le'éﬁ%“ cHt NH @)trans” (ler )
H ()-cis /131. 8
() trans / 130. CFQ_CE@_N & ]| ()-trans
hydr at e ?: 1 th ég’ ng 0 ]L_| N NH
() cis /90.8 31| B2 - errﬁ N NH [ err H
([err])-trans/ 8p34/|B2ajl |CF, |CH £ - e (1 “1) &)‘c}-’ )
97/ 24350 , ' PCT/ EPY6/ 05877
- 34- Co. | # z,la cF, |ca(s Y |~end Rper] H | @)trans R
Physi cal Data No} -
(mp. in [err] Qs Inoal P4cEB3%enl| oCH EH;W NH | [er r| (2)-cis
H ([err])-tgans 3 LA
37 [B2all |CF, |CH|O —cuz_gq" H (x)-trans
: N
) 3
3 [B3al1 B |cu [N -erﬂ H | @)ytrans
i N
40 FBZbrl CF, |CH|CH, |—o . H |@-<is
: o, _'.
41 [B2a}1 |CF, |CH|CH," -—me—@—c-b H | (@&)-trans
: ] O
42 }BZaJl CF, |CH |CH, |~€ b H | @)cis
53 [B2a1 |cF, |cH |Nm '-C"I-O"z“rm H | @)trans
44 *BZ;{I CF, |CH|NH |~ CHz~0H H (2)-cis
Jable2
Q L
CH, CH, CHy
2 N
RZ—X—C— NH—<
N
Co. | Ex X R2 R Physical Data
No. (mp. in °C)
45 | B3a |direct bond |2-naphalenyl direct bond {x)-trans
46 |B3a |directbond |2-furanyl direct bond (2)-trans
47 |B3a|directbond |phenyl directbond | (2)-trans
CH,
48 | B3a | direct bond O—&.— direct bond (£)-trans




33 B2b 1 CF3

CH CHerr] [err] H ([err])
34 B2a 1 CF[err] CH S [err] H
([err])-cis 35 B2a 1 CFerr] CH S
([err])-trans 36 B2a 1 CF[err] CH O [err]
()-cis 37 al CF3 CH O
()-trans wo”?ég%%a 1 H CH NH [err] PCT.
([err])-trans 40 B2b 1 CF3 CH Q¥
([err])-cis 4l B2a 1 CElorr]
([err])-trans |[Co. | Ex Bea 1} CF3 RZH CH ¢rr] R [ 4Physical Data
([err])-cis No. {43 | B2a 1 {F[err]  CHN [err] |(mp.in°C)
([err])-trans 4 B2a 1 r. CHJ .. NH [ 4r
([err])-cis |* |PRPMR 2 fnﬁé@fﬁ‘;‘“ g bong, - {cyrang
Rl err] R _ ngal Daf a No.
(mp. in [err]C}30 | BAs|direcqubond | ¢-bengothisaelyl 2- (dimetdpushy || (2)-trans i r g
8-trans j¢51 ?Qm dl_ixéd?ﬁzhdg bﬂduor&ﬁfiﬁﬂbllinw directbond | ()ABis Eong
-trans [ ect bo . n o rect bon
(*)-trans 4 %%a[ig]i rect bp ¥ ";S,?eﬁn';‘i‘“ 4-piperidinyl ?JC?TW& bon
)-trans \O 917/ 24350
PCT/ EP96/ 05877 (33 |B3a rdlrect bond 3—cymophenyl 4-piperidimyl | (2)-trans
54 |B3a |directbond |3-(1-methylethoxy)- |4-piperidinyl |(%)-trams
phenyl
55 |B3ajdirectbond |3,5-dichlorophenyl |4-piperidinyl | (t)-trans
56 |B3a |directbond |2-thienyl 4-piperidinyl | ()-trans
57 |B3a |direct bond _?.-_quinolinyl _ 4-piperidinyl | (x)-trans
58 |B3a |directbond |3,4.5-trimethoxy-  [4-piperidinyl |(%)-cis
phenyl
159 |B3a|directbond |2-thienyl 4-piperidinyl | (£)-cis
60 |B3a|directbond |5-methyl-3-isoxazolyl |4-piperidinyl | (t)-cis
61 |B3a |directbond }2,6-dichloropyridinyl {4-piperidinyl |(%)-cis
62 |B3a |directbond |2-guinoxalinyl 4-piperidinyl | (&)-cis
63 | B3a |directbond |3-(i-methylethoxy)- |4-piperidinyl | (&)-cis
p__henylmeﬂlyl .
64 |B3als phenyl 4-piperidinyl | (£)-cis
65 | B4 [directbond |24-dimethyl-5- 4-piperidinyl | (£)-cis
thiazolyl
66 | B4 |directbond |S5-methyl-2-pyrazinyl (4-piperidinyl |(x)-trans
67 } B4 (directbond |3-methyl-2-benzo- |4-piperidinyl |(x)-frans
furanyl -
68 | B4 |direct bond } 5-fluoro-2-indolyl 4-piperidinyl | (&)-trans
Jable 3
3 N
C—N =y I)
N

-trans

H

ct bond

d



- 35- Co. Ex X Rlerr] R Physi cal
Dat a No. (np. in

[err] O 49 B3a NH 3,5-bis (trifluoro- - direct bond
()-trans met hyl ) phenyl 50 B4 direct bond
‘6- benzot hi azol yl di rect bond ([err])-trans 51 B4 direct bond
5-fl uoro-2-wglezadso direct bond ()-trans 52 B5 TI/EPICASETT
3,5-bis (trifluoro- 4-piperidinyl ([er?®)-trans

met hyl ) phenyl 53 B3a direct bond 3-cvanophenyl 4-piper. di nyI
()-trans 54 i [@ct] ghong ,_,‘3_(1 met hkhet hoxy) PBhys

()-trans ) phenyl ere gﬁ °C)

3, 5-di chl or ophen ] ) tmn-cn 5b Baa QiTEct, pond
2. thi eny| ﬂb-trans 57 [ESHGHH LE: fones

2- qui nol i nyl ({0er|r 14 fhiorophenyl)methyd S} -CHECH- lﬁ4rle(§)-chonﬂ
3,4,5-trinmet hoxy} |

59 B3a direct
B3a direct bond
B3a direct bond
direct bond 2-qpi
bond 3-(1-nethy

4) (Fshethoyyphenymetip] | -CH=CEH 151.7; (:t:)-cz'sgg eyl
28 4- pi ﬁ@fdl nyl E:[I;C::j J85¢; Gr)-rans 31 .
N[ 4- pi pe€M3li nyl  (-LCHeCH 185.9; @J-cis B

4 E}}l@e”m s HICHS S| Ch=CAY166.4785-1%n! Lt

ny|
phenyl net hyl 2CH3 | -CH=CH 123.9 G)icihi n|
E[)err])-cis ONH-| 2, 2-thieryhhd®it - 5- | -CHACHI mm;&)rbgd
*)-cis ' .
5- net hyl - 2- pyr az nyl o] Niihf géﬁj’fpfm ngﬁyl %& G E@E ond
3-met hyl - 2- benzo} 78 4B3p Ntlt er r |3thieqyimathyl -CH=CH{ 250.7; ()-trans
furanyl 68 | B digae SNHL kom@hokyphisal®iméthy! | EHRCHS 15400; W)ltrans |
(Lerr])-trans 30" 4°8¢ [&"] | (CHp)-0-CHy-CH3 | .CH=CH 67.2; (#)-cis
81 | B8 O 2-thienylmethyl -CH=CH{ 196.0; (t)-trans
82 | B8 -0- | -{CH2)2-O-CH2-CH3 |.CH=CHH 55.9; (x)-trans
83 {B3a NH-| - -CH3 -CH=CH{ 151.7; ()-trans;
- ) H20
84 |B3a NH-| * (2-methyl-S-oxazolyl)- }-CH=CH 226.3; ()-trans

- : methyl
85 |B3a|-CF3|-CF3 |.NH-| -(CH2:2-0-CH2-CH3 |.CH=CH{ 177.8; (¥)-trans
86 |B3a|-H |-H |-NH-| -(CH22-O-CH>-CH3 |-CH=CH{(x)-trans
87 |B3a|-H |-CH3 |{-NH-| -(CH2)2-O-CH2-CH3 |.CH=CH{(%)-trans
88 |B3a|-H }-CN |-NH-| -(CH2)2-O-CH2-CH3 |-CH=CHH{ (&)-trans
89 |B3a|.H |-CF3 |-NH-| -(CH2)2-O-CH2-CH3 |-CH=CHA (&)-trans
90 | B3a fOCH}-OCH3! .NH-{ -(CH2)2-O-CH2-CH3 |.CH=CH-{ (&)-trans
91 |B3a|-Cl |-Cl |-NH-| -(CH2)2-O-CH2-CH3 -CH=CH (£)-trans
92 |B3a|F |-F -NH-| -(CH2)2-O-CH2-CH3 |.CH=CH{ 173.7; (£)-trans
93 | B8 'CH3T -CH3 | .0- | (2-methyl-S-oxazolyl)- |-CH=CH{ 155.1; (x)-trans
methyl
94 |B3b|-CFa|-CF3 |.NH-| ~(CHP2-O-CH3CH3 |-CH=CH] 1100; [0y =
<2297 (conc. =
1% in CH30H); |
: A-mrans;
95 |B3b|-CF3|-CF3 | .NH.| -(CH22-0-CHCH3 |.CH=CH{1115; [0l =
+22.96 (conc. =
1% in CH30H);
B-trans
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PCT/ EP96/ 05877 - 36- _
Co. .Ex. R R' [err] Rl err] - A- B- Physi cal
data No. No.
i lerrd o) 69 B8 -CHerr] -G8 -O PCTEPICITES
CH:CH 171.WYOPLy2435% 70 BB -CHgIr] -3 -O
(é_lgl uorgph(egyl)mat hyl CI;I\:CH .c,1|54 1; QJ—CI 54,_4 . 71 BB -CH err] -
- - f '~ By maya T T \LU"T/ o2 e
B8 -CH3 -CH3 | CoO Ej; R fRér -}-:Y—- -@&CcH  1BsASB- ([ [ er Pyyical daan s
73 B3a -CH3 @3] Ne 1CH ertl _ CH=CH| 13%mp-in Q). ¢j o
;g gga gj? czf ?‘chpa Cﬁw% ZQO)GWWEEF@H%ﬁ 14‘59@:)91%) tqans
a - err], s ] - .
i i 5CF3 |B6T3 | o i A oo P ;
err])-cis b 1 - - ner
f[CI—I:C}—|)201.4; M -cis 17 -CHerr] -pH3 - I(bonc-l%m '
(4-fluorophenyl|) methyl | - CH| 249. ([err])- tr ANS CH30H); B&is B33 - CH3
-CH3 - NH =1 Ndwen th 1! AU _
79 B3a -CH[err?8 <E§3’ - H-%- né{}hmyp é}?};‘?"}’ ﬁ“%ﬁa:éb%‘s'i ”"I" ()4trans-
80 B8 -CHerlr] {CHEPErr]f -& - )@eltl}lz- 67. 2; -
([err])-cis B38JLCF3 PEF3( I %ﬂ-yl-sﬂ -CH=CH- 21120@)-%' netjhyl
-CH=CH 196.0;} (){traps 82 B8l -(}H[ brr] -dH err] -O
-(CI-lZ)[err]-OGH'[qgjr]-:l-B _ oo | sfumpyDmsthyl, | 83 B3a
-CHerr] CH3 } B3a [-CH3 -NH- (2-methyESr CH-CHSAH-7-188.0id¥)-irgnst 1 arls;
H20 84 |B3a}-CH 3 -NH fudmniBGRY! | 5- 0xazol yl)- -CH CHt ol
05 boa -cry |8 Banperon 0, (OB gl g L
([err])-trans |102|B3a|-@6| -CBJa-OH HOH2)2-0- HaLCHsOH(®-m8- CH3  -|CH=CH
([err])-trans 103 | B3a| - -CH33 (4)-frinte- CH3 -|CH=CH
([err])-trans 3al - ) QCHZ CH3
"?&?%E%%?&ﬁr i&'] (BBeis - OCH - CH3
-NH- - (CH2) 2- (gl ey | 3 eBgs O34 a
-I(::I -Nllill-l-l- _((}%: %&G 80 qiA-cis 93
B8 - O3 -CHZ%(q losf BI0 313.2; (&)-mensans
et hyl 1094 B11 Bai; | € Gilans - CHECH
1%2 > EEgLL”: 110 | B11 |-CH3 -Cﬁa -SO- HCH2))-0-CH-CH3{.CH=CH- | B-trans
1%in CH err] O 111 |B3a|CF3 | -F | -NH- -(CHz)zGCHzCHg ;cu.—.cn ()-trans
A-trans; | 112|987 |-cB3P-creFS e} 2:elibyimentyH acRl- o HH)-cis - CHACH
}_%% gé Egg:](r:] ] _{ 113 | B7 |-CF3 | CF3 | -NH- | 2-furanylmethyl |-N=CH- |108.3; (x)-trans
1%in CH3OH); |114|B3 |CF |-CP3| NH- | methyls-  |cHecH-|1082, (o} =
B-trans oxazolyl)methyl +24.77° (conc. = 1%
in CH3OH); A-trans
115 | B3 |CF3 | CF3 | NH- |  QmethylS-  [CH=CH- | 110-120, [} =
oxazolyl)methyl -25.07° (conc. = 1%
in CH30N); B-rrans
Rl CHy~CH,~0~CHy-CH,
--x—-c—-n )— -4\
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R nmy - R4 - A=B- Physi cal data No. No. -

- _ _ ' (nmp. in OO 96 B3a -CF3
- CF3 - 0. (CH2) 24- CH2CH3 -CH=CH 115.9; ()-rans 97 33 4CF3 CF3
~NH -CH2)202CH3 CCH 77.5; [U?] =-.599

(conc. = 1%wW0n97/24350 . PCT/EP96/05877

CH30H); B-cis 98 B3a AX3 CF3 -NH3% (2- net hyl 5- CH=CH-
204.8; ()-truns fuapyl ) nethyl 99
B3a -CF3 -a3 CbHEx. | m n [ X% pLM] - 5- R1-CH 21 1. 0;RZ) - vans physical Data
franyl ) nmet hyl No}00| B3a| - CH3 - NH (2- net byl - 5-

188.0; ()-rnzns
B3a -CH - OCH3 -?116 13a(

£ anvl
T o eerer

) 101
I3 pheBylm@tlyl ([ ) 24dichiorophenyl 102(+)daas | C
(pheny el 34-chWé@ﬂ|yl' H (Omis | -

phenxlégétleS ?G%gapb@hgl _ 4. (x)-trans |

.

| pifimetig) -%Cl-gnaphﬁbi@lmethgé (tlzl-:mns
n - B

do -°“9§-'"3ng .3"1'8@‘%}%‘?’1 - JF@"'#-"% NHB-
vReaylmethy! 109  Tphenylethyt 4 QHE)-ramD. |
110 B 11 FCH3 -CH3 -SO{ mp-749
phehylinethifB3 o] - Gimathyl-2-gyrrolyl NH- ()-trans;
112 B7 -JOF3 -CF3 -NH | mp.117.6

1084%; Il 3 . -F3 .
et e

-Ca  -0-  (CHPy134ranh
(CH2) 2 - OcHz- CH3| - CHECH
0CH2) 2- 0- CH2- CH3 1‘%1
. CH2) 2- CH2- CH3 - {119
(CH2) 24- CH2- CH3 { f2HaaH
- CH2) 24- CHe-
(CH2) 2- - CH2- cH3 { B3Yj¥a
- (CH2) 2- 0- CH2- CHp - GH=(
( CH2) 2- 0- CH2- CH3 | 122H13aH
( CH2) 2- 0- CH2- 03 { CHHCHH
?’r

2-furanyl net hyl |15
- ur anynet hyl - IN=Ch

114 33

(2-nethyl -5- - CH.=( 08. P, [k20d : ]
oxazol yi ) met hyl rfi H-a ll+‘!!1 4b. f@@}‘c}"‘@"fb%""- ﬁﬁpm’m‘ (*)'"'“”;’
in CH30H); A-traps 116 BB -loFs or3 | N PRI PR3 |
-CH CH 110-120, |[1254tAa | 1 |11db. |-O- | phenylmethyl | 3.4-dichlorophenybx dz G#)yyapsrehyl
-Cagba; (Céonc. = 196[13a{ 1 |1}db. {-O- | phenylmethyl ~ . 2-naphtalenyl | (t)mans | 1N
; B-uns. . 1 Ro
OHD- CHa2- O CHD- CH?? 13a .l 1 ¢b. -O- | phenylmethyl 111-phmylethyl (@- |
OX-C-Nt FY 4-{128{13a| 1 [1{db. |-O- | phenylmethyl | 4-chlorophenylmethyl | (%)-trans
129{13a1 1 [1|db. |-O- | phenylmethyl 2-quinolinyl (x)-trans
130{i3a} 1 |1]db. | -O- | phenylmethyl | 2-naphtalenylmethyl {x)-rans
131{15 | 1 |1]db. |NB- phenyl | 3,5-bis(triflucro)phenyl |(x)-cis; mp.

849

132[13a| 1 |1 |db. [NH-| phenyimethyl | 2,4-bis(trifluoro)phenyl | (x)-trans
133113a] 1 |1 }db. |NH-| phenyimethyl 2-trifluorophenyl (t)-trans |
i34{13a| 1 {1 ]|db. NH-| phenylmethyl [2-trifluoro-4-fluorophenyl| (z)-trans
135132 1 |1]db. |NH-| phenylmethyl | 2,5-bis(uiflucro)phenyl | (x)-trans
136|132 1 |1|db. |NH-| phenylmethyl [2-fluoro-6-trifluorophenyl| ()-trans
137/13a} 1 |1|db. {NH-| phenylmethyl [2-fiuoro-3-trifluorophenyl| (&)-trans
138{13a| 1 {1 |d.b. |NH-| phenylmethyl {3-trifluoro-4-fluorophenyl| (x)-zrans
139]13a} 1 j1}db. NH-| phenylmethyl }2-fluoro-S-triflucrophenyl| (&)-trans
140|13a | 1 |1|db. NH-|  (3.4-dichloro- | 3,5-bis(trifluoro)pheny! |()-cis; mp.
| phenyl)methyl 883
141{13a| 1 (1|db. INH-| (3.4-dichloro- | 3,5-bis(trifluoro)phenyl | (+)-trans;
phenyl)methyl mp. 194.9
142115 | 1 |1 ]|db. FNB- | (34-dimethoxy- | 3,5-bis(trifluoro)phenyl | (+)-trans

phenyl)methyl

143{13a| 1 |1 {db. NH-| phenylmethyl | 2,6-bis(triflaoro)phenyl | (£)-trans;
mp. 212.1




WO 724350

PCT/ Ef | 60SMI 7 - 38- Co.

Ex. m n X y RI R2 iysical Dat a
No. in eQ
116 13a | 1 d b. -NH phenyl net hyl 2, 4di chl or ophegyk. ans

117 13a 1 WOQRMSNH  phenyl net hyl 4- chy.or ophcnyl nef dl If -t rans

118 13a | | dhb. NH phenyl net hyl 2- napht al enyl -tans
119 13a I 1 db. Pt pl' Y L =

120 13a 1 | -0{Cw phemy R phenyl niky|

121 13a | 1 d. pNoNH | phnpyl niet hyl 1- phenyl et hyl :
(t) \Zgng 1498351 d5b. 35-"5 loropgeny If?—ﬁi@(ﬂﬂuom)phengw t(*)_mg)Z y!
np. 117.6 143 40 1 ph. [N henyl met hy |

2- am nophenyl 145 B3a-|ain§1 { d.b. | NH-{ 4-chlorophenyl- | 2,5-bis(trifluoro)phenyl | (%)-cis

mp. 1974 124 13a 1 . b.] NHmethghenyll et hyl

3-(2-propoxy)- li46B2alan$l |db. INH-| 4-(trifiuoro)- 3,S-b|s(u1ﬂuoro)phenyl ()-cis

phenyl et hyl nd. 5. 1 1 phenylaRthyll d.b. -0- pHenyi net hyl

3, 4-di chl or opheny )¢ 33 nt pyl

2- napht al wayl llf’*’? % aln 48. | nn ﬁ‘éﬁ%ﬁ ?’g:am(%"&gﬁ)pﬁmy ] a%?%"n%ﬁ hy |

1- phenyl et hyl - av 124 P?Ihenyibl etbyl | .

4- chl or ophenyl net MIBZI:. hd. [NH | 34-diflupro-3 34‘b's(1“fl?°’i9) (&)-cis

phenybl et hyl 2- iolinyl phenylmethy} ans 130 #3a 1 1}d.b.
- 0- phmyl et hy149 B2a gl N | |niphinyimethy) *)) 3,5-bis@rifluoro)phenyl J3x)-(cZs + 1§ 1
d.b. NH phgnyl 3. p-bijs(trifluoro phenyl (t) cis; NBans) :
84.9 1321134 _| Wb NH henyl metly -bis(trilf] uor_olp*\e_ny-l-
()-trans paa 1 [ab 1| Sk, Hrsbiatorophiayt | (e P
2-trifluorophenyl ' 134 13a | db. -NH pghemaishict hyl -
2,trifluoro4- fldathopmuyi-ectt(o)xdtrans 135 13a | | db. -NH o
phenyhnet hyl , 5-birjifhtoro)phanyl (:)-tmmns 136 13a | 1 d.b.
NH phenyl net hy 2-f1yor,0-6-trifluorophenyl (*)-tns 137 13a 1 .1

db. -NH phenyl
13a 1 1 d.b.

Lk *dfgﬁﬁ;{ﬁ@%ﬁm%ww oo T

t2|IuorophenyI (*) tvans 138

. rding o metn tensio

88.3 1 4itgahdaths Kmlﬁneﬂmml)%m(&déﬁxd&mhhm“mslde The preparations were ~

3. 5-bi s(trifluongnelGiitlens (Fdnsbieit Biation, Th ojution was kept at 37 9 with

phenyl ) mehyl 350 tb 14531%8“?" 11;2&)

NH- (3, 4- di net bc&?‘“"’ of QA5 (9515). AT abilissiisp of the propapptions, prostaglandin

p henyl ) met hyld (105 M) was/admiristered to ihdud® a coiitkactiqa) Thig wae tedpydted until contractile

, 6-bi s(trifl uorredpahies ecame Htabie! Thén prostazglandm F2q was again administered and

substance P(3X10716M ananO'9 Mlcum}ﬂauvely) was added. Substance P induced
endothelium dependent relaxations. After washing away the agonists, a known
concentration of a compound of formula (T) was added. Afier an incubation period of

15 30 minutes, prostaglandin Fo (10-3 M) and the same concentrations of substance P as
described above were again administered in the presence of the compound to be tested.
Relaxations caused by substance P were expressed as relaxations under contro}
conditions, and the percentage inhibition (% inhibition) of the response to 10-9 M
substance P was taken as a measure of the antagonistic activity of the compound to be

20  tested. The results for the compounds of the present invention at a certain test
concentration are listed in table 5.




W007124359

PCT/ E196/ 0587 Co. EX. m n X yA - R1 R2
Physi.cal Data No.
(mp. in QO 144 B3a 1 ) d.b. -NH 4-chl orophenyl -
2,5-bis(trifluoro)phenyl (*)rans
met hyl WOO7T2439B3a | | dsb. NH 4- ch_4(6[ophenyl PCT/EPI6/05877
2,5-bis(trifluoro)phenyl (*)-cis
mei hyl 146 B2a 1 1 d.b. NH 4-(trifluono)-
3,5-bis(triflu enyl (*)-cis
phenyl nmet hyl 147 B2b | | d.b. NH 3,4-dil uoro-
3,5-bis(triflu t(a)";ah *Y-1 R,
pheny! et hy| f F?ﬁ’bmﬂ&ﬁf'\r 1 %o, I §°ﬂ‘1’o4 Copcspigation | %
3,5-bis(triflud Dm,g.ﬂh bmstcomm\md ¢ inhibition test compound | inhibition
phenyl met hyl ] 1 b14%:‘131219ﬂ 1% qS.lo H p erzgl shyk 108 65.6
3,5-bis(trifludro)phEn ci
trams) ( 15%)IO y @'{( IQH‘1 pheny! fretfy 3x108 8715
3,5-bis(triflu<ro)ph=ny|3x(0“7) (¢i 852 L| @1 . 3x109- b o6 |. _
trans) djb. 4means 3q4 f@:t hon@.2 4Rhl bui gl19-8 opszarpp d
Ar nagoni sno sun)st nd‘% el.axatilon of [th cgroa gm ajeriesa 5
Segnments of cofonary arl3 S ttk 'froﬂm pig (4l§| ed I§y’ I'nj eg 't 887 of] an
over dose of 6sofi udxoHrR obar B5t3al wer ¢ ilsveyt e@xd0d nolinoed f gr
recording of igqongtrjc t ﬁj.g)n N s4.0 organ hag h (gglmme 20 ijh)y wifth the
endot hel i um at {t he out5| The|preparajions fwere bat hefl in Krgbs - -
Hensel eit sol ut]i of. fhe s’b 10 i of WM ket at |372 d and*d8¥sed| w98 a
mxture of 02 1 092 [95/3 10t ¢r Mtlabif i satijortof | t he xpoSpar at iB6s, |
prostagl andin F12g 10 o {6 vs@sg adm ni sgerd fo hRdgee a«gc%at radtion.
Thi s was repeatled until contyac regponsep bec bl e. Then
prost agl andi n B2at? whs Qié ad n rﬁlslt erkd ang 14 H:‘E"ggn P%Ex14-0 M
and 10-9 M cumjl at2 vel y)3 xkes adé ec9238ubst ance R0 njuced 10-3 ei983t hejlii um -
dependent rel axat § n$. svvadhllrng way t hé on Sti R-KNOWN 56 -
concentrtion ofl a cofpound ; a (L) way added Txter anfincubatf.on
period of 15 |30 hut X% 165t ostagP=hdi h F2cy d4b-p c?tha .
concentrations jof isubpst @xio-® agd 846 Hescri -bed7a)ovem8e a aios.6
adm ni stered int re f@sof t}*@.g:omoound tg 100
Rel axations cayseg by substance [P were pxpreqse a; reI a |o stﬁ%:léjer
control donM t fons® X tHe P2 ceht age |i ntf bf t éhol nii on) of
the response tq 1B 9{M 3x10'9sutst'am'c‘,e P was |t a3%&n as3a:ms?asu e88t5thre
ant agoni stic actiﬁ]t) of4 § g9 corp ?51 tp be 40 146t ,stgqim]'dﬂe ressjll_gs f or
t he conpounds presen i ne on it a dert ai
concentration are2®igted* 07 ablle 31 70.5

21 3x108 958 32 3x10'9 20.1

22 3x109 89.4 54 3x109 73

23 3x 109 94.3 55 3x109 28.1

24 3x 108 100 56 3x10°9 8.7

25 3x108 100 65 3x 109 9.7

26 3x 108 82.2 52 3x109 6.3

27 3x108 92.8 46 3x10°9 17.6

28 3x 108 100 45 3x109 13.1

D.C - ]

5

“Active ingredient” (A.L) 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,
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40- jablq 5 Conmp. Concentration % Conp.

Concentration No. test compound inhibition No. test conpound

i nhibition 1 3 x 10[err] 15.0 29

10[er]r 65. 2 3 x 108 41.1 EP96/05877

3 x 10[err] W°9"§1358 3 3 E %%{)err] 35.2 PR

3 x 10[err] 90. 6 4 [err] 10. 2 44

3 x 10[err] 91.5 5 3 x 108 80.7 43

3 x 10[err] 85.§ . C g 3 x 10[err] 85.3 150

3 x 10[err] - 3 x 10[err] 54.0 149

3 x 10[err] MeshyY 4-hydroxybenfate (9 g) andipropyl 8-dydroxytinzoate (1 g) were dissolved in4 2

g i 18% g;H b&ﬁl}? urified water ¢4 1 & In3lo?th§s sl:ﬂ?ig)[] weredxsz:»g}védfrstZ .3-dihydroxy- 4136

3 x 109 5 ghutanedioic aqu QIOg)and theyeafter Ad (20 rsohmon was combined pwjth

3 x.10[err] the38malning part of thd former solution xndLllB.S-propanetﬂ&l {32 1) and sorbitol 70% 40

3 x 108 9

3 % Toferr] éno 31 were Hﬁfﬂmerem %oémiln%ﬂm 140139 w%gBd. olvedih water 5%, ,

3 x 109 ggmi) and raspberry;(3 ml) and gogseperry)esseriop (2 ml) wegyadged. The latter solutipp

3 x 10[err] 9as Combined with thé former, wa&rms'lﬂ{dedq]; to a&Bluthe of 20 I providing an’ofd}
pro

g i 18% E;H 10 198gtbon6compns1illg b n'%f the v%x%gr%%bt perteasp%égfﬁl%s ml). The resuﬁmg 35

3 x 10[err] solptipnewas filled in sujtable containgys.x 10[ err ] 79.5 : 146

3 x 10[err] 51.8 20 3 x 10[err] 68. 9 37 :

3 x 109 70. Bxample D.2 : FIEM-COATED FABBEES | 95. 8 32

3 x 109 20. Preparation of tableteore 3 Xx 109 -~ 89.4 54 -

g X ig{g;” 15 ﬁ?gmﬁuureofAI (1@;), Jactose @76&8:@%{.:% (200gﬁ%gnsxedwenand gg

3 x 10[err] thereafter humidified with a solution of sodjgm dodecyhsifate (5 g) and polyvinyl- 65

3 x 109 9. f:yrrohdone (1038 in water(Z@Oiﬁl)lﬁﬁFJét]powder mi%tlre’was sieved, dried Rid

3 x 10[err] el fide celiulo®t 160 g) and hydro

3 % 109 iv%dagam Then wasad mg( ?z?l e cellu g) and hydrogenatg,

3 x 10[err] yegetable oil (15 ). The whelsiwas srixesd el and compressed into tabletsy givingi ent

(A 1.) as uged 10000/@GBRY; edch eoMaifingd 1D hiof ) stieSingedigntc onpound  of
formula (1) a p %G%eut ically acceptable addition salt. a stereochem cal ly -
f or

i someric ereof or a N-oxide formthereof.
To a solution of methyl cellulose (10 g) in denaturated ethanol {75 mi) there was added

a solution of ethyl cellulose (5 g) in CH,CL, (150 ml). Then there were added CH,Cl,
(75 ml) and 1,2,3-propanetriol (25 mi). Polyethylene glycol (10 g) was moiten and

25  dissoived in CH,CL (75 mi). The latter solution was added to the former and then there
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.

30  ExampleD.3 : INJECTABLE SOLUTION
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 A.L (4 g).
The solution was cooled to RT and suppiemented with water for injection g.s. ad 11,
35- giving a solution comprising 4 mg/ml of A L. The solution was sterilized by filtration
and filled in sterile containers.
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Exanpl e D.1: ORAL SOLUTI ON Met hyl 4-hydroxybenzoate (9g) and propyl
4- hydr oxybenzoate (I g) were dissolved in boiling purified water (41).

[n 31 of this solution were dissolved first 2,3-di hydroxy- 5 but anedi oi ¢
acid (10 g) wOW24¥ereafter Al (20 g). n%?l atter sol uti onPSEEPISBIE ned

W th the remai ning part of the for sol ution and_1, 2, 3-propanetri ol
(121) and sorbitaol 70% solution (31) were added tﬁe\r'eto\sddﬂam\
saccharin (40 Mre di ssolved in water (500

m ) and gooseberry essence (2 nl) were added. The Iatter m@m’

conbi ned wi th tiheA tompamd of\firmulavas added g.s. to a vol ume* ofe

providing an oral 10 solution corrprisim‘g S nmg of the active |ngred|e t ‘per

teaspoonful (5 m). The resulting ion was filled in suitable
cont ai ners. Exanpl e D. 2: ED LETSq Preparati on of
tabl et core 15 A mxture of A 1. (1009\)_d(c|%gct ose )570 g) and starch (200
g) was m xed well and. t hereafter fied V\nthasolutlon of sodium
dodecyl sul Pat @ N-gxigs fosme pharmacentiqally acceptablp pddivion sal e a sterpoghemicallyat er (200
m). The wet pmcmmﬁeomﬁmeved dried and si eved again. Then

t here was adde% m cr%cdréé}i,l line cellulose (100 g) and hydrogenat ed
vegetabl e oil (15 Whol e was m xed well and conpressed into tablets,

giving 20 10.M00 t&ﬂl@tzsmﬂt&bﬁﬂmsﬁﬂh@na}m of the active ingredient.
Coat i ng B0 a silabovalent®ond'Br d bivaléf kddidaPefFofmhila 9-, 197, MNR3at ur at ed

et hanol m )_4 here S a&lﬁg a solution of et hyI cel l'ul ose (5 9

in CH[err] [e (1?0%‘&'1 henthere V\ere added err]Cl[err] (75
m) and 1,2, 3-% opan Ergalkybor dithr ’ﬁ!"}g‘b C1-68yIgrouRds nol t en

and 25  dissol ved i bpﬁ:ﬁﬁiﬁdhﬂld:&dlﬂxﬁﬂﬁdﬁk? C;myloay.tmosakuﬁalmams added

to the former and th XECR,- canoate (2.5
g), polyvi nyI pyr roI i %ffonnul& eglgncent rgﬁ*ezduehg%d&éuspenm on (30
n) and the wh ‘ﬁé Hetrpr Het(saalkyl; cores were coated with
t he thus ohkai ne d m }stmcurbfwﬁtl ng apparatus. 30 Exampl e D. 3:

| NJECTABLE SC]_UTI ON = Mgt hyI hydroxybenzoate (1. 8+g) and propyl

4- hydr oxybenzoate (0.2 g) dissol ved in boi I| g V\@t er (500 m)

for injection. After coollf_ to ab rr]Cther | e added V\/mIe
stirring lactic acid (74 th :
The sol ution was cool ed to "and p rrent ed vvlth vvater f |nj ectl on

g.s. ad 11, 35 glVlngasqutlon conprising 4 ng/m of égo The sol ution
was sterlllzed by filtration and filled in sterile®bntainers.

wherein pis 0, 1 or 2; '
s==Y— is a bivalent radical of formula -CH;-, -CH(OH)-, -C(=0)-, -O-, -S- -
S(=0)-, -S(=0)2-, -NR3-, -CH2-NR3- or -C(=0)-NR3-; or a trivalent radical of
20 formula =CH-;
-A=B- is a bivalent radical of formula -CH=CH-, -N=CH- or -CH=N-;
R3 independently is hydrogen or Cy.galkyl;
R4 is hydrogen, Cy.galkyl, C3.7cycloalkyl or a radical of formula

-Alk-R7 (c-1)or
25 -Alk-Z-R8 (c-2);
' wherein Alk is Cj.galkanediyl;

Z is a bivalent radical of formula -O-, -S- or -NR3-;

R7 is phenyl; phenyl substituted with 1 or 2 substituents selected from

halo, Cj.salkyl or Cj.salkyloxy; furanyl; furanyl substituted with 1 or 2
30 substituents selected from Cj.galkyl or hydroxyC)_galky!; thienyl; thienyl

substituted with 1 or 2 substituents selected from halo or C;_galkyl;
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conpound of fonula [err]
5 a N-oxide form a pharmaceuti call ! I“m \muu“\tlon salt or a
stereochenical |y |sorrer|cformt reof,rwieréin” is O, 1
or 2; m is 1 or 2, provided that if mis 2, the

is a coval enWRYRAr a bival ent radi cal ofgaf ormula - O, %&%‘l 10

=Q is =0 or =NR3; Rler]r S Arﬁerr] Ar[err]C[err]aIkyI or

di (Ar[err])(err]al kyl where t he F’}é

optional Iy substituted weE kgd’w s‘a‘&" a“Y’gﬂlf é'ﬁ%‘ SHOSUOENE 2| i zed oxo
substituent of formula - Gi@elythipzolizuistituted with Crgalkylisubstituents; R2

is Ar2, Arz2Cerr]alkyl, Wﬁmﬂﬂokﬁrﬁlﬁylsﬂb%hiﬁwdwxm or 2.C;.galkyl bibsfmértgli cal of

formul a whe

[err] [or R el Bt Gl bstied wity ity erporhes
-CH(OH) -, -C5=0-, -O, {Cysalkyloxycarbonyl; S(=0 -, - S( =Of[err]-, - NR3-
=g—I_I_Z NR3- or -C( O) Nlﬁsj%hﬁosgg t alo ‘ﬁ.g,[ 6,@3 k;g fornul a

rE iﬁ forrrula CH=CH, -N=CH
or CH=N-; L6 ?’ﬂrogen or (Jerr]al kyI

R4 is hydrogen, Aflerr ligptenyl; plﬁhﬂrshi:ﬁmémiﬂsz 6’3 ﬂbﬂﬁﬁn&&hclﬂihdé;ﬁﬁdﬁhﬁ
i/cM ‘;) Rierr] s&%:ge fréth R?’E c134.§g 1, haloCy.qalkyl, g:)fano, -alitiocarohyl,
i s a bival entO radi cal Cor4aliylony pphaleSigaligloxyy _ NR{err] -
nal o, Glort] al kyl or s““@“%?‘ % By p‘“b&““““‘““wa‘s“‘“e‘?‘“ﬁut i | o
2 30 Y S sk {1y gﬁgys"}d‘ o bl Ybr
hydroxyC[ err]al kyl ; t Hi€yrlkyDaming,G1-salkyl, halocl-ﬂlky c,. %b‘!&l?féwl?dlw{ h1
or 2 substituents sel aaibosylf Cpalkyidxgcarbonyl, amijoahdbphyl and mono- or
15 di(C;4alkyl)aminocarbonyl; and
Het is a monocyclic heterocycle sclected from pyrrolyl, pyrazolyl, imidazolyl,
farany), thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
pyrimidinyl, pyrazinyl and pyridazinyl; or a bicyclic heterocycle selected from
quinolinyl, quinoxalinyl, indolyl, benzimidazoly}, benzoxazolyl, benzisoxazolyl,
20 benzothiazolyl, 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, C;.4alkyl or mono-, di- or

tri(halo)methyl.

25 2. A compound according to claim 1 wherein L is a radical of formula (A) and Het is a
monocyclic heterocycle selected from pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and

- pyridazinyl; or a bicyclic heterocycle selected from quinolinyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzofuranyl and

30 benzothienyl; each monocyclic and bicyclic heterocycle may optionally be substitoted
on a carbon atom by 1 or 2 substituents selected from halo, C;_salkyl or mono-, di- or
tri(halo)methyl.

3. A compound according to claim 1 wherein L is a radical of formula (B) and Het is a
35 monocyclic heterocycle selected from pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
- pyridazinyl; or a bicyclic heterocycle selected from quinolinyl, benzimidazolyl,



WO 97/ 24350 | PCT/ EP96/ 05877
oxazol yl ; oxazolyl substituted with | or—2 {errJal kyl substituents;

thiazolyl; thiazolyl substituted with I subst i tuents;
pyridinyl or pyridinyl substituted wt anﬂ“mglemﬂ]“m substituents;
Rlerr] is (Jerr]alkyl or (Jerr]al kyl substidutednw th hydroxy, car boxyl or
5 WO ITReSP | al kyl oxycar bonyl ; R[ er PCTIEPS&8581T0gen,

hal o, hydroxy or ([ err]al kyl oxy R6 is hydrogen, ([err]alkyl
or Ar[err](err]alkyl: [err ; phenyl substituted with 1,
2 or 3 substi tuenk’%‘yz@"&zﬂyl lP?‘z"ﬁ'"wyl benzisothiazolyl, bepzofimary} @ hal o,

Clerr]al kyl, hal o@{:nzplh]eaylkgdch nmyonychc andbicpclieheRivyycle rhay optionally be substituted
( err]al kyl oxy or ohakﬁﬁlﬁ[térﬁ Bi! Kt 2 ¥ubitituents sele@edfrom hﬁo,@}ﬁhﬁ@lld?%o-, gogoy!

phenyl substituted : or 3 substituents each
I ndependent |y sel &(F"!@@"FF'HM hydr oxy, hal o, cyano, nitro, am no, nono- or
di(Cerr]al k§l)am no, ([err]alkyl, halo(err]alkyl, C[err]al kyl oxy,

hal o err]al kyl gxy ‘ﬁ&s r ‘§< . oxyear.hb

am nocar bonyl a(r? %:(r)]opound Tg ing anyc&rel&% err?‘f‘iﬂl g%g'g?lbgﬁ%‘“l’a
Het is a nonocycdi®andpislerdycl e sel ect ed frompyrrolyl, pyrazolyl,

I m dazol yl , furanyl, thienyl, oxazolyl, i soxazol yl,

t hi |yl t di , |
L0021 4kt et i o i
qui nol i nyl, Ui nox@imiil °1'?n§\§I ISIQ&M%MWNISMM&Z@ yl,

benzisoxazolyl 20 benzothlazolyl benzi sot hi azol yl, benzofuranyl
and benzot hi enyI | § QYGChy @ pcycl e
may optionally be sggm %ngagc dmganyone ﬁlﬁ%ﬁ ﬁé% tl?i .
substituents sel ecﬂmylfsﬂbmlm Ulth Z:F'd?sh!ﬂmtkwemd fropnpethylr trifiworomethyl, an

tri(halo)methyl. 2&valedt boid aadEQugepaccording to claim1 wherein L is a
radi cal of fisrmula (A) and Het is a m)nocycl i c heterocycle

oxazol vl | Soxbaol JronpafiilRe it puy 5l 110 ﬁ °&¥'hyTt Ty Ripr -
pyrazinyl and =B- is pGHF M%R&18b|@@ eftbweecmﬂect ed from
qui nol i nyl, benzi nbxiagl spbsututed with 1 or D@} el zsabstitnent3s SRFN§INGBARME with C;. -

b t hi lyl, b |
oach monocyGl | ¢ andiby 8t B Fe«%““?p%@ i of il (o 2) RRHE 20 i
on a car bon%Qt om bVV&le'zfrrade%eﬁfgnpvla » gndiR E&lé&lkﬂs Bﬁfﬂt}[ﬂ@;gelz[aéﬂ Rfisa| ky!"

nono-, di- or hydrogen! I i (hal o) met hyl . - 3. A conpound according- to
cla|m1 wherein L is a radical of formula (B) and Het is a 35
monocyclic heterocycle sel ected frompyrrolyl, pyrazolyl, imdazolyl,

furanyl, thienyl8 A compound agsgeing to claim 3 sedected fjom t hi azol yl, i sot hi azol yl,
pyridinyl, pyrinm di 1901 3-bigtrifubrdtiidthyl nzoyn-4-[4-[[1-(de§létﬁymh.beﬁ£mﬁd£m%w' ic
het er ocycl e 2'§,el ect %(il)a}cnrl%q]l%xpen%x{yﬂ pheneynmtm'l%azod}ae.

: 1-[3,5-bis(trifluoromethyl)benzoyl}-4-[4-{[ 1-[(2-methyl-5-0xazolyl)methyl]- 1 H-
benzimidazol-2-ylJamino}- 1-piperidinyl}-2-(phenylmethyl)piperidine;
1-[3,5-bis(trifluoromethyl)benzoyl}-4-[4-[[3-(5-methyl-2-furanyl)-3 H-imidazo[4,5-
blpyridin-2-ylJamino)-1-piperidinyl}-2-{phenylmethyl)piperidine;

30 1-[3,5-bis(trifluoromethyl)benzoyl}-4-[3-[{3-[(5-methyl-2-furanyl)methyl}-3H-
imidazo{4,5-b)pyridin-2-yl]amino}-1-pyrrolidinyl}-2-(phenylmethyl)piperidine;
1-[3,5-bis(trifluoromethy)benzoyl)-4-{4-[[1-[(5-methy]-2-furanyl)methyl}-1 H-
benzimidazol-2-yl]amino]-1-piperidinyl]piperidine;
1-[3,5-bis(trifluoromethyl)benzoyl]-4-[{1-(2-ethoxyethyl)-1 H-benzimidazol-2-

35 yllamino]-2-(phenylmethyl)piperidine;
1-[3,5-bis(trifluoromethyl)benzoyl}-4-[[ 1-[(2-methyl-4-oxazolyl)methyl]-1 H-benz-
imidazol-2-ylJamino]-2-(phenylmethyl)piperidine;
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PCT/ EP96/ 05877 benzoxazol yl , benzi soxazol yl, benzot hi azol yl,

benzi sot hi azol yl, benzofuranyl and E E' | ; each nonocyclic
and bicyclic heterocycle may optional I”Ill““"l mﬂﬁll uﬂny on a car bon
atomby | or 2 substituents sel ected fromthato," C[%rr] al ky%

or WOIR4BD) net hyl . 5 4. A conpound accord Egb%e of
claime 1 to 3 wherein L is a radical of fo#ula (A and pis 0 or
1. 5. A conmpound according any one of clains 1 to 4 wherein L is a
_r?di cal gf fgr mul a _1-Iﬂ.s-bxs(mﬂ(l&bmemyl')lien?zoy]]%l-I@dxeﬂiyl—%—fﬂrmqﬂ)tﬂem;ﬂ]-tﬂ-ibdﬁd' I t h?t
if mis then n jsal, s’iwedﬂ%uﬁﬁ ai ns
to 5 wherein R[errj 'S L\Z 2(61&%9%&@8&1%@ Yort} or'a
substituted with ZPW MM@P omsalithersef. or trlfluororrethyl X
s - a coval ent bond and =Qis =0 15 7. A conmpound accord| ng

Frtre o R, Aol ToRppf{ice soniefisl's phiiotically acorguble camir '
oxazol yl substi t ut and agjactiveingredient @jtherapentically effeptive pmownt of 2 compaung ps

substituted with Ctlginied inany one of claint®d #6)8. or hydroxy(err]al kyl; or Rerr]
Is aradical of formula (c-2) wherein Zis a 20 bi val ent radl cal of

rogen " "0 e AL H b 500 S
1-[1 3-bis #0ifl uopmwpynqaﬂiym@puplemef is intinzately mixedewith 4 therapeutically

1H- benzi m dazol - 2- ef&etive amount of a compound as claimed in any one claims 1 to 8. N
yl ] am no] - 1- pi peri di nyl ] -2-(phenyl net hyI ) pi per| di ne; 1-[3,5-bis

benzi m darol - - Y1) AOREPREA Selmtaiapy pae dclpins | R LIk ph e

1-[3,5-bis(trifluoronethyl)benzoyl]-4- [4 [[3-(5-methyl-2-furanyl)- 3H—|mdaz

o[ 4, 5- 15 12 Aprocess of preparing a compound as claimed in claim 1, charactenzedby
b] pyri din-2-yl ] ayi pab 2%4& e/ bfl forrml mﬂ&aﬁﬁyb&aurzg& fh claim -
I%|_[3 5-bis(trifl uorong .l aeprll,% I].eleavgng anmtteﬂélednaneo fanma)(ﬁf)t hyI] 3

mdazo[4 5-b] pyri di n- 2 yl-]am. o]-I pth % ﬂnyl]-g&(phenyl met hyl ) pi peridin

[
e; _
1-[3, 5 bls(trlfluororrethylkf‘ti(é'n?oyf])‘ﬂﬂ%[!1>T('5-nmfurﬂhyl)rrethylj-lH'
benzi m dazol - 2-yl ] am no- | - I di nyl ] pi peri di ne; '
I-[3,5-b|s(tr|fluororrethyl)b oyI]4 [ 1 ethoxyethy1)-|H-ben2|mdazol

35 yl ] am no] - 2- (phenyl rre hyI ) pi peri
wherein n, m, L and R’ are defined as in claxm 1, in a reaction-inert solvent, and in
20 the presence of asultable base,

b) reductively N-alkylating an intermediate of formula (V) wherein p, ==Y—, -A=B-,
R4, RS and R‘5 are defined as in claim 1, with an intermediate of formula (TV)

6 4
Q )-(cnz)...

n’-—x—c—u\_(cuz)).=o + HN\-(CHZ)', Y—(\

av) ™

{CHym
Rz..x_g_N} N Y i ] I;. o

\_(CH,),, \-(ca,),

25 wherein R], R2, X, Q, n and m are defined as in claim 1, in a reaction-inert solvent,
in the presence of a reducing agent and optionally in the presence of a suitable
catalyst; thus forming a compound of formula (I-A);



, 5-bi s(trifluoronethyl)benzoyl4-[[1 .

[3
-((2-net hyl -4-oxazolyl)nethyl ]-1HDb
ipgiT ?EES'G} (2);5%!7]761”1 noJ - 2- (phenyl net hyﬂm"}mm “IHMISI " ||||
=[3,5-bis(trifluoronethyl)benzoyl]-4-[[1-[(5-nethyl-2-furanyl)nethyl]-1H be
nz- wo irphiaspol - 2- yl ] ami no] - 2- (phenyl et hyl ) pi peri di FEJ/ER6/05877

stereoi soneric formor a phar macedti cal | y acceptabl e aci d addition
salt thereof. 5 9. A pharnmaceutical conposition conprising a
pharmaceutically acceptable carrier, and as active ingredient a

therapeuti cal | ) etdgedienen: Hﬁh%&i irflerfediRe P fbrMdla (V) wherein SASBTRS g1 any
one of clainms 1°to é% 0. . ,rOfes,ﬁ‘ of, prepari a o&‘ggsltlon as
Olai med in ol ai m 84 B areefinsdias dnclhio {yieth 2 ingrmediate of ormuig WY | car Iy
acceptabl e carrier i§>_iéntimately i xed wit gaid herapedtically §
effective anount, o ouy a ﬁrgedninmym&yz ong

1 Aag
11. A conpound ‘5§"'&'&|’ * n | =R XN or /T W‘EE;R’
medi ci ne. 15 12. A g&&ess* of ¥repfring a corrpound\ﬁg’"?,“l ai I claim

1, characterized by qvp a) reactigwg an internedi ate of f%rnﬁla (rn)
wherein R err], X and Q are defined as in claim B4 Werr] is an
appropri at e5l eavi mheminBh R2K: Q, mand maeerdefivkdasdn claing bima keacion-inprt palvert,

wherein n; m L awuﬁmae&e@%manesgénnmﬁlogﬁaﬂaggﬂmegnlg&ﬁsbmm%a@rt

WD 97/ 24350 -
5- 1

solvent, and in 20 the presence o It

base
reductively N-al kfRtalystfus g gpmponpd.of jormula (s ﬁ;(\/) wherein p, [err],
- A=B-, R4, R err] and R6 are defined as in claiml1l, with an
i nt er medi at e ofd)f acastihgar( jcrmediate of formula (VII) wherein R1, R2, R3, X, Q, n and m are
10 defined as in claim 1, with an intermediate of formula (VIII)
R R
Q -, PN
Ri=X= uz.—m? + wi—{ B _?L.Rs - (I-B-)

wherein W2 is an appropriate leaving group and -A=B-, R% and RS are defined as
in claim 1, in the presence of a suitable catalyst and optionally in a reaction-inert
solvent; thus forming a compound of formula (I-B-1);
15 : _
e) reacting an intermediate of formula (IX) wherein W3 is a suitable leaving group
and R}, R2, X, Q, n and m are defined as in claim 1, with an intermediate of

formuta (X)
Rl
Q (CHyy

g ¥4 1 Ilt‘

. CH5) Ay
>' N rfa T 3" A B
R3=X~ w3+ HS I} § ———ep RI-X-C—N S I;Rs
c-N\-atﬂa). _-<n ¥ \-«:Hz})._ —<N
) L (1B-2)
20 wherein -A=B-, R4 and R3 are defined as in claim 1, in a reaction-inert solvent, and

in the presence of a suitable base; thus forming a compound of formula (I-B-2);

f) reacting an intermediate of formula (XI) wherein R1, R2, X, Q, n and m are defined
as in claim 1, with an intermediate of formula (VIH)



[err] 25 wherein Rerr], R, X Q@ n and mare defined as in claim1,

in a reaction-inert solvent, f a reduci ng agent
and optionally in the presence of a sw“"“'l mlmgﬂjgﬂ atal yst; thus
3

forning a conpound of formula (I- 50
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reductively NWOPIA#BHt i ng an internediate of fornmula (V) m%‘?’é?‘ﬁ"ﬁgiﬂs R3,

R4 and Rlerr] are defined as in cla4m 1, with an internedi ate of
formula (1V) [err] 5 wherein R err], Rerr], X, Q n and mare
defined as inclaimlgin a reactlgn inert sol vent, Rr! in tghe presence
of a reduci ng agent @ny_(a%l onaI I y I n };he presence ona «J:H;).abl

catal yst: thus fgrgdhe for Ia._(.L.Bli_)x,. d(>-da—<‘ itl Jgs an
i nt ermedi ate of forrrulh_ 1) wher IBPerr] Rerr], bl Q m ar e
10 - defined as in claiml, with_an i ntermediate of formula (V1)

[err] wherei n®® is an appr 8PP ate | eavi ng group angs3A-B-, R4 and

Rlerr]  are defined . in cla in the.pte a.s | e
catal yst and opti ong ef?n“ﬁxgax} "8#? qugtgroupand A éd%@ﬁ?b Lf%h?‘%f ng
conpound of for mul dn¢latmel4ip 2 reastion-inert sglvens and inrthe presanee of anuitable bases thasr rrul a

(1X) wherein VB is fembity h3bthfound JF forkiuld (PBI3); and Rlerr], R2, X Q
n and mare defined as rn claiml, with an I nternediate of
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