WO 97/ 24356

PCT/ EP96/ 05885 1-(1, 2- DI SUBSTI TUTED PI PERI DI NYL) - 4- ( FUSED

| M DAZOLE) - Pl PERI DI NE DERI VATI VES 5 Thi s invention concerns novel

1: (1, 2-di substituted piperidinyl)-4-(fused imdazole) piperidine
derivatives havi ng tachykinin antagonistic activity, in partg 5885
subst ance P aWoH M58t ic acti vi ty, and their preparation; it furt
relates to conpositions conprising them as well.jas their use as a

Tachykini n fam ly. - REpRISvRSTHUREb R %’*"éﬁ%ﬁ%@%@?ﬁ@ﬁ#&%

ot her tachykinins are involved in a vari ePﬁRBf ‘BVBPogi cal actions, and
therefore, play an essential role in various di sorders (Regoli et al.,
Phar macol ogi cal Reviews 46(4), 1994, p. 551-599, "Receptors and Antagoni sts

ant agoni ste nab | os ek Sof s bRP 112 ISh-AEKE pRBTERD-SlnacdBRMERR " o
m ght. be anti ci papigeridinegderivatives haviag tachykinin artagopistic astivityain pagncglgr wbstanepPoy ed
as pharmceuti cal Mg%ﬁisbd/ﬁnﬁ!ﬂﬁﬁdiﬂéiﬁﬁmﬁdmmﬁpfuﬂh&rclﬁés 18 kompdsitiéis Gimblising
February 1995, p - 23, °§}{§mﬁ |n%s§ a%c fors"). The present i nvention
concerns nonpept| & ¥ d% i n particul ar nonpepti de
substance P ant agonl sts, which in general are metabol i cal | y nore stable,
and hence, nma}P beSthstanceRis a nasrally pecurring ngwopsptidenf gheuachylinin family: There are -
subst ances. Sever ahpl@ ﬁﬁﬂi@@ihbdﬁgfﬂﬁﬁ Sublétaiie P aild) bihrQivhskifinSdre indbIved MaQMridty of he

art. | For T nstancey il sl iyl MU Db ik P LS

1-acyl pi peridine €O oun

2-aryl al kyl - 1-ar ymmi@mqyi%ﬁﬁ@ 2%, peS5dSPP.vBedeptors and Adtagdnisty fouse as

55 Isubst «'ﬂce P m&ﬂﬂ aigazelam&&é&@%ne RVEIbpnSRESH taRyIONRh bhtagtiists hAOed io
i scl oses i tute eridin
pi peri di nyl i d ne) T m 03339%5’5 é@%ﬁ‘fweog}%s&éva'gmnéghugceﬁrﬂf“ppﬁd%téh?yraéeat nent of

asthma and ot her metabolighlly tap lnbiletode gmitloyed asipharmacentioatin active substances (Frongwore V\D
92/ 22533 lpu(l:j)l i s)hndtamnm”(mmm 1993, p. 3?%2"Nedtoﬁﬁg :&9-)( deﬂtl nyl

i peridinylidene Leno._an aze
(FZ)IGIPI vat i vgs havi n I"S;h"to ?’F%%F%‘Jpg&/ ﬁ"k‘ﬁ““‘\?ﬁ‘%ﬁ&?‘i‘é’é’é ?"&pﬁglbd 5'1\
23, 1994, disclos gnmn(smwmmmwdmpetpulﬁdhmmu&!m)tndhmwmmmm
a] (pyrrol o, toengppisiiiiafelds phiPmbotutially activP bubstated.i vat i ves havi ng .
antiallergic activity. Further, WO 95/02600, published on January 26, 1995

di scl oses ot her pk&@{:a? ?J\a/r@sﬁtxdf?arcw;?nm aﬂk@ﬁ{s&sq*ewgcfog%qgt é; Hﬁ & or esent .

I m dazoazepi ne deriva I'C ac
conpounds di ffer Wﬂﬁ?ﬂéﬂérrubbw%emwgschlﬂ 19%@5919@;%? ITWMWWWWMa
4- substi t ut ed- pi ppdrti€lilir2-aryalRyIy1-arficirBonyl4pitRtidihMiin®deri®atives, and thelr use as '

2- subst i t ut edyé pi %E&gderi’eanta%msts

WO 92/06981, published on April 30, 1992, discloses 11-[4-substituted-(piperidinyl or
piperidinylidene)]-imidazobenzazepines as agents useful in the treatment of asthma and
other allergic diseases and in the treatment of inflammation. WO 92/22553, published on

30  December 23, 1992, discloses 10-(piperidiny! or piperidinylidene)-imidazo[1,2-a}(pyrrolo,
thieno and furano)[3,2-dJazepine derivatives having antiallergic activity. W0-94/13680,
published on June 23, 1994, discloses 10-(piperidinyl or piperidinylidene)-imidazo[1,2-
a](pyrrolo, thieno and furano)[2,3-dJazepine derivatives having antiallergic activity.
Further, WO 95/02600, published on January 26, 1995, discloses other piperidinyl- or

35  piperidinylidene substituted imidazoazepine derivatives also having antiallergic activity.

The present compounds differ from the art compounds in that they invariably contain a
4-substituted-piperidine moiety in the 4-position of a 2-substituted-(piperidine- or



WD 97/ 24356

PCT/ EP96/ 05885 -2- honopi peridine) group or in the 3-position of a
2-substituted-pyrrolidine group, and by their favourable farnacol ogi cal
properties. Hence, the present invention concerns novel conpounds of
formula [err] 5 the N-oxide fornms, the pharnmaceutically acceptable addition
salts and t 'WO8W4p¥ochenmically isoneric forns thereof, whePEI/EPHG/0588S is

0, 1or 2, m is 1 or 2, provided that % mis 2, then nis 1; 10 =Q
is =0 or —NR[ err X is a covalent bond or a bivalent radical of formula
-0, S, -NRerr omomqegqu) group orjig thaB{positivh of W-{Dbﬂnq!@fmnoljdaie Ig;dup.(lmd by their

di (Ar[err] ) O er r Jivodeytle fakdCol6lidal arefies] €rr] al kyl group is optionally
substituted with hydroxy, (err] aI'kyI oxy, oxo or a ketalized oxo

substituent of f |2, = - rr

“O-CH err]-CH er riﬁ-i%ﬁﬁbe?%ﬁ, 9’5‘8 W’}"' compSimdsof &P Ar[err]err]al kyl,
Het or Het(Jerr]alkyl; Rerr] S hyr or errlalkyl; L Is a
radi cal of formula [err] wherein tpe dlot e |s( an optlonal bond: 20
each -A-B- independently is a bival Rt crbéq_q(ql rrul a -Y-CRerr]=CH
(b-1); -CH=CRPerr]-Y- (b-2)" ’CH:CH- CH=CH

(b-3); - CH=CR[ er tieNaptidgifprms, the phnmaceuucal@}tnca));abli ddition salts and the stereochemically

- CH=CH- CR[ er 1 ] =Ciomeric forms thereof, whideiw) ; Of - CH=CH CH=CR[err] -

(b-6); wherein each Y. |,nd _pendently is a bivalent radical of formula -0
S- or -NR{err]- Beach RerYF i ndependently is ([err]alkyl; halo; ethenyl

substituted wthMarbok bePWﬁthqldlnkl}Ml\e}M bonyl ; hydroxyC[ err]al kyl ;
fornyl; 10 =Q is mO or wNR3;

- X is n covatant bond or a bivalent radical of formula -O-, -S-, -NR3-;
R! is Arl, ArlCy_galkyl or di¢Ar})C1.gulkyl, wherein each C1-galkyl groupis
' optionally substituted with hydroxy, C j-4ulkyloxy, oxo or a I:etahzcd OX0 sabytituent
of formu'a -0-CH2-CH2-O- or -0-CH2-CH2-CH2-0-;
15 RZ'  is Ar2, Ar2C).gulkyl, Het or HetC 1.50lkyi
R} ishydrog:or C1.galkyl;*

"L isaradicil of formula
NG
w— / {a-2);
N
Nf\k‘
. 3
wherein  the dottid line is an optional bond;
20 each -A°B- independemly is a bivalent radical of formula
*Y-CR7=CH- b-1);
CHaCR7-Y- (b-2);
-CH=CH-CH=CH- {(b-3);
«H=CR7-CH=CH- (-4;
25 -CH=CH-CR7aCH- (b-5); ot
-CH=CH-CH=CR7- (b-6);

wherein each Y  independently is a hivalent radical of formula -O-, -§- or -NRS-;
euch R7 independently is C1.6ulkyl; halo; etheny] substitated with
carboxyl or Cj.¢alkyloxycarbonyl; hydroxyCy.satkyl: formyl;
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WD 97/ 24356

PCT/ EP96/ 05885 -3- carboxyl or hydroxycarbonyl (Jerr]al kyl; or R err] S
hydrogen in case -A-B- is a radical of formula (b-1) or (b-2): Rerr]
i s hydrogen, Cerr]al kyl or (err]al kyl carbonyl; 5 each Z

| ndependent | r] or Zerr]; wherein Zerr] 1is a biv radi cal of
formula - m[xyb?”;&%%[err] CH[err]- or -CH=CH; provided tﬁéﬁ’%ﬁ@ﬁgﬁ Is a
radical of formula (a- 1) and the dotted line s an extra bond, then Z[err]
is other than -CHerr]-; Zferr] is L ent forrrula
-CHerr]-CHOH, -CHerr]-O, - 30 eyl @ 15RbryoBBb . BT - (=0 - or
-CH err]-C(=NOH) -, provi ded t thbh}'d!dﬂmh]caswam}ttyamﬂxcabofdomuﬁibdmbr
radicals i s connected to the nitrog 2 the im dazole ring; each R err]

i ndependently is-hydrogen; J]al ¢ ];u E%Pﬂf‘ﬂbs ituted with
carboxyl or (err]alkyl oxycar bonyl 'ﬁa W‘ﬁ& 3] *th car boxyl
15 3 or € rﬁ]mﬂﬁpymlt}bdaz hydroxyC[err]aI kyl; formyl
or carboxyl; each R err] whadmpghdﬁauvmej.ﬁaMNMh-

taken to eac#er

hydr o err]jal kyl, Ar[err] or halo; and,,

rr)elty f)c())r/%[a b} val gnt rac[jl ca} of f oyl M‘h%-ﬂ ?fr ula {a-1) and tié doved
-CHerr]-CH err]-CH err] - CH[ er r] ; linedten sxraban, 'Mﬂym‘bg@nn@mr]al kyl or
Ar[err]Clerr]alkyl; 20 Ar[erZ? 1snbﬁrabh¢iﬂ;dalofﬂhﬁﬂlchMH.Lm0Mth 1, 2
or 3 subsituenjg each |ndependent@t ‘;'Qéj‘%f:ﬁ'ﬁ‘ﬁ@ %%ﬂh&]lﬁg lﬁﬂg-’moiezy

hal oC[ err] al kyl, cyano, am nocar bo err
hal o err]al kyl oxy; Ar[err] i s ofsMd bixplentys eabmwwgwuwbsfm ut ed

with 1, 2 or 3 substituents each mmiegneﬂﬁtently sel ected from hydroxy, halo,

cyano, nitro, am no, NONEge glpbi al
Cerr]al kyl, haloCerr]al kyI Qﬁgﬁdﬁ’i ‘sﬁiv gg 16& I&Qf Fﬂ‘xy, car B’oxyl
d err]al kyl oxycar bonyl, am no r‘}l-‘ﬁ‘ l(ﬁ“ oxyl
ami nocar bonyl ;13and Het is a m@dlysdomarmi hxskaesaﬂwl 4'mr'aljurfcubml

pyrrolyl, pyr azoI y:, im d@g«glsy d}dgé'f) 0
t hi azol yl, isothiazolyl, d;}hdepéddé hy wlﬁa“??)r??“q sﬂkf/lrég?g% gﬂd
pyridazinyl; or a bi cycl F'c é;%e s‘%ﬂyé?,‘l”d)bi’f

qui noxal i nyI i ndol yl , benzi m@ﬁ.@‘lﬁ"‘cﬂewzwaﬁlzﬂh%m soxazol v],
benzot hi azol yI benzi sot bdcagéllyh,dmmjsugﬂayhﬂ@ anot hi enyl ; each

monocycl i ¢ andghi Guel i ciRLSE QLY Sl 85 4 b 2 s cidendp 2
selected from halo, Cy4alkyl, haloCj.4alkyl. cyano, aminocixbonyl, C|.4alkyloxy
or huloCy.4alkyloxy: :

A2 is naphtalenyl; phenyl: pheny] substituted with 1,2 or 3 subs ifuents each
independently selected from hydroxy, halo, cyano, nitro, am.no, mono- or

25 di(Cy.4alkyl)amino, C).gulkyl, haloC|.4alkyl. Cygalkyloxy, 1uloCisalkyloxy,
carboxyl, Ci.4alkyloxycarbonyl, aminocarbony! and mono- «:r di(C).4alkyl)-
aminocarbonyl; and

Het is a monocyclic heterocycle selected from pyrrolyl, pyrazoly:, imidazolyl,
furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,

30 pyrimidinyl, pyrazinyl and pyridazinyl: or a bicyclic heterocycle selected from
quinoliny}, quinoxalinyl, indolyl, benzimidazolyl, beazoxazciyl, benzisoxazolyl,
benzothiazoly), benzisothiazolyl, benzofuranyl and benzothieny); each
monocyclic and bicyclic heterocycls may optionally be substituted on a carbon
aom by 1 or 2 substituents selected from halo, Cj.4alky! or mono-, di- or

35 trithalo)methyl.

The heterccycley in the definition of Her are preferably connected to the rest of the
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atomby 1 or 2 subsituents selected fromhalo, C[err]al kyl or nono-, di- or
35 tri(halo)nmethyl, The heterocycles in the definition of Het are
preferably connected to the rest of the. WO 97/ 24356 _

PCT/ EP96/ 05885 nol ecule, i.e. X, -C(=Q- or (Jerr]Jalkyl, by a carbon atom
As used in the foregoing definitions and hereinafter, halo is generic to
fluoro, chlwoer24seno and i odo; (Cerr]al kyl, defines stral e anched
chai n saturated hydrocarbon 5 radi cal s hdVi ng from1l1l to 4 carbon atons
such as, for exanple, nmethyl, ethyl, propyl, butyl, 1-nethylethyl,

2- met hyl propy!| moltculed.el X.I<-€(=Q)fetr¢1].alldyylby'asarmtnm.to i ncl ude C[err] al kyl
and t he hi gher honol ogues thereof havi ng 5 to 6 carbon atons such as, for

exanpl e, pentyl aqdsdieh ﬂj};ﬁﬁﬁ&ks’ ﬁaa m@fmveng&qﬁht;&o'
Byt ard

Cerr]al kanedly deflne I.n_ sat urated
hydr ocar bon rad ‘Aﬁ’?f’ 'ﬁ“‘?‘ﬁga‘%%w Hmﬁ % or

exanpl e, nethyl mdmals hadngfrom b eaid ﬁrbolﬂat@nmﬂmmdewnplehn&hﬂwmmbw and
the like; C errbaykfneiyldhyl 2R probA ahmkuﬁl@cggﬂml@fh&m%ddde@m?@e

hi gher honol ogues thereof haV| ng form5 ta on atons such as
exanpl e, 1, 5- peRudihebigher homologyes sherrafihaying 51016 £arkon atoras suglsas, fongxampley i n t he

f or egoi ng defin pentyl Zmathgilbhtyl, bexyh 2t methylpentyd @jdahe fikel € halkanediylfdefieed bivalefno-

or  DO1 Yhal 9UDS s g L GHL] Al bhoraldd LI ol Bk o T L | U1 O

vmthltoGhange ons, nore I n part uoro--or tr et hyl .

The phar mac¥it | A&s juchas.Sor cxample methylens,l athanediyl 1#&%113!3?1’9(! ebumediybve are
meant to 20 celmhehb Chgalkdnediglie means & ingluded? i qatkanediyl sraithechigier Homeldgdes on

salt fornms whicl Inedsj%co r&g&%%&f&r&uﬁggqg nixﬁ&ﬁil Said salts

can conveni entlﬁ e o reating e 'base rmo e tbnpounds of
formula (1) wit UH'Eiéh’alth‘ds such as, for exanple, inorganic acids
such as hydrohali c aC| ds e.g. hydrochloric or hydrobrom c acid; sulfuric;
nitric; pho3phoAsaseskin tlteiferegmtgadeﬁmtldnq and hereingften, halo€¢-ikalkyl ad:ﬁnws nfopo- or

exanple, 25  ap&iyhdlosubdtitR&d\E). ﬁnkyhmnea%ﬁ.?epﬂcyl Substichied wil i W6 Ralogeral i C,

mal oni ¢, succinic, malelc, fumarjc, malic artaric, citric,

et hanesul f oni c 2oES{AeRE i partnyles difiyane, er laremethyl. p-tol uenesul f oni c,
cyclam.c, salicylic, p-amnosalicylic, panpbic and the like acids. The
phar maceut i cal | mmpharm«hhaﬂadcﬁepthhlaammsalssas mentidnedingleiiuboed sameamtar e

al so nmeant 3§ 4, HW&&%@B?&PQ%@Q@HE&E@H&@ V\#} ééﬁfé}ﬂlg“ﬁl%'ﬂfe base, in

particular, a rret or, am n trqn salt ounds of

formula (1) are %BP@"FW“SFH’@AFB“@&H Q"’E:aﬁ?' F%‘HPF‘?“"(X@"(?
treating the conyetingibe bdse fomnmofithe compoundsif formulagl) adthdppropriate acids such as, for o

example, inorganic acids such as hydrohalic acids, ¢.g. hydrochloric or hydrobromic acid;
sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for example,
25  acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic, maleic,
fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic,
p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids.

The pharmaceutically acceptable addition salts as mentioned hereinabove are also meant

30 tocomprise the therapeutically active non-toxic base, in particular, a metal or amine
addition salt forms which the compounds of formula (I) are able to form. Said salts can
conveniently be obtained by treating the compounds of formula (I) containing acidic
hydrogen atoms with appropriate organic and inorganic bases such as, for example, the
ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodjum,

35  potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the
benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such as,
for example, arginine, lysine and the like.



hydrogen atons with appropriate organic and inorgani c bases such as, for
exanpl e, the ammoniumsalts, the alkali and earth alkaline netal salts,
e.g. the lithium sodium 35 pot assi um magnesium calciumsalts and the
i ke, salts with organic bases, e.g. the benzathine, N nethyl-D glucam ne,
hydrabam ne salts, and salts with anm no acids such as, for gxaEsves

argi nine, | yWYQ&2H% the |ike. WO 97/ 24356 5885

PCT/ EP96/ 05885 Conversely said salt forns can be convented by treatnment

wi th an appropri ggﬁf; t Wi Pﬁ"}?ﬂ%ﬂ Ehas AGfrm
addition salt as%‘f?g‘é esragsﬁgﬁove %%SL%% e s% v v |CEI8F?1
conpounds of f or Antp shedrep agid oplease fog@. ¢ he salts thereof are able to form
Such sol vates are for exanple hydrates, alcohol ates and the like. For

i sol ation and purThé teemtaddidorpsaltpossed hereinabose alscamprisssitle solvhos whieh the

phar maceut i cakly ﬁg'l"gﬂ %159% | 1

non-t oxi c sal#s zf?‘le ﬁ@ggal lzﬁ@%&e&%‘%#g an z Eosgeqéa ssgrlgéa ere ore
preferred. The t dprfxamplehydratse glcehn tedike-c forms as used hereinbefore
defines all the possible isoneric as vveII as conformational forns which the

conpounds of formofaol(aﬂdnafmpuﬁmmrpommbalsopmmeemmmdmyr

i ndi cated, the c g@‘ﬁ% Q'Luu&ﬂ xt ure,
nore in particul ar t racem thg{iﬂre WYP&E%SQ tﬁ%ﬁsﬁ@sﬁrﬁ@sﬁcal ly -
and conf or mat poné\‘ﬂ‘W%“GWbﬂ 9sg paltg “‘MW @ds containing all

di ast ereoners, enantioners and/ or conforners of the basic nol ecul ar

structure. More iThe Fesunstessbahemicaliycisamegiziformst antsed Imrﬂﬂ;efdm&eﬁnwml the paasible -

> conf L gurat 1 on. sishlert BuSPROMBHSOAN Kl b Bl 8 AR Gmaent 7 S,
the relative stereo eseriptors an are use Sccorytnce W|th t he
Chemi cal Abst r actPesseist &l E&Wg‘!%’ﬁ%‘:ﬂl@ slms@! cstenaston oh porpRoMpd s

1982 Edition lSVoIdendtésItheﬂmé,moreia)pmﬁ&:lhsheﬂacmesnm\e,mfunbessiblecycl iC

- saturated radical Qérhg More in
particul ar, the suBst |°tngen'?s 12{ er ri a S l§t"a”rmgi&:sfu rL|§Jtd8{tae 'ﬁ{hﬁ% rogen
cont ai ni ng ri ngsylas @ﬁ“ﬂﬁ“f@?Wﬂ“ﬁ’&h@“ﬁ%W@W&PW°F@ o
formula (1) wher gaftichlat, Stefeogeniticenters ifay havenhe Re of 8-configutdtion. F&aha&@buﬂdsents

Rlerr], provided

noi ety, pr owzged:l;g@is corl‘gec%tgg&[ @Eqm?géd&%em&g%m?%%ff%%ggnd
may be subst i4’ut rdapge ba Chemi I on.
The radicals >C—Nlﬁmar(bAa,rw98£Eahod,aﬁokén.)¢hammaSnbsﬁthan&n tvalent cyclic '

Formul a (1) bot h ‘MaratEh GG Raeg i 8 08 i HnlTBdlon; MonC SRR o
enbraced within tsHstitents R! and L are substituted on the nitrogen contammg ringsystem in a cis or
trans configuration. For compounds of formula (I) wherein L is a radical of formula (a-1), -
25  the substituents RS, provided it is other than hydrogen, and the fused imidazblyi moiety,
provided it is connected té the piperidine ring by a single bond, may be substituted on the
piperidine ring in a cis orlltmm' configuration. The radicals >C=NR3 and C3 galkenyl may
have the E- or Z-conﬁgnrétion. All stereochemically isomeric forms of the compounds of
formula (T) both in pure form or mixtures thereof are intended to be embraced within the
30  scope of the present invention.

Some of the compounds of formula (I) may also exist in their tautomeric form. Such

forms although not explicitly indicated in the above formula are intended to be included

within the scope of the present invention. For instance, compounds of formula (¥) wherein
35 Xis-NH- and =Q is =O may exist in their corresponding tautomeric form.

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



30 - scope of the present invention. Sone of the conpounds of fornula (I)
may al so exist in their tautoneric form Such fornms al though not explicitly
indicated in the above fornmula are intended to be included within the scope
of the present invention. For instance, conpounds of fornula (1) wherein 35
Xis -NH and =Qis =O may exist in their corresponding tautoneric form
The N-oxi dewbora®sef the conpounds of forrtgl a (1) are neaXCTEBIGOSPES i se
t hose conpounds of forrmula (I) wherein oné“or several nitrogen atons are
oxidi zed to the WO 97/ 24356
PCT/ EP96/ 05885 sawallsd|N-exidevpassiculerly these iN-oxides whereinjapinerifinernitogen isNemxislizeda
pi peridine-nitrogen is N-oxidized. Whenever used hereinafter, the term
tﬁ ormouEds of fwneawilrea uédd)herein‘aftefﬁmemwct:@ipsmds of forfigla (e memn@?qm&mm

eir pharnmace 4 eir er eo-
chenically |so#i,\=3"lrulpjg1 #‘%WWWE %ﬁ%@ﬁ?{b’é}ﬁfﬁd RE¥E®® mpounds
of fornula 81) W@Imsmclfm nmono- cycl i c het erocycl e sel ected from
pyrrolyl, pyrazolyl, imdazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,

thi azolyl, i sotmspwei gfbup mmﬁémuémwmnﬁbmé nffammq mkeraﬂﬁenyah{aﬁ@ ny'

10 bi | el ect f d
benzoxazol yi - U Ry Hiecteg HonEORL s Gtza. b . oot *
benzof ur anyl anwxmmwﬂmrl- mypﬁwdummmh@mamm e may

optional I'y 1ige mﬁ&&dﬁre&aa@ewcm&eamam behz.almwzo@l wﬁsﬁzw nts selected

f hal o, | k tr | A first
of i nt er est i ng EBAISHAE rb&sw@r*%y?w%?&w&ﬁﬁwﬁﬁgyw 08 PRI 308y i
one or nore of menecyclic pudbieslic beseroéyelei mnyoptignelly be substinited orj a ¢agbon atom by 1

Ar[err] d err] aldeplsubstituedis shicedfion kald, ©; iy or oW d dithalofitel inyl;
I ndol yl ; pyrazinyl benzof uranyl ; benzothienyl benzot hi azol yl'; isoxazol yl;

qU|noxaI|ny of sai.d nmonocyclic .or C eteroqygl e
optionally ‘gﬁgfﬁ”&?% “‘87?5%{‘ V‘B?)‘ﬁ'dﬁ?o %¥+°s8f°'§p°§’ﬂgss‘f&?"ﬂ’é¢ﬁ V@ﬁf‘é‘bt ed
fromhalo, J erqn]samyteoﬁiherfdlmngmmnmsmly( hal o) met hyl ; or R[ err] is
phenyl ([ err]al kal Rl ;;hﬂm*g{_ﬁdkylphenyl substituted with 1, 2 or 3 substituent s'

Gerr] al kytoxy ol KB RTeChanaf Rl log sou: M Beplb iy bewotien o,
- methyl" and trif| ubsnsatbiaeelyl; isoxazols!; quingxakinylisach of seid monpeyclic or bicyelice) =Q i s
=0 or 20 heterocycle may optionally be substituted on a carbon atom by 1 or 2 substituents - :
selected from halo, Cy.4alkyl or mono-, di- or tri(halo)methyl; or R2 is
-phenylC_galky); phenyl or phenyl substituted with 1, 2 or 3 substituents each
independently selected from Cy.4alkyl, Cy.4alkyloxy, Ci.4alkyloxycarbonyl and
haloC1.4alkyl in parm:ular selected from methyl and trifluoromethyl; or
25 ¢) nisi;or
d) misli;or
e) =Qis=0;o0r
f) Xisacovalentbond ora bxvalent radical of formula -O- or -NR3-,

30 A second group of interesting compounds consists of those compounds of formula (1)
wherein L is a radical of formula (a-1), suitably, a radical of formula (a-1) wherein -A-B-
is a radical of formula (b-1), (b-2) or (b-3); Z is Z!; R is hydrogen, formyl or hydroxy-
C1.6alkyl; RSis hydrogen; or R4 and RS taken together form a bivalent radical of formula -

CH=CH-CH=CH-; RS is hydrogen.
35

A third group of interesting compounds consists of those compounds of formula (I)
wherein L is a radical of formula (a-2), suitably, a radical of formula (a-2) wherein -A-B-
is a radical of formula (b-3); Z is Z!; R4, RS and RS are hydrogen.



f) Xis a covalent bond or a bivalent radical of fornula -O or -NRerr]-

30 A second group of interesting conpounds consists of those conpounds of
formula (1) wherein L is a radical of formula (a-1), suitably, a radical of
formula (a-1) wherein -A-B- is a radical of formula (b-1), (b-2) or (b-3);
Zis Z[err]; WBQ[%H’}S I's hydrogen, fornyl or hydroxy- (err] glcfipoendsissr r] is

hydr ogen; or 6 and Rl err] taken togethgt form a bival ent radical of
formula - CH=CH CH=CH-; R[err] is hydrogen. 35 A third group of interesting
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t hose corrpounds of ‘{or&g erein I's a_ radical Ormjl-(g-i. %
wherein - A-B-3 i sorRYand é‘}kebpgﬁb?"rfﬂlﬂh‘”(‘bﬂ@}mdﬁ of forpwlasCH=CH-GH=CJ}-; Rbjisg) : 7
is Z[err] or Z[ ehydrogelR err] is hydrogen, halo, C(err]al kyI formyl,

( err]al kyl oxycarbonyl or hydroxy(lerr]alkyl; Rerr] is hydr ogen,

Clerr]al kyl or hnﬁg@&xﬁb@&dﬁm@w @ué;e;omuldaﬁ}ﬂﬁﬁfﬁh@%ﬂ%ﬁﬂﬁgﬂ

form a bival ent cal of fornul a R err

speci al interest phgpy @MWMF”W{"F’NW@@PWP r’%sP's
Ar[err] C errial kydvalehbohd dnd=2Q BNyl substituted with 2 substituents
sel ected from net hyl or trifluoronet hyI Xis a 10 coval ent bond and =Q is

=O. Further of sp&m wﬁ;ﬁa&t Qﬁ% ?Hﬁq&lag? mlaﬁd;nla}eymereln

n and mare 1. A pa ar group o unds consi those conpounds

of formula (1) wherejn err],is 15 phen

substituted w t hAPaEspia 9ft°§m8@1“€%‘f°8ﬂs‘f ﬁ}ﬂ&ﬁé/m %‘r"é‘f"ﬁ‘f‘l“&é?“@ﬁ%’c‘!ﬁ'ﬂ? n,

mare 1; X i$5a pltenglnethyl mmeMdubsQumdvmﬁ)stdmhmmmmmmth)gmup of

conmpounds consi s 58‘ qﬁ)‘pw& %gylaﬁdgh)isx@erel nLis a radical:
er ern otte

of formula (a-1) Ine is an optlonal bond; -A-B- is
CA B Lo a°r adi c Apol ARG SovErSpmipprB opsivk plahcse Sotgoutdyel KRR 10 7
i s hydrogen; or " wheminlis aaadmaljofcfa’nmdn‘(a-ﬂbwhubm (b-3); Z'is Z[err] or Z[ err ]
wh el eir " ZE;V QtP r | Sheottd1ftle §44n o) ﬁ&lafﬁ&ngo{,«ﬁﬁ% H}Hd&ar&'fll;rﬁﬁia] 19{vhent=nra YigS-:
t heLeZ[ 13r r] [ ?s LP@?%&%“SWJ"%&QH’&SZ?&"P?“ ﬁ%&)ae'l?lf'g‘h &>~ 4 S‘&al’“‘bf
for mJI a-CHerr ] Rdis hydrogen; or -A-B- is a radical of formula (b-3); Z is Z! or Z2 wherein Z1 isa
bivatent radical of formula -CHaz- or -CH3-CHa-, provided that when the dotted line is an
- extra bond, then Z! is other than -CHj-; and Z2 is a bivalent radical of formula -CH,-O-,
25 -CH,CHOH- or CI-[,-C(:QO)- provided that the -CHj- moiety of said bivalent radicals is
connected to the nitrogen of the imidazole ring; R4 is hydrogen, formy] or hydroxymethyl
RS is hydrogen; or R4 and RS taken together form a bivalent radical of formula '
-CH=CH-CH=CH-; R¢ is hydrogen.

30  Yet another particular group of compounds consists of those compounds of formula ()
wherein L is a radical of formula (a-2) wherein -A-B- is a radical of formula (b-3); Z is a
bivalent radical of formula -CH»-CH3-; R4, RS and RS are hydrogen.

Preferred compounds are those compounds of formula (I) wherein R! is phenylmethyl; R2
35  isphenyl substituted with 2 substituents selected from methyl or trifluoromethyl; n, m are
1; X is a covalent bond;and =Q is =0.

More preferred compounds are those particular groups of compounds wherein R! is
phenylmethyl; R2 is phenyl substituted with 2 substituents selected from methyl or



25 -CH err]CHOH or CHerr]-C(=0) -, provided that the -CH err]- noiety of
said bivalent radicals is connected to the nitrogen of the im dazole ring;
Rl err] is hydrogen, fornyl or hydroxynethyl; R err] is hydrogen; or R err]
and Rl err] taken together forma bivalent radical of fornmula -CH=CH CH CH;
Rlerr] is hydrogen. 30 Yet another particular group of co ounds con5|sts
of those cONPOWMIE of fornula (1) wherein_g is a radical (a-2)
wherein -A-B- is a radl cal of formula (b-3); Z is a bival ent radi cal of
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for rr;JI a (11). t Wyﬂx@&%&%b#@a%ﬁﬁ%ﬂ@kh%aﬂ&g h cnt. ﬁﬁﬁ ewﬁ\demém&l
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as, for ex@3pl Chem, 1990, 55,2552-2554. Using said catalyst may also rcsult in an improved cis/trans
' ratio in favour of the trans isomer. It may also be convenient to use hydrogen as a
reducing agent in combination with a suitable catalyst such as, for example, palladium-on-
charcoal or platinum-on-charcoal. In case hydrogen is used as reducing agent, it may be
advantageous to add a dehydrating agent to the reaction mixture such as, for example,

30 aluminium fert-butoxide. In order to prevent the undesired further hydrogenation of
certain functional groups in the reactants and the reaction products, it may also be
advantageous to add an appropriate catalyst-poison to the reaction mixture, e.g., thiophene
or quinoline-sulphur. Stirring and optionally elevated temperatures and/or pressure may
enhance the rate of the reaction.
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a borohydride, e.g. sodium borohydride, sodi um cyanoborohydride or
triacetoxy borohydride. In case a borohydride is used as a reduci ng agent,
it may be convenient to use a catalyst such. as, for exanple, titaniunlV)
i sopropyl ate as described in J. Og. 25 Chem 1990, 55, 2552-2554. Using
sai d catal yst ¥ also result in an inproved cis/trans rat ipgy/ppogdgdygdtr of
the trans i sYR& may al so be conveni ent gt 0o use hydrogen as a reduci ng
agent in conbi natlon with a suitable catal yst such as, for exanple,

pal | adi um on- charcoal or plati n mon charcoal . In case hydrogen is used as
reduci ng agent, it may be adv s to add a dehysiaitdi ng agent to the
reaction m xture such as, for $g=ﬁ al uni niNsslkylasient - but oxi de. In
order to prevent the unde§|"rx€cF'T' ydl*ogé'nétlmtaflh functional

groups in the reactants and the r&d®#zbson products, it may also be
advant ageous to add an appropri p}e cat al yst - pguigon to the reaction mxture,
e.g., thiophene or quinoline-sulphur. Stirring and optionally el evated

t enper at ur es andindhis prdthe follawing prepationsthe fsection produsts maycbersolated fiom the  \\O
97/ 24356 reaction medium and, if necessary, further purified accordmg to methol§Id4iEsHRAéraAMNB 85

[err] In this a ol | owi n r a rodu ts may be
i solated fromt Elg" 5’83‘&{’%‘8%‘%&?&‘1 E’H QQ%C%, m{)%}oﬁhﬁﬁn °B|3P fied
accordi ng t o Sret¢hoerotteggapby. general |y known in the art such as, for exanple,
extraction, crystallization, trituration and 5 chromatogr aphy The
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e.g. net hanesulf@mekgm ,qserwlémlole;mn&mmwmyﬂnewwwqrh@mdu at e
of formula (}9. ?a'many]emtvnﬁanﬁﬁdﬂmaﬁataeﬂbﬁﬁmmj Theéreiictiof tanbe-pefforied $iP4 Vent

such as, for exa gr.inated. h Qr O- thane an
al cohol, e.g. {1@ g’f'mmsove t@f‘&' dforé/xgmoﬁa{%?qqma&%’udf%o{’ er?ed'c Rdin the

presence of a sumameearbﬁ@@ob g€t ethanol, vrmkemam @ethxldenbumwb@n&tr@he sodi um
hydrogen car bonaﬁ,esdaéeéfralsﬁmwlﬁmﬂans&oté i, Sodiontaltonse, soditmhydregal t he

reaction. The reg %i veni ent J t ur.e .
rangi ng bet ween a% EFP‘J{}%? S %g ik °Lli/ ﬁfg%e&fg%r%%ﬁ% 'ﬁ,@pﬁ;{%}r’wl _
(1) may al soldbe mmewltvrbps m&m%mm bryweantREand rpflux temperature.
transformations. For instance, conpoundsgiof formula (1) wherein Rlerr],
Rlerr] or both Rlerr] and Rerg are hydrwg{nerr]allf,ysl, may be oxidized to
t he correspondi ng al dehydekzog( (garvpoxw [ ﬁN L - ()
\-(cHy,
av) V)
~ The compounds of formula (I) may also be converted into each other following art-known
transformations. For instance, compounds of formula (I) wherein R4, RS or both R4 and
R3 are hydroxyC).salkyl may be oxidized to the corresponding aldehyde or carboxylic -
20  acid by reaction with suitable reagents such as, for example, manganese(IV) oxide,
respectively, silver nitrate.

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

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

30  substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid,



20 acid by reaction with suitable reagents such as, for exanple,
:manganese(lV) oxide, respectively, silver nitrate. The conpounds of formula
(I') may al so be converted to the corresponding N-oxide forns foll ow ng
art-known procedures for converting a trivalent nitrogen into its N-oxide
form 25 Sai d N-oxidation reaction nmay generally be carried out by
reacting thwosuds6 ng naterial of fornuia (J) with an appPEPEPHOS88S; gani c
or inorganic peroxide. Appropriate inorgani'c peroxi des conprise, for

exanpl e, hydrogen peroxjde, alkali netal or earth alkaline netal peroxides,
e.g. sodi um pePsserealkangicagids ¢ grpssexoasetio acid, alkythygropesexides, am hbetyldwdtoxi des may
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reaction pracedir es gener.a own i r inte i at es
of formula I?I I ﬂﬂ'ﬁﬂéﬁﬂ?p&aﬁg%@w &ﬁ%&%&g'ﬂ'%?ﬁ\ﬁﬁgfé AR =S
Z[err], said iR %Aat es being represented by fornula 10 (l1l1-a-1-1), may

be prepared as described in EP-0,518, 435-A, EP-0, 518, 434-A and EP- _
0,672, 047- A. Theheiidtériediagth of fofimd (MIpWhedtin L (4 4 faflichioe foinila ka-1)Swiikrdip g iZ8, Of
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conmpound ofl3f ordebenzylpdng 4 comppendof fgmulat  known procedures, e.g. catal ytic

hydr ogenation. In particular, the inte iates of formula (Il1-a-1-2)
wherein Zerr] is a radical of formnul 0 CHerr]-¢(=O0-, said
i nternedi ates being represented (I'1l-a-1-2-a), can be prepared.
by reacting an internegialg /0l ,in the presenc&.g{_z)an acid, .
e.g. trifluoronethanesh i the |ike. Terr] '
N
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following art known procedures, e.g. catalytic hydrogenation.

In particular, the intermediates of formula (IIi-a-1-2) wherein Z2 is a radical of formula -

20 CH2-C(=0)-, said intermediates being represented by formula (1il-a-1-2-a), can be
prepared by reacting an intermediate of formula (VI) in the presence of an acid, e.g.
triflucromethanesulfonic acid, and the like.

v (IU-a-1-2-8)
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JThe internediates of forrmula (ll1l-a-1-2-a) can al so be prepared by
hydroli zing an internediate of forrmula (VII) in the presence of an acid,
e.g. hydrobrom c acid, trifluoroacetic acid and the like. [err] 5 The
intermediates of formula (l11-a-1-2) wherein Z[err] is a ragirapbsbas’ or mul a
-CH err] - CHONO 724356 i nt er nedi at es bei ng repjesented by the fornula
(I'1'l-a-1-2-b), can be prepared by reacting the conpounds of formula

(I11-a-1-2-a) in r

borohydride, in a rem{%&%‘ggﬁ"ﬂﬁgf&i?%@gﬂ‘?ﬁ%?ﬁ‘teﬁmﬁd%H('jﬁ?‘ﬂwaﬁe [err]
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of formula - CH eiflubroaéctibladil and thelikk. i nt er medi at es being represented by the
formula (lIl1l1-a-1-2-c), can be prepar by reacting the conpounds of formula
(I''1-a-1-2-a) with hydroxylam ne oy a §alt, e.g. the hydrochloride sal t
thereof, in a reaction-inert selve&t, @& g. ypyridine andthellke

[err] 15 | nt er nedi at es 9f yd | a OiTO-Ciplyl. | S aradlcal formJIa
(a-2) wherein Z i apero+c—sai d )= i at es being represemnted "+5PAU1 a
(I'1l-a-2-1), may be prepared g an internedi ate of forrrul a (M11)
with a suitable reagent such as, exanpl e, trifluoroacetic WO

97/ 24356 Y-

PCT/ EP96/ 05885 aci d, and subsequent| ¥s debenzyl ati ng the thus forned

I nternmedi ate foll owi ng art k(wwn pr ocedur es, cat al yt i ¢ hydrogenation.
[err] Internegdia &FJ@ ) | :
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anal ogous to thesmmmmﬂt%bmbwdgﬂ%l- -b) [Cellquhb’o
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bei ng represented by -CH(R err] ),{"r\] and sai d internedi aﬁ\bel ng
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10  The intermediates of formula (IlI-a-1-2) wherein Z2 is a radical of formula - |
CH3-C(=NOH)-, said intermediates being represented by the formula (IlI-a-1-2-c), can be
prepared by reacting the compounds of formula (1lI-a-1-2-a) with hydroxylaminé or a salt,
e.g. the hydrochloride salt thereof, in a reaction-inert solvent, e.g. pyridine and the like.

15  Intermediates of formula (II[) wherein L is a radical of formula (a-2) wherein Z is Z!, said
intermediates being represented by formula (IlI-a-2-1), may be prepared by cyclizing an
intermediate of formula (VIII) with a suitable reagent such as, for example, trifluoroacetic



represented by fornula (1X-a), may al so be prepared as depicted in schene
1. Schene 1 [err] 15 WO 97/ 24356 - 13-
PCT/ EP96/ 05885 I n scheme 1, the internediates of formula (X-b) may be
prepared by reacting an inter- nediate of fornmula (X-a) with an al dehyde or
a ketone of forrmula (XI). The (ferr]al kyl - carbamate noi et ig%@?@ﬁ

i nt er nedi atw@9y243%60r nul a ( X-b) nmay be convgrted into a fu one
which in turn may be reduced to an interned ate of forrrula (X-d). Said 5
intermediate (X-d) may in turn be de ﬁ‘gected 0éhus an |nterrred| ate
of formula (I X2, andgphsequently, dspe Fﬂ“& Hyus £ ¥““’t"8 Wgéﬁ kRewm pe
reacted with arprdcadtﬁsnegllmmohydmyemﬂoa. (1V) to prepare i ntermedi ates of
formula (11) wherein Rerr] is defined as -CH(R[err])[err], s
i nt ernedi ates bei ng represented by la (I1l1-a). The reacti ns perforned
in scheme 1 may all be co % i onal net hody§ t at are 10
general ly kno he,art! nt%'r& cggl%%p %eq’e Ol 5 |y be
prepared by reaftigg a Fornul a (IX 11; HR; pr/ﬁt ect ed .
internediate of Tornmula ( a protectr ng group P such as,
exanple, a (Jerr]al kyl oxycarbo roup, wth an internediate la
(rrr) 15 according to (ME® previotsly descri bed reductive N-al kll atm on
procedure, and subsequently deprotecting the thus formed internegli at e.
[err] \-CHA In partrcular i ntermedi ates of formula (V) wher@ma-2R)err] is

rraa;( thEaeLHai)gre; as 1 sagﬁepl ?@ﬁg%ﬂﬁ%ﬁg@@ggﬁgﬁgﬁég%%%%e?al i zed

i nt er medi at & of(IV)g¥ith Andntenmediatenf beddndi ng
ket one of for mgpag §3¢456-avhi ch subsequent I y may be reductr veI y aminated with
a . R}
' Q >_C}lz))m= base
RomX ! —
H\—(Cﬂg)..
av)

" Ways to prepare intermediates of formula -axy-a're also described in EP-0,532,456-A.
However, intermediates of formula (IX) wherein R1 is optionally substituted ArtC;_galkyl -
10 ordi(Ar})Cy.¢alkyl, said R1 being represented by -CH(R12); and said intermediates being -
represented by formula (IX-a), may also be prepared as depicted in scheme 1.

Scheme 1

HO\C(RII)z

(CH, _ (CHy)py
Cx.salkyl—O—C—N\_ —— ) galkyl—0—C— )<oj
Y N

X-a) (X-b)
cyclization l
CHR'™), m")z

>—(c“2)m deprotection (Cﬂz)% IC(;:()&Z)II:
HN 0 - < f\ ><°]
\..(CHZ,= H\-(cnz). 0 \-ccuz)., 0

15 (IX-a) X-d) (-c)
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PCT/ EP96/ 05885 -14- pyrrolidine, piperidine- or honopiperidine derivative
of formula (I11). The thus obtained internmediate nay then be reduced with a
sui tabl e reduci ng agent to an internediate of fornmula (V-a). 5 Pur e

st er eochemi cal Igy isoneric fornms of the conpounds of formil apclepighssssc
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The ketalized intermediate of formula (X-c) may be transformed to the corresponding
ketone of formula (X-¢) which subsequently may be reductively aminated with a



selectivity of these tachykinins is relatively poor and under physi ol ogi cal
conditions the WO 97/ 24356
PCT/ EP96/ 05885 action of any of these tachykinins m ght be nedi ated by
activation of nore than one receptor type. Substance P and ot her
neurokinins are involved in a variety of biological actions such as 5
pai n transnm ¥A¥RMShoci ception), neurogenic inflammation, REFEPAHET| e
contraction, plasma protein extravasation, Vsodi | at i on, secretion, mast
cell degranulation, and also in activation of the i mune system A nunber
of diseases are BUEHdincpipgsidinerorhomepiperidine derivative of formuis (IH)s Fhe ithus iobtained
receptors, in pammuammmw&m&wwmﬁmxe%cﬂ?ﬁgéﬁio%iﬁ:@nﬁﬁéo?f
substance P and g hep V—eiﬁr()k' nins.in particular cells such as cells in the
10 neur onal pl exi of( the gastrointestinal tract, unnyelinated prinmary
sensory affergnt_neurons, synpathetic and parasynpathetic neurons and
nonneur onal | | Pyrg steecoghopyigally isomericforns ofthe compenndpof fornnt (I thigbecbialried by
Eg(lzegtg gr s" Rby L?ugrxppmawon ofm&hmﬁbwdﬁﬁﬁd)ﬁﬂ&sahugﬁw ?’%pjﬂﬁfcﬂ‘%r%ég?ﬁ,d p.
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- pain, in pﬁadrt i %tgﬁgéh rcm c?ﬂ%&fﬂ%&%%‘ﬁ?ﬂ?& Ef&?"ﬁ?do tf‘?‘éé‘rmt iC
avul si on pain reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said -

compound will be synthesized by stereospecific methods of preparation. These methods *

will advantageously employ enantiomerically pure starting materials. '

25  The compounds of formula (T) have valuable pharmacological properties in that they interact
with tachykinin receptors and they antagonize tachykinin-induced effects, especially
substance P-induced effects, both in vivo and in vitro and are thus of use in the treatinent of
tachykinin-mediated diseases, and in particular in substance P-mediated diseases.

30  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 occurring in mammals, including human
beings, and are distributed throughout the central and peripheral nervous system, where
they act as neurotransmitters or neuromodulators. Their actions are mediated through

35 several subtypes of receptors, such as, for example, NK;, NK2 and NK3 receptors.
Substance P displays highest affinity for NK) receptors, whereas NKA preferentially
binds to NK3 receptors and NKB preferentially binds to NK3 receptors. However, the
selectiviiy of these tachykinins is relatively poor and under physiological conditions the



such as brachial plexus; chronic pain such as arthritic pain such as
occurring in osteo-, rheunmatoid or psoriatic arthritis; neuropathic pain
such .as post-herpetic 35 neural gia, trigem nal neural gia, segnmental or
i ntercostal neural gia, fibromnyal gia, causal gia, peripheral neuropathy,

di abeti c neuropathy, chenot her apy-i nduced neuropathy, Al DS; Edksss

neur opat hy, W@A7B#358| neural gi a, geni cul at e, ﬂeural gia, gl osgscglt%ryngeal
neural gia, reflex synpathetic dystrophy, hant om | i mb pai n; WO 97/ 24356
PCT/ EP96/ 05885 -16- various forns of headache such as m graine, acute or
chroni ¢ tension #rigaatMy, of thesptackikinies wighbhe pedisted %%“PF‘HW;P ﬂ%@a'bai“h

cl uster headachejecésiétitypd. gi a; cancer pain; pain of visceral origin;
gastrointestinal pain; nerve entrapnent pai n, sport's injury pain;
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i nfl anmat ory bovglieaé &Esasaau%aéaﬂ@amsiﬁummslawum&f&eﬂmb%wﬂ iighei Nduced
damage; infl tor e sk es _and ec

I nf | ammat or y é??gl?’"tﬁgﬁmmgtfs%'ﬁug g‘ﬂ"&?ﬁ‘&ﬁﬂ’ ﬁ’éy"ﬁmm
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~ retching and VOWBGID%brdaﬂPiwglﬂ‘Q-ﬁC‘N&rﬁﬁﬁﬁ BRBRIFSethd; and
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. al kyl ati ng agent SubsemgePay!thphd?gbtniﬂ"cinagah etaldi ne, | onustine and
. chl oranbuci | IScytotoxic antibiotics, e.g. dactinonycin, doxorubicin,

m '([jogyfci n-C and b‘h@@éﬂi oufids Gtithd ﬁﬁiﬁb&hﬂoﬁﬂﬁ &ngmhib}téﬁ'bﬂh&ﬂ@m Wxat e
and vinor st ne: S %'Pﬁa%&“%@a% Rt FK peesbolod o)
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i sor der's or 2By ebAE pRsFibed hgtetnae: The bindi, R Shproept cofprOR th? or
viral gastroint ehum |guined-pigtand gerbil neurokinin receptors may be detenmned invitroina =
receptor binding test using 3H-substance P as radioligand. The subject compounds also
show substance-P antagonistic activity in vivo as may be evidenced by, for instance, the
antagonism of substance P-induced plasma extravasation in guinea-pigs, or the |
25  antagonism of drug-induced emesis in ferrets (Watson et al., Br. J. Pharmacol. 115, 84-
94, 1995)

In view of their capability to antagonize the actions of tachykinins by blocking the
tachykinin receptors, and in particular antagonizing the actions of substance P by

30  blocking the NKj receptor, the subject compounds are useful in the prophylactic and -
therapentic treatment of tachykinin-mediated diseases such as, for example,

- pain, in particular traumatic pain such as postoperative pain; traumatic avulsion pain
such as brachial plexus; chronic pain such as arthritic pain such as occurring in
osteo-, theumatoid or psoriatic arthritis; neuropathic pain such as post-herpetic

35 neuralgia, trigeminal neuralgia, segmental or intercostal neuralgia, fibromyalgia,
causalgia, peripheral neuropathy, diabetic neuropathy, chemotherapy-induced
neuropathy, AIDS-related neuropathy, occipital neuralgia, geniculate neuralgia,
glossopharyngeal neuralgia, reflex sympathetic dystrophy, phantom limb pain;



25 pregnancy; vestibul ar disorders, such as notion sickness, vertigo,
di zzi ness and Meniere's di sease; post-operative sickness; gastrointestinal
obstr.uction; reduced gastrointestinal notility; visceral pain, e.g.
nyocardi al infarction or peritonitis; mgraine; increased intercranial
pressure; decreased intercranial pressure (e.g. altitude S|cknessg opioid
anal gesi cs, WOAR4¥E nor phi ne; and gastro- esophageal 30 POTS sease,
aci d i ndigestion, over-indul gence of food-$¢- drink, acid stomach, sour
stomach, waterbrash/regurgitation, heartburn, such as episodic heartburn,

nocturnal heart buvmumdnmeadaaﬁmea ahmsgmwmtaaobmbiﬁmﬁﬁmheadacﬁent ral
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subst ances abu 97/ 2

PCT/ EPO6/ 05885 - 13usculos ‘i\“e??ld’z'é’ Woback pain e.g; spinal stenosis; prolapsed disg; seigticars der
of the skin such aging masmlans;mub@n@:wmstclsfandmlmcmysumch
as rhinitis; - gagtpost mmmmaﬂcpﬁ,ﬁorders such as irritable bovvel

syndrone; - skin rs uch aS|s rur.tis and supbur 5 -
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to i mune enhancemcs@fﬂvl}bprsndusdmpes mm&y@ammaﬁory diseasesofithébladdens us;
- rheumatic di SCa5RR es Sysfitls &9 uigehhshimhaﬁe. and Bﬁ‘é’ﬂid%‘éﬁdaﬁnﬂhﬁ%ﬂ&{ s; - celtb
proliferation; and - _cou ou t he prese I nvent | on
have a favourabl eerﬂﬁsab% |“PL$°%~?%%‘PP$ ﬂ;ﬁgﬁﬁtu& H’|°81%t G cEests: rﬁ&\?ﬁ?‘q CIESIS; ty.
They al so hdve anamkanticipatgryemesis, mognatten bowl emnesis lsmtbcethfnrempl&’ lemesis magru nds
of formula (1) al poiniReeR by BRig Richiak Yarcer RENGhErapiE BEentOEN & alkylating |
agents, ¢.g. cyclophosphamide, carmustine, lomustine and chlorambucil; cytotoxic
antibioﬁés. ¢.g. dactinomycin, doxorubicin, mitomycin-C and bleomycin; anti-
~ metabolites, ¢.g. cytarabine, methotrexate and 5-fluorouracil; vinca alkaloids, e.g.

20  etoposide, vinblastine and vincristine; and others such as cisplatin, dacarbazine,
procarbazine and hydroxyurea; and combinations thereof; radiation sickness;
radiation therapy, e.g. irradiation of the thorax or abdomen, such as in the treatment -
of cancer; poisons; toxins such as toxins caused by metabolic disorders or by
infection, e.g. gastritis, or released during bacterial or viral gastrointestinal infection;

25 - pregnancy; vestibular disorders, such as motion sickness, vertigo, dizziness and
Meniere's disease; post-operative sickness; gastrointestinal obstruction; reduced
gastrointestinal motility; visceral pain, e.g. myocardial infarction or peritonitis;
migraine; increased intercranial pressure; decreased intercranial pressure (e.g.
altitude sickness); opioid analgesics, such as morphine; and gastro-oesophageal

30 reflux disease, acid indigestion, over-indulgence of food or drink, acid stomach, sour
stomach, waterbrash/regurgitation, heartburn, such as episodic heartburn, nocturnal
heartburn, and meal-induced heartburn and dyspepsia;

- central nervous system disorders, in particular psychoses such as schizophrenia,
mania, dementia or other cognitive disorders e.g. Alzheimer's disease; anxiety;

35 AIDS-related dementia; diabetic neuropathy; multiple sclerosis; depression;
Parkinson's disease; and dependence on drugs or substances of abuse;




20 ‘ nervous system as may be denonstrated in vivo by their inhibitory
effect on the change in behavi our induced by _

i ntracerebroventricul ar-applied substance P in the gerbil. In view of the
utility of the compounds of formula (1), there is provided a nmethod of
treating warmbl d an| mal s, including humans, suffering geriposnssss
tachyki ni n- m2& 4 di seases as nentiqgped herei nabove, in particular,
pai n, enesis or ast hrra Sai d net hod corrpri ses the system c adm nistration
of an effective ta ki ni n .ant,agoni nt . of d of, formula
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PCT/ EP96/ 05885 - 18erymem£ﬁg\ﬁbl y for adm n| stration orally, rectally,

percut aneously, or l’nE'J . For exanple, in preparing the
conpositions in ora osa orm any o the usual pharmaceutical nedia may

be enpl oyed, such neoplagtic &!ﬁﬁﬁ)l e, water, glycols, oils, alcohols and the
li ke in the case- oellgrelifetationiiaid pr epar ations such as suspensions, 5 :
syrups, e|IXi§S an& l'utions; of solid carriers such as starches sugars,
kaolin, lubricants, Binders, di si nt egrating agents and the like in the case
of powders, pills capsul es and.t.abl ets. Because of their ease in.

adm ni stration, m Mmee@nvembmafﬂmwemﬁwh@m or al
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conbry oo st er | o iaps, e ol dr Biiius (1] e five iAo sthorne BB
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exanpl e, may be prixhaviet inducedby intrabetebpoveniricilar-applied substance!P ifthesgerbil. i on,
gl ucose solution or a m xture ofsaline and gl ucose solution. Injectable

sol utions contai ﬁt Wew of the utility of the compounds of formula (), there is provided a method of
' - treating warm-blooded animals, including humans, suffering from tachykinin-mediated |

25. diseases as mentioned hereinabove, in particular, pain, emesis or asthma. Said method
comprises the systemic administration of an effective tachykinin antagonizing amount
of a compound of formula (I), a N-oxide form, a pharmaceutically acceptable addition
salt or a possible stereoisomeric form thereof, to warm-blooded animals, including
humans. Hence, the use of a compound of formula (I) as a medicine is provided, and in

30 particular a medicine to treat pain, emesis or asthma.

For ease of administration, the subject compounds may be formulated into various
pharmaceutical forms for administration purposes. To prepare the pharmaceutical
compositions of this invention, a therapeutically effective amount of the particular

35 compound, optionally in addition salt form, as the active ingredient is combined in
intimate admixture with a pharmaceutically acceptable carrier, which may take a wide
variety of forms depending on the form of preparation desired for administration.
These pharmaceutical compositions are desirably in unitary dosage form suitable,



conpounds of formula (1) may be fornulated in an oil for prolonged action.
15 Appropriate oils for this purpose are, for exanple, peanut oil, sesane
oil, .cottonseed oil, corn oil, soy bean oil, synthetic glycerol esters of
Iong chain fatty acids and m xtures of these and other oils. I nj ectabl e
suspensi ons may al so be prepared in which case appropriate liquid carriers,
suspendi ng WATR4356Nnd the |ike may be enployed. In the corﬁﬁfﬁq’?ﬁw
suitabl e for percutaneous adninistration,-¥he carrier optionally 20
conprises a penetration enhancing agent and/or a suitable wettable agent,
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proportions, e

effects on the srﬁé?.\oﬂ rkmgquﬁghﬁuéﬁw%%%gg% mgﬁné%&élon to
the skin and/ oMSyghpharmacsatical media p fos exameple, vascslyGolsis .
These co rrpos i tioflsyalcohyls hnd the Ilikelirﬂhecasel of mmmidmopmkm sueh@s suspénsions,>

Lransder mal spgilps, @p@ﬁﬁ%@mﬂ@ﬁ&@ﬁa@&pﬁ@ﬁéﬂfswg& y s, RES, 2001 ti on

salts of conpou eI r_1ncrease Sol ubility

over the corredWis ngssedisintegrating agants and the 1ike jn the spsp of pewdass, pillsh| e i n
the preparati orcapsﬁleaentemtscmobﬂtﬁﬂseasaﬁl adrdmistﬁftidﬁrtaﬁlets §|ﬂest he

solubility and/ | I

phar maceut i cal rrp05| %"gﬁsah% %@dg a €0 IM{ %‘f%‘é’ [err] or
[err]-cycl odextphmcemelmrrwmwﬁwﬂmnplmdp cnwmmr thy/|
subst i t ut edocy Ghriewill ushally contprise stadile waey ut Riastlin jge gesthdrr i n. Al so

stabi 11ty of ¢ nelefis it 3ampldiih Ad bRy, %ﬁé‘?b 4 ehi‘?%?tri' S, for
conposi ti ons. lexampledugichs prepagedin wehichtheeamicricomprises saline solutien, glugesenent i oned
phar maceuti cal sgRffon Sﬂﬁinbdtlﬁ'a%f sallinél KPERcose $dlution! ﬂi\]&&ibl@ﬁﬂtﬁw% containing

adm ni stration and unjf fd VWO .97/ 24356

PCT/ EPo6/ 05885 “OPgoud of forh %‘QM%%W‘W%B@W ProloRgsd acion. | 4 s
herein refdPs t&ppmpmmlsfgrmmmﬁmgmnktmﬂsmqul,yome@es
each unit cont ajlpédifl ofl, 30 De &I, Byl &blés)br@&flaﬁg¢m Al amat

calculated to |:roduce he d red t he ef fect SSOCi : :
t he required phal 5 °§‘?°f|°g? J@% “8@‘“8?“%5‘8%“6%2%881‘# “fqﬁ‘mrs are
tabl ets (incl ucnasngappropnetcmgd camiersp suspendingagents and thelike inaysbe employed. bowder
packets, wafer gpe édiﬁ;ﬁﬁitﬁﬁé ﬁ:ﬁﬂbﬁr'ﬁfbﬁmﬁéouﬁﬂﬁﬂﬂ&&h@ﬁﬁmefcmp {ohbllys

(ol psPoony) S Hred deptd DRk R SV bl il i, he
combined with suitable additives of any nature in minor proportions, which additives :
do not cause any significant deleterious effects on the skin. Said additives may
facilitate the administration to the skin and/or may be helpful for preparing the desired -
compositions. These compositions may be administered in various ways, e.g., as a

25  transdermal patch, as a spot-on or as an omtment. Acid or base addition salts of
compounds of formula (I) due to their increased water solubility over the corresponding -
base or acid form, are obviously more suitable in the preparation of aqueous
compositions.

30  Inorder to enhance the solubility and/or the stability of the compounds of formula (I} in
pharmaceutical compositions, it can be advantageous to employ o, B— or y-cyclodextrins
or their derivatives, in particular hydroxyalkyl substituted cyclodextrins, ¢.g.
2-hydroxypropyl-B-cyclodextrin. Also co-solvents such as alcohols may improve the
solubility and/or the stability of the compounds of formula (I) in pharmaceutical

35  compositions.

It is especially advantageous to formulate the aforementioned pharmaceutical com-
positions in dosage unit form for ease of administration and uniformity of dosage. Dosage



effective therapeutic daily amount fromthe test results presented
-hereinafter. An effective 10 therapeutic daily anmount would be from about
0. 001. ng/ kg to about 40 ng/ kg body weight, nore preferably from about 0.01
ng/ kg to about 5 ng/ kg body weight. It may be appropriate to adm nister the

therapeutical |y effective dose once daily or as two, three,_l,é.gghgmgore
sub- doses at ‘Xéﬁm ate intervals throughoyp the day. Said sub-doses may
be formul ated as unit dosage forms, for exanple, containing 0.05 ng to 500
ng, and in 15 particul ar, 0, 50 of ,active ingredient yni t
dosage form TheURiEoEm agpsed %?P&“f?’é’&ﬂé?@”@fhﬁﬁﬁfﬁ?%ﬂ&ﬁ‘wy%&gﬁd@ 130
the particul ar ceuipbleasiunifary dosagas, aathu)ntumwnmghpregeurmwdlqmumfdbﬁmn bei ng
treated, the sev ’ghlédi/ e Eficef th‘issﬁflﬁi ' and
gener al physicalﬁ{o,n ?‘F%ér?ﬂ&qupﬂgh%arg%%%grﬁtlent ecé's' wel aog\@%’ ot her
medi cation the p&adgnised phitical garrigry Exapap dosage, ypit fopns are tablets Kincludiag | 1,
the art. Furtéger amﬁorlcbammm)dﬁpmeshﬂns, povder pidcas,twafcrs.ahjed:gblmmais dgray be

andi or - dapena ng SRRER SasebfieabiaPob HaP RO, e, kit AR RS ibor

corrpounds of the_instant invention. The effectlve dall rmunt ranges

menti oned her ei nABes¢ot sl in the reatmqnt offachykigin; raedy H’é“’feﬂp% eng
exanpl es are i nt effeide ﬂﬁrabéﬂuuﬂhilﬁnﬁmaﬁd:mmb tdmaddtsrpmsdnbd h&emmrmm éffsetive

Ci !
Itoratefgﬂydlrg:‘/ﬁrqglno%ﬁiﬁ Ifrda.ﬁ oo%n‘B b@ﬂmpamwg %@étoabl n@yﬁ Y ormul a
(1) the absol ut e“@ezéf-emm,ﬂalv f@mﬁbpwoétmmmeoqﬁéméssd@ﬁy Weights Iy may be
determined. In thmmamﬁh&m&emmpbﬁrﬂqeéﬁeyuvmmdﬁﬂmms

first isolated i ' fyrt
(115! o0l 9, | Sl BRIt o el e i e
PCT/ EP96/ 05885 - fermulatedmas anipdospgedormss forﬂ@ﬂw enRiningQ-¢5 me 90 mes anddanpl e Al

a) A m xture 18f Mcﬂmbylﬂﬁﬁbm&mﬁmewﬁﬁt&sgghm THF (600M ) was
stirred at - 70C under N err] flow. Butyllithiumin hexane (63 m; 2.5 M

was added porti omyhsg fﬁﬁ%ﬁé‘ %&ﬁ@??ﬂﬁ“ﬁ#ﬁmﬁ@&eﬂ@&%@p&&uf&é&nﬂoﬂnﬂé@c

and stirring was cont
formula (I) used, the paﬂlcular condition being treated, the severity of the condition being

- treated, the age, weight and general physical condition of the particular patient as well as -
20 - other medication the patfént may be taking, as is well known to those skilled in the art.
- Furthermore, it is evident that said effective daily amount may be lowered or increased
depending on the response of the treated patient and/or depending on the evaluation of the-
physician prescribing theé compounds of the instant invention. The cffective daily amount

ranges mentioned hereinabove are therefore only guidelines.
25 -

The following examples are intended to illustrate and not to limit the scope of the present
invention.
Experimental pant

30  Hereinafter, "THF" means tetrahydrofuran, “RT”’ means rcom temperature. Of some
compounds of formula (I) the absolute stereochemical configuration was not
experimentally determined. In those cases the stereochemically isomeric form which was

first isolated is designated as “A” and the sccond as “B”, without further reference to the

actual stereochemical configuration.
35 '



- were coIIected Gy

m xture was cooled to -70C and a suspensi on of

1- (phenyl net hyl ) benzi m dazole (31.3 g) in THF was added dropw se. After
stirri ng for 1 hour at -70C, 4-(ethoxy-carbonyl)-1- piperidinecarboxylic
acid 1, 1-dinmethylethyl ester (42.5 g) was added dropwi se and stirring at
-70[err]Cwas continued for 1.5 hours. The tenperature was allowed to rise
to RT and tWE9%8#356 i xt ure was deconposed with water, andPCHEPIOS88Stact ed
with CHerr]Cl[err]. The organic |ayer vvas'zoseparated dried, filtered and

t he sol vent evapor at ed The reS| due was crystallized fromacetonitrile,
yielding 54 g (ABBrepis aliptc k) 4-[[1- (phenyl nethyl)-1H

benzi m dazol - 20ny|] 1 r boxylate (interm 1; np.
121.5[err] Q). internpediate (1 25. 2 and hydrochloric
acid i[n 2]- pz op @I““(‘Bﬁe?f{ 'Ui‘ﬂf"l‘!‘,l yh@rmw&(-éﬂ 7@)!!‘%%@9@)%@&%& '
refluxed for 17 Wml%@mﬁnm@mmsmwmmﬁmmm
2- pr opanol ndt&eﬁfaﬁﬂ 'fwﬁ‘? 9

[ 1- (phenyl mget hyléulH- bghézdll%%gggde - L‘PQ?QJ‘I 'nyf t;?{%f?glﬂ

monohydr ochl or FEEREE % gpgled to -707C a“iQ#“’P‘fnélPl‘? sé)bmmmme((zm@o 7
g) was dissol vadrnmwhmaam&opwal A&ﬁdmgbrK[hew&@@EermoiEh&:ﬁa’nﬁs. 20

base was extra 141Gl n was, drled
filtered and tﬁg’g lvent ev%%rlgt'&ewm}-r em@g?%% dpewise ind shizingano|
(100 n), sodi 8n/8& Bscantinved for 1g)hopess Theremperatnre was allowed torise toRT and ther ed
during 1 haQr mmwaiummbmm\mrmdmmwmmmamnglm%ﬂmh

H err] O’CH[err]“g.L‘Leggrralc a(ﬁgd ﬁfﬁ%@ﬂe‘\%ﬁm err Ctl{err The organj c Iayer

dried, fil iy b St R | ed

S 0 | oty 54 55 b | itmeiniehyh .11 uhomy mto 15 ’

- %)(pg)enlyl [ret hy'b&nzixﬁﬂiz]oit -wwarmrynowyéadmtarwammnmq :@p2121B§ebnol (i nterm.
nt er me Ni.

trifluor ongtshagie?‘u Q!onl Cwﬁﬁ%ﬁﬁﬁ&&ﬁﬁ? °q ;%)’R/Q W?‘&&E‘pdﬂ

m xt ure waddpofetan Yas stisred an mwmnpm wi t h

CH err] tc:| 5 er rT ]h cry‘fdamzarmﬂnxprdpauarand\ﬁsryﬂmﬂla ﬁ&déﬁﬂbﬁﬁeﬁﬁﬂ 20175 @Physint |

evapor at e unm,. c |ca

gel IO(eI uent : %&ﬁwfwwyﬂiﬁ‘?ﬂ%‘“ %’)‘oﬂgﬂ‘?g% t| ons-

BpolH’eE)- viel ding 5.4 g of |

6, 11- di hydr o- 6clmmm@ﬂw7hmimmmb32MWWnﬁKmimm 4a) ..

A sanpl e (304 GiseWs Oﬁﬁﬁ@:ﬂz‘ﬁazoﬁbgrsgxﬁﬂa%%gﬁﬁéﬂi'f:&m&a%&é&'t (1:2)

in CHerr]CNCerr]Herr
1- di hydr o- 6- ( 4€}APp@ted 'Ihyreylseqmwﬂmmlm{ in m_eﬂwcrlsmlmm@odnm borohydride (4 g)

cycl ohexy:c SKL 1; ?Jmﬁdle&fn&ﬁeﬁggmstﬂmd%n g A0RuPit R h@hm Exmr%ﬁ. A
m xture o (el t -
stirred under I}j%e an ﬁ : glx uf’gj %g%g%ﬂgflﬁgﬁ ngg [ er r @Eﬂgg biling %‘ﬂ%m in
hexane (104 m filt the solvent evaporated. The concentrate was boiled in CH3CN, yleldmg 81lg
25 (84%) of 1-(phenylmethyl)-a-(4-piperidinyl)- 1 H-benzimidazole-2-methanol (interm. 3);
d) Intermediate (3) (6.4 g) was stirred overnight in trifluoromethanesulfonic acid (25 ml)
under Na-flow. The reaction mixture was poured out into ice, alkalized with NaOH and
extracted with CH,Clp. The organic layer was dried, filtered and the solvent evaporated.
The residue was purified by column chromatography over silica gel (eluent:CH,Cl, /
30 (CH30H/NH3)90/10). The pure fractions were collected and evaporated, yielding 5.4 g of
6,11-dihydro-6-(4-piperidinyl)benzimidazo[1,2-blisoquinoline (interm. 4a). A sample (1.4
g) was converted into the cyclohexanesulfamic acid salt (1:2) in CH3CN/C;HsOH,
yielding 2.84 g of 6,11-dihydro-6-(4-piperidinyl)benzimidazo[1,2-bJisoquinoline
cyclohexylsulfamate (1:2) (interm. 4; mp. 205.8°C). -

3s
Example A2
a) A mixture of N-(1-methylethyl)-2-propanamine (26.3 g) in THF (800ml) was stirred
under N2 and the mixture was cooled to -70°C. Butyllithium in hexane (104 ml; 2.5 M)
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«21- was added portionw se and the m xture was brought to -40[err]C and
stirred for 15 mnutes. 1-(2-phenylethyl)-1Him dazole (34.4 g) dissolved
in THF was added dropwi se at -70C and the m xture was stirred for 1 hour.
1- (Phenyl net hﬁrlﬁ%o_'ﬁ_ | peridi none (45.49g) dissolved in THF WaS e OpW Sse

at -70[err]C m xture was stirred fo[m} hour. 5 Thé m xture was
brought to RT and stirred at RT for 18 hours. The m xture was deconposed

with water and the solvent evaporated, The residue was taken up in water,
extracted with CHyaspaddedippriopyise and themixue wasbranghtted0°Caagsimsd for 15 migutes.
re[si duia \M[iS piJ /r |( f 1-@ecbhibyylethyl)+ hA-imidazole34.9 g pdissplved ity THH Wiﬂﬁd@&iroﬁv&deuewr)rc g
CHerr]C[err : rl. A , B col | ecte
and the sol vent %‘g%rm%éﬁpféa@?' é%?é@%ﬂ%@%@%ﬁﬁ?{@ t he
(Z) - 2- but enedi oi cdisselved in[HF wasadded;drppyvisgiabydBiCoad themixtus was stiredior] baur.
?-zg 1-2 (gwtohené!s fmesdﬁkmﬂdwsj Bkt %R?ﬁd&ﬁr%dﬁmﬁfwhﬂ%é&dgﬁlmﬁﬁﬁhﬂ?ﬁakdi nglth :
- 2- but enedi oa ' d rm .5 r . xture o e
free base of int eﬁr‘é@oé%‘}e&'ég%q?ﬂd sll;'iﬁe t?‘?‘??’é%?’og%e %"e)a_ Rllvf‘ﬂ'ﬂ)“‘ was
stirred at 70C f druagiedwith GH2Glp, drigd nd thesolysut cvanorated. Thetesidee Wanpyrifieddynat er |
?I Ikal i zgd 13 hvm' mmmwephymsmca@(mmg OHjEQI(CHQDHMH% 97/8), i'The pure
iltered and the gol.vent ev rated. The resi s purjfied on a glass
1] 110 200,11 Gl e ol KoL S o,
fracti ons wer¥ coh¢ &a2ehnteandioic aeid sald (V:@hin 2enropsnens; viclding | 92 gof #d1-2-phenyl-
converted into thghwi)EH-imidkbcr 2911104 IhethyDd-dipdritdindl (Z)2-Bi el di ng
A S xﬁlﬁ..%drl _;9{1_0@&& ybak-pip (Zy2-BltbiRaRke (12 _
(phenyl net hyl )-5@'&?51’?%’[ ?ﬁg% E[)‘l, 2- bl [ 3] benzazepi ne- 11, 4' - pi peri di ne]
(E) - 2- but ene- 20 b) Aimixtore(of the fre¢ base of interngediatn(5) (36 2) B@jifluargaceticracid(200ambf t he
f_r;aﬁ balsF Sf | Nt ewiREied £ 7090 fof 48 Fbutk) g(!ﬁnm&rbm&m(el%umd)m&%?ﬂ%ﬂnﬂﬁi%t ed
Wi pal | adi o C . . ey,
For 15 hour s. ¢ i MO () BlmaRs s Chrcly e BB ithe vl oviimenssl, e
filtrate was evapiétiducavns pysifisdangglass filter over silica gel (eluent : CHoCly/ CH3OH 95/5). The = - -
5, 6-di hydr ospi 1 o[ pui ivEGhswete Rlilecttd @478kt @vapbrakelll The redidue wik comVeREd infl N€l
i( BN 7;”,‘,) o ﬁ@gﬁ)?z-bu eSO 4Gk kI 2 hn2atans, g 58Y 2 1 3 €113 Bhyard 1 D)
5, 6- di hydr ospi r o[ @henyimethiyl)-3H-sgifoliinixdaro] .2 i3 leenzazdpine il 44pipesidine] i(EN-21brjtene- - -
nmonohydr ochl ozg dedibdtdlt-2¥ finterfn. 6/ WRp. 224.9°5C) . Exanpl e A3 30 a) A mxture of
1, 1-di net hyl et hyl 1, 4-di 0xQ-8-azaspi r.0] 4. 5] - 8-carbqQxyl at e 1) in _
di et hyl et her (150?%‘}“5%&“@??&?@‘?&?‘8{"2‘!‘ Wpl@tﬁ?ﬁyf%‘ﬂg‘h'r“&fraﬁémwzm ) was
cool ed on a 2- pr opdregerda@dwithiallistinnmonantizatedcattion (10%; 2/ 2) ws 2 Géajyst #GO N Hfori t hi-um
(1.3 M 0.11 nol) 18¥wars2 AdRFugiiie Rrhyifogeh, the aRlyROvaAlHkeR4 Bfd A¥GmaRiwag ] C and
the mxture was stirigds (Rlding 36 arospirofimidazol1.2-b[3]benzazepine-11{11H],
25  4'-piperidine] (interm. 7a). A sample was converted into the hydrochloric acid salt (1:1) in
CH3CN, yielding 5,6-dihydrospiro[imidazo[1,2-b][3]benzazepine-11[11H]}, 4'-piperidine] .
monohydrochloride (interm. 7; mp. 278.5°C).

30  a) A mixture of 1,1-dimethylethyl 1,4-dioxo-8-azaspiro[4.5]-8-carboxylate (0.1 mol) in
diethylether (150ml) and N,N,N',N'-tetramethyl-ethylenediamine (33.2ml) was cooled
on a 2-propanol/CO, bath under a N, flow. Sec. buthyllithium (1.3 M; 0.11 mol) was
added dropwise at a temperature below -60°C and the mixture was stirred for 3 hours.
A mixture of 3,5-(difluoro)benzaldehyde (0.12 mol) in diethylether (75ml) was added

35  dropwise. The mixture was stirred slowly overnight and allowed to warm to RT. The
mixture was decomposed with water and separated into its layers. The aqueous layer
was extracted with CH,Cl,. The combined organic layer was dried, filtered and the



A mixture of 3,5-(difluoro)benzal dehyde (0.12 mol) in diethylether (75m)
.was added 35 dropwi se. The m xture was stirred slowy overnight and
allowed to warmto RT. The m xture was deconposed with water and separated
into its layers. The aqueous |ayer was extracted with CHerr]Cl[err]. The
combi ned organic .layer was dried, filtered and the WO 97/ 24356

PCT/ EP96/ 05983724836 sol vent was evaporat ed, yi el di ng 38. 5QCIEPI6SESS
([err])-1,1-dinethylethyl 7-[(3, 4-difluore22-

phenyl ) hydr oxynet hyl ] - 1, 4- di oxa- 8- azaspi ro[ 4. 5] - decane- 8- car boxyl at e

(interm 8). b)sofvefi wsstwep&ited meimﬁgsls & &)1 Q-cﬁm&ﬁidbth 9-[(3,4-difluoro-

I AT '@%ﬁ%ﬁ“ﬁﬁ%ﬁiﬁ%‘ s

taken up in CHWr mojtpmeof }mm@nte 81(pd lml)g%mll 2:mpthyle?-propanol. otassivm dalt ﬂlgb ed

filtered and thﬁta@éﬂeqmnwﬁaemarameﬂuxﬁharm&irdmew&rﬁm v col um
chromat o-  grsaphyaNeesidbe w gQﬁbgsq?/w&#[ﬂwdr Sl or'was! é’d 2) .
The pure fracti ons were co ecte e SOl vent ~was vapor 1e

resi due was susipitenedoandithe solsentwas gveparited. mqmsidne\nasp\mﬁodlbmwumshfammr ed
off and dried, gtashydivesilidigpel @Ritht: CHyCl#CHIOH 98/2), Thé pate factivne Messuollpcted O

‘tetrahyd | | - i dinl - 3.
(Tt o oS P St SpINEREw Y Evapprashd e Kook vt SBopthd i PR el efhsr i 5011 )
was hydr ogenat q:tetaplmﬁl}@dmff andxdried ayielding d0g (320a) wf (39l -Cad-Bifinotopbériyl)2 g)
as a catal ygf . %&ﬁwﬁmm&&mdwmg 3h xﬁamé Aafpyri@in)-3ioht GhieAn @) and

2155 170t SR oF embgie 10024 ol Dol v g

(interm 10). 0°Gwntb<paﬂa¢kum‘onmhmhaﬁdﬂmhél%(mws). Af-erruﬁtake@SN 90m )

Vn\?it ﬂ er\r/v:g :Itk)ﬁt%g’h Mﬁlﬁdﬂ%&% u be 0 e rg;mac |

| ayer was separ yo ég( g"ﬁﬁggﬁ'ﬂ s‘%&\%’ﬁ %@r‘gﬁ'gﬁ;}’%ed The'

resi due wastxdri @mternyil6).di ng 7. Zg of ()-2-[(3,4-difluoro- 20

- phenyl ) met hyl ] é) %,e (6‘0349:&:1)::!- C@(&N@dﬂ&w%ﬂ%&a@ﬁi@'bed_ .
3 er SRS

~in procedure d) %n ﬂ%z'ﬂﬁ fﬂmﬁ a\as
e

prepared. e) A mx ure 0
3, 5- di met hyl benmbranintbeimdéﬂ'(ﬁ' megrgmdmmknphnwdmeﬂlﬂlmm stir red "

overni ght at sthP{ PhéRSRl wdd tiied Yieldng 928 of (L) RS 4\ ffuoro-
separ at ed, g}ﬁ")ﬂlbﬁlﬂtg‘g}ﬁ a‘r,ld a}dl ver’ih evapora ((ad /()T ef resi due was
crystalliz 7.44 g (58% o '

In a similar way as descnbed in procedu:e d), (:t)-2-(phenyhnethyl)—4—p1pendmone

(interm. 12) was prepared. .
e) A mixture of intermediate 12 in CH,Cl,, 3,5-dimethylbenzoyl chlonde (74 g) and

tricthylamine (11 ml) was stirred overnight at RT. Dilute NaOH was added. The

25  organic layer was separated, dried, filtered and the solvent evaporated. The residue was
crystallized from diisopropylether yielding 7.44 g (58%) of
(z)-1-(3,5)-dimethylbenzoyl)-2-(phenyimethyl)-4-piperidinone (interm. 13).
In a similar way as described in procedure €), (2)-1-[3,5-bis(triflucromethyl)benzoyl}-
2-[(3.4-difluvorophenyl)methyl}-4-piperidinone (interm. 14) was prepared.

30
Example A4
A mixture of (+)-8-tert-butoxycarbonyl-7-(phenylmethyl)-1,4-dioxa-8-azaspiro[4.5]-
decane (33.34 g) in HCI, 6 N (250 ml) was stirred at 70°C for 1 hour 30 minutes. The
mixture was cooled, CH2Cl, (100 mi) was added and the mixture was alkalized with
35 NaOH while cooling till 25°C. The organic layer was separated and the aqueous layer
was extracted with CHyCla. Triethylamine (20.2 g), followed by 3,5-bis(trifluoro-
methyl)benzoy! chloride (27.7 g) dissolved in a little CH,Cl, were added and the



rr -(3,5)-di net hyl benzoyl ) - 2- (phenyl net hyl ) - 4- pi peri di none (interm
simlar way as described in procedure e),

[3,5-bis(trifluoronethyl)benzoyl]-
f

| uor ophenyl ) net hyl ] - 4- pi peri di none (interm 14) was prepar ed. 30

([err])-1
13). In a
([Lerr])-1-
2-[ (3, 4-di
Exanpl e A4 A nixture of /EP9G/05885
([err])-8- teﬂo%ﬁfﬁﬁycar bonyl - 7- (phenyl met Byl ) - 1, 4- di oxa- 8- azaspl rol4.5]-
decane (33.34 g) in HC, 6 N (250 rﬂ) vvas stirred at 70[err]C for 1 hour 30
m nutes. The m xture was .co CI was adde d the
m xture was al ké'N“E?d"%sPH‘ g’gh "@LE‘EF%‘"%&FI? g ?g’ﬁl c

| ayer was separ amdxczhyér whasedrieg, filtered dnsleyaporated. étherres:dMamcrystalhzed from

CHerr]Cerr]. wi d]%a?ﬁrgéﬁf: ‘t:i
e e i e it g IO A

PCT/ EP96/ 05885 -ws filtesed bffrand dried, ytelmngadsebmd c@oph (Thedwo gdlid-firactians wete gt and -

the layers vere \SRBRf fldidken fin%ﬂ?ﬁﬁ £ NaOMwal ddash arldicthd Mixste ¥ag
evapor ated. The residue_was st allize ro DI PE t he pr ecipitate was
filtered of f an@xiictedy Thy Pﬂaﬂﬁc RYCEWRS 4Yaparated. i 8\%%4

evapor ated and t(fm!b)“(&541(-:{a5-biaﬁnﬂﬁqrahedxymMzbyl]F2}(phdnylmﬁmb-Mtﬂdﬁfme The
precipitate 5 tnﬁ{ $f, )and dried, yielding a second crop. The two
solid fractiygns vvere pdt oget hér and taken up in water and CH[err]CI[err]
NaCH was added and the'm xture was extract ed. The organic layer was dri ed
filtered of f and-SRRFSURQILNC HNALIOMPAY g (38%

()-21-[3,5-bis- (m@monet hyI )benzoyl] 2- (phenyl met hyl ) 4- pi peri di none

(interm 15 Doy 40 RbFLSH, . abbectoenboe Ghbibiindtyt} fipkhdiitne ¢25BYHHATS

Exanpl e BL A
(+3le " ?3 5- di %tﬁﬁpsbf%i%ﬂ'ﬂmmh‘}q“ﬁbiw[% -bit¥Ibenzarspine (291 8 iy) and
6, 11-di hydraqs 1Jme(mm61(mmnljwimﬁbfﬂ&pmmoiﬂnw&at&}damsme (2 1

Ryar ogenat ed at Bguit Yib BYasRAn R b8 dtm 2008 iShRve Kot o7 0,

2°g) as a catal ywﬂrogm.thsmlpstmﬁm mgtbm Itratgavag gyaporpted. Fhosresidpawased of f
and the filtrat epuﬁﬂed\mmptmmhminat@@hyemdﬁenm(nlw iGHLE1/ (CHOH/NHy) 9872 - -

chr omat ogr aphy y %f }]HISl NH[ er])
98/ 2 to 95/ 20 %‘825’8’2 .h' g’%é“?éﬁ’%pm%"s“ cO %’&é‘{t%{' (i;ieﬁitngle)\%vﬁor at ed
yi el di ng 0. g (12.3%) of (:t)-cts-4—[4-(5 6—d1hydro-lIH-medm[2,l-b][3]benzazepm-ll-yhdene)-l-

o pnpendmyl] 1-(3.5-dnmethylbenmyl)-Z—(phenylmethyl)p:pmdme (comp. 1; mp. 138.7°C).

Example B2 : |
- 8) The free base of intermediate (4) (3 g) was added to (x)-1-[3,5-bis(trifluoromethyl)-

25  benzoyl]-2-(phenyimethyl)-4-piperidinone (4.3 g) in CHzCly (40 ml). Titanium(IV)-
isopropoxide (3.41 g) was added and the mixture was stirred for 3 hours at RT. Ethanol
(15 ml) and sodium cyanobomhydride (0.62 g) were added and the resulting reaction
mixture was stirred overnight at RT. Water (5 ml) was added and the mixture was filtered
over dicalite and the filtrate was evaporated. The residue was partitioned between water

30 and CHaClp. The organic layer was separated and the aqueous phase was extracted with
CH2Cl3. The separated organic layer was dried, filtered, and the solvent was evaporated.
The residue was purified by HPLC (eluent: (0.5% ammoniumacetate in Ho0)/CH30H
30/70), yielding two desired fractions. A first fraction yielded 0.63 g (9%) (+)-cis-1-[3,5-
bis(trifluoromethyl)benzoyl]-4-{4-(6,11-dihydrobenzimidazo[1,2-bJisoquinolin-6-yl)-1-

35 piperidinyl])-2-phenylmethyl)piperidine. (comp. 14; mp. 132.2°C). A second fraction
yielded 0.32 g (5%) of (t)-trans-1-[3,5-bis(trifluoromethyl)benzoyl}-4-[4-(6,11-dihydro-
benzimidazo[1,2-blisoquinolin-6-y1)-1-piperidinyl}-2-phenylmethyl)piperidine (comp. 15;
mp. 138.1°C).



20 (12. 3% of

.()-cis-4-[4-(5, 6-di hydro-11Hi m dazo[ 2, 1- b] [ 3] benzazepi n-11-yl i dene)- 1-

pi peri di nyl]-1-(3, 5-di met hyl benzoyl ) - 2- (phenyl met hyl ) pi peri di ne (conp. 1;
mp. 138.7[err]C). Exanple B2 a) The free base of internediate (4) (3 g) was
added to ([err])-1-[3,5- bis(trifluoromethyl)- 25

benzoyl | - 2- M@H3R4ISeet hyl ) - 4- pi peri di none (4.3 g) in CH er ACE/ERE$NSEB] 40 ni ).
Ti tani un(1V)- isopropoxide (3.41 g) was ac®ded and the mixture was stirred
for 3 hours at RT. Ethanol (15 m) and sodi um cyanobor ohydride (0.62 Q)

wer e added andb} hmxmfmmwm&(omm)mms 6-dileydraspire(t Id-imidaio]2 3iH)- at RT.

Water (5 m b&ﬁ%‘e@ | nd t he
filt ra'ge vva)s \e@ gr at d@nﬁi ‘ﬁ%‘%az% lé%ﬁ“ﬁone%@t“&ééﬁ%ﬁ‘ and
CHerr]Cl[err]. lt!men m&y wwkwaﬂweﬂleawwmsome was
]exlt {act Sd w.éI hsﬁbﬁxeaﬁdﬁa{amdd:omrenaﬁm(mmamgﬂmgmobwme\(@zf dﬁg@ PLC
iltered, a esi du urifie

(el uent: (0§5% ammnl abiors %‘éﬁv@fségﬁfﬁ?‘i S’?ﬂg};% ’(ﬁw ?" TP Biag); né t Wo
desired fract i &ittered avericelite and the filtrate was evapierated. Tlw rgsuéumas(aﬂcmuqmmm[s 5-
bi s(trifluor omerygl, )ahﬂﬂkﬁﬁkﬁu&w{s%ﬁaﬁﬂh&dh&l@éﬁ%ﬁ%ﬂ@&?&rhﬁeﬁc&@qu' noI '

23? )2C)1 iiecon@%aé{]%%&%i ﬁwg@%&%ﬁi M“"&B&r‘r’?"

() -tran-1-[ 3, 5evaperated; The newmu)'tﬁ mshqaaeh@whgztl@,lcn OH
be?m i daigbl 38/2]t¢957§w|m;iui’eﬁacghﬁs'vﬂmﬁ)édl7/ et lind Yitelrsétveiewerk BRipBratelpi PEr i di n
e (co .
PCT/ EPOG/ 05885 74 b’;’?ﬂ?ﬁ"&?f ‘W%$%WMQ‘§“WZM?IWPm* |
5, 6- di hydr ospi rléﬂinlpmdmldh-ﬂ){l2(3@@]1&31&@%%2(9%@%%@5@%(colilpnep)( 0 02
Ergl 2)2|4n 2I gnropmdééd '17‘)_'!3)0 u&ﬁd—&(ﬁdﬂﬂ:&dﬁiﬁt noﬁmﬁmamozw-b snﬁe o
mol ) wa e SuStir ours a en
cooled to Et‘ %a%’gfn?’&ilg'%l'éﬁd‘? @ﬁ%ﬁ%@"%l K@ g%)
added. The151 xture was stirred at “RT overnight. Water was added t he
m xture was fi ExamplaB3ver cellte and the filtrate was evaporated The

resi due was talseaum:adawﬁméh (@'ﬂ[g%ﬂdﬁét{c%ﬁ]&ﬁw

ted into,its.l.a t ed
Rl f%%ﬁ%f%ﬁ%b@%ﬁ’ﬁ“s Wﬁﬁé@%@%w
‘sol vent was ev&bdehandP,6, % H-tetrahyidon Emethy %“rnimadmbl)denﬂi_@dmﬂr%dp}'m&a- geI
(el uent: Clﬂberr[iﬁ?ldi&épﬂd@ﬂ[ iirf |, 83dichidroeth@i (00nil) S tho mixtOwEs Stifted 5t1F€E | ONS -

|l ected 139 f.
o B e e T
11, 4' - pi peri di rﬂl“i’“i/ aW'MS’“B‘GG With GH26ln T Wre)‘b'ieﬂerl di ne
(conp. 119) filtered and the solvent cvaporated. The residuc was purificd by HPLC over silica gel-

(eluent : CH2Cl/CH30H 96/4 to 85/15). The pure fractions were collected and

25  evaporated, yielding 1.04 g (15%) of fraction 1 and 0.26 g (4%) of ()-trans-1-3,5-bis-
(trifluoromethyl)benzoyl]-4-{4-(5.6,7,10-tetrahydro-7-methylimidazo[1,2-a)pyrrolof3,2-
dazepin-10-ylidene)-1-piperidinyl}-2-(phenylmethyl)piperidine (comp. 2; mp. 141.5°C).
Fraction 1 was repurified by HPLC over NH2-Kromasil (eluent: 100% CH2Cl3). The pure
fractions were collected and the solvent was evaporated, yielding 0.75 g (11%) of (t)-cis-

30  1-[3,5-bis(trifluoromethyl)benzoyl]-4-[4-(5,6.7.10-tetrahydro-7-methylimidazo{1,2-a]-
pyrrolo[3,2-dJazepin-10-ylidene)-1-piperidinyl]-2-(phenylmethyl)piperidine (comp. 3;
mp. 133.0°C).

Example B4 - :
35 A mixure of (2)-cis-1-[3,5-bis(trifluoromethyDbenzoyl]-4-[4-[5,6-dihydro-3-(hydroxy-

methyl)-11H-imidazo[2,1-b)[3]benzazepin-11-ylidene]-1-piperidinyl}-2-(phenylmethyl)-
piperidine (4.5 g) and manganese dioxide (20 g) in CHCl3 (200 ml) was stirred and

reﬂuxed for 1 hour. The mixture was filtered warm over dicalite and the filtrate was



and 2.36g (21% of

([err])-trans-4-(5, 6-di hydrospiro[ 11H i m dazo[ 2, 1- b] [ 3] benzazepi ne-

11,4 =piperidin]-1-yl)-1-(3,5 di met hyl benzoyl) - 2- (phenyl et hyl ) pi peri di ne
(conp. 120). 15 Exanple B3 Sodiumtriacet oxyborohydride (8.5 g) and acetic
acid (2.4 g) .were added dropwise to a m xture of

()-1-13,5-bi S?Y??m"?flfororret hyl ) benzoyl ] - 2- (p;?nyl nmet hyl ) - 4- pﬁwme (4.3
g) and

5,6,7,10-tetrahydro-7-nmethyl - 10- (4- pi peridi nyl i dene)inm dazo[ 1, 2- a] pyrrol o-
20 [3, 2- d] azepiprorated. ﬂgfeﬂq#ewtwmigﬁpwabﬁmenubsrﬁhfr ntt GH2GlAt ur e

was stirred at anmams)gnhepmmfuomdeﬂé[cm:rch@%&mékom&t@is SvEpoPataticitd and

the | ayers Were
CH err]yCI [err]. e co me%ri’gr}gg‘#ﬁgm ayer %(Qﬁéoﬁﬁb@@%%’w%wfﬁm%
sol vent evapor atwefe Wmmlqumapbm YisldinPBQ g(70%) ofi (i)-cis-1-43;5-bis-

(eluent: CH &rr]dd 5 Bé wer e
oot of &g, 3;351 ,gﬁg,fgv ! eﬂg ik it ;&&e&w&,ﬂnﬁm&éﬁgsﬁ? o 2o
(trifluoromethyl)benzoyl - 4- [4 (5,6,7,10-tetrahydro-7-nethylimdazo[ 1, 2-a] py

rrol o[ 3, 2- d] azw_@jl | dene) - 1- pi peri di nyl]-2-(phenyl net hyl ) pi peri di ne
(conp. 2; nmp. 1 err Fracti s repurifjed by HPLC over

NH[ er r] - Kr onasi | ngﬁ]s@m% ‘E“ 'é 9 mob)and mangapesec
col l ected and t r!bo:sdd((wﬁﬂmohmnmmmlﬁoml)waysth-mllangTﬂA&ﬁcmdalmﬁl)ﬁisddhedJi S-
30

, , T:‘zd xed ov t, and fil
éi [1?’2_5;]b I_ s(trif lti{cailtemla‘hTﬁ:Y ,t‘?\r&szg > ér%%:ﬁz we;slBtil%ken up in wamléndﬂ?d‘r%ﬁdrgtﬁ m daz
pyrrol o[ 3, 2-d] az(égﬁwnshddeﬁlandiaaaﬁxtﬁmpwapmpndted)ﬂu}rtﬂaﬁq@ha‘hthmdsydy);pwger| di ne
(conp. 3; np. 13Zubkdeé wikfe (§5Thec% &&Bﬁgv erwas dne%lfip]nmg axid he solvent was

1-[3,5-bis(trif ¥ h |
bt byt ) - 10t éwp»%‘fﬁ«f PIRETEY V&éﬂB 2l (5 (pheny
| met hyl) - pi perl%km%mcmmmmmddhad\dﬁtv@ﬁ@vqm yieldingogr] (200
m) was stirred @gog m&% %ﬁlf&ylw'wgg; ﬂggﬂbﬂﬁ&lﬁnﬁ@&o&ﬂ bt(sﬁeﬁgm\{x%{,@ovef

dicalite and the f| 'y{,

PCT/ EP96/ 05885 -DEiPe %lﬂle#ail’eﬂdm!*rf’@nﬂe%l hidibydra-SHyimidszoli-blidlpenzazeping-Zyel on
a glass filter (cothosylate(€@nip2iT)] Cl{err]/ CHerr]OH 95/5). The pure-fractions
were col |l ectgd and the sol vent was evaporated. The residue was purified by
HPLC (el uent: Cg! errlg !err]/CH[err]C]—I 100/0 to 95/5). The pure fractions
were coll ected ol vent was evaporated, yielding 3.1 g (70% of
([err])-cis-1-[ 3, $diﬁinﬂuoﬁ)methyl)benzoyl chloride (0.003 mol) and then triethylamine

Chvavep, o i | OUE b led ottt s mud Pt ) g [t
11; np. 125.8[e rﬂhfl@;])- yl]#;gpendxnyl]y -4-piperi lyI]- 12-dxhy nzimidazo[2, l-b]- :
25  [3]benzazepine (0.003 mol) in CH,C], (25ml). The mixture was stirred at RT
overnight, washed with water and separated into its layers. The organic layer was
dried, filtered and the solvent was evaporated. The residue was purified over silica gel
on a glass filter (eluent: CH,C1,/CH,0OH 98/2 to 96/4). The pure fractions were
collected and the solvent was evaporated. The residue was dried, yielding 1.23g (51%)
30  of (x)-trans-1-[3,5-bis(triflucromethyl)benzoyl}-2-[(3 \4-dichlorophenyl)methyl}-4-[4-
1 12-d1hydro-6H-bcn21m1dazo[2,l-b][3]bcnmzepm-6—y])- -piperidinyl]piperidine
{comp. 63).

Example B7

35  (2)-trans-6,11-dibydro-11-[1-[2-(phenylmethyl)-4-piperidinyl ] -4-piperidinylidene}-5H-
imidazo[2, 1-b][3]benzazepine (0.00023 mol) was added to 1H-indole-5-carboxylic acid
(x0.080 g) and 1H-benzotriazole-1-ol (0.060 g) in CH,Cl, (3 ml). The mixture was



Exanple B5 A mi xture of conpound 11 (0.00345 nol), sodium cyanide (0.0189
.ol ) and manganese 10 di oxide (0.069 nol) in nethanol (50m) was stirred
at RT. Acetic acid (1.2m) was added dropwi se. The m xture was stirred and
refl uxed overnight, then cooled and filtered over dicalite. The filtrate
was evaporated. The residue was taken up in mater/CH[err]C%hgrr!

Kl err] CO er Mo X72456 was added and the mi xture was separ at ed | ayers.
The aqueous |ayer was extracted with CH er®fCl[err]. The combi ned organic

| ayer was dried, filtered and the solvent was 15 evaporated. The residue

\3/?/83p;m fT Ih ed by sﬁiia&naf t_\ee&e&bﬁ hfide-Bath, &:ﬂhm,mdw.%e@rame[(te.rsrxh’)%mehor 4
). e pur ract i ons. .wer 18 . orat ed,

yi el di ng 2g (793501)31 se %. é?nf“f?‘! M,-‘nﬁféﬁ&ﬁﬂ%&-ﬂ%@‘tb\%‘ 3} 1%&&?9 ml)
Cis-11-[1-[1-[3mss drapwiseand thetreacipmaixturp was allqwridde warme tohB T, under N,

4- pi pgrl di nﬁl ]- l‘l‘h?tda@ﬁdxﬁhﬁlﬂré?&"\ﬁimﬁz o THE soivelit vitlevkipofated atd Bk kedldagnzaze
pi ne- 3- carbpxyl ate . . :

B Bodi(trifitior SLP ggﬁ‘?&‘é""&?ﬁ gREE %?%Mxﬁﬁ%wem&omaw ani ne
(0. 0045 nol) weCELENION S 5omparading oyerH/3/5 10040/ 100). The desired fractions were
honyl) <ot hy! | Seiand HedoRentyes caporated, ieling 040 8 o () prams MG dE, 1 120
) o5 | St el pire L s (Gompr .

m xture was stirred at RT overnight, washed with water and separated into
its | ayers. 10he The ollowing tables lisneemphuindsiof foimde ket preparediaccarding toanevof the
evapor at ed. Thea&ﬁgQgHﬁ? Nm%;ﬂed over silica gel on a glass filter
(eluent: CHerr]Cli[err] CHierr] 98/2 to 96/4). The pure fractions were
collected and t sQl vent was evaporated. The residue was dried, yielding
1.23g (51% 30 ; L : o
([err])trans-1-[3,5-bis(trifl
hyl ] - 4-[ 4- ° ™Y
(11, 12-di hydr o-
i di ne (conp. 63)..
([err])-trans-6,1 4 1- N thyl)-4-piperidinyl]

- 4- pi peri di nyl i dgefe] -5H i m dazo[ 2, 1- b] [#] Benzazepi ne (0.00023 nol) was
added to -1H i ndol e-5-carboxylic acid ([€ 0.080 g) and S

1H benzotri azol e-1-ol (0.060 g) in CH[eR{]CIBbrr] (3 m). The nixture was
WO 97/ 24356 ! . -

benBoyI]-Z-[(3,4-dichlorophenyl)net

epi n-6-yl ) - 1- pi peridi nyl ] pi per

5 -A-B- . hysi .

_?ﬂ/etEngsg(r)ns,ﬁgs(wogg;s: ol edBPan ice bath,%#rye&‘w f1ow
(CHerr])[err]-|Nn (B ¢ d®30 [pimpi ¥38.7; (£)-cis
CHerr]Cl[err] |5 |83 |CP3 |H H -CH=CH-N(CH3)  |[db. | mp. 141.5; )-trans | =

3 B3 |[CF3{H H -CH=CH-N(CH3)-  |db. mp. 133.0; (&)-cis

4 |B2a|CF3 [CH2OH |H -CH=CH-CH=CH- db. mp. 156.2; (£)-cis

5 |B2a|CF3 |[CH20H |H -CH=CH-CH=CH- d.b. mp. 135.9; (+)-trans

6 {B2a|CF3|H H -S-CH=CH- d.b. mp. 128.5; (£)-cis

7 |[B2a|CF3 |H H -S-CH=CH- db. | mp.128.6; (£)-rrans

8 |B2a|CF3 {H H -CH=CH-CH=CH- s.b. mp. 114.7; (2)-trans

9 |B2a|CF3 |H H -CH=CH-CH=CH- s.b. mp. 114.5; (A)-cis

10 |{B2a|CF3 |H H -CH=CH-CH=CH- s.b. mp. 112.5; (B)-cis

11 {B4 |CF3 |C(=O)H |H -CH=CH-CH=CH- db. mp. 125.8; (£)-cis

16 |B4 |CF3 |C(=O)H {H -CH=CH-CH=CH- Ad.b. (£)-rans

17 |[BS |CF3 |C(=0)0H|H CH=CH-CH=CH-  |db. | (&)-cis

18 B2 |CF3 |H H -CH=CH-S§- db. ()-cis

19 |B2 |CF3 |H H -CH=CH-S- d.b. (x)-trans

20 [B2b|CH3 |CH20H |H -CH=CH-CH=CH- |d.b. (2)-trans




was added dropw se and the reaction mxture was allowed to warmto RT,

under N err]. The reaction m xture was stirred overni ght. The sol vent was
evaporated and the residue 5 was purified by HPLC (eluent gradient: (0.5%
anmoni unmacetate in H[ err]O/CH err]OH4 CH err]CN 70/ 15/ 15 upgradi ng over
0/50/50 to 0/.0/100), The desired fractions were collected ag&&gmvent
was evapor at d| ng 0.040 g of ([err])- o4 ans- N-(2, 6-di-

met hyl phenyl ) - 4- [ 2- (phenyl net hyl ) - 4- pi peri di nyI ] - 1- pi perazi neacet anm de

(conp. 81). 10 TIhe f sMng-tables list canpounds of fornula (1) as
prepared accor di ®* { he [®ove eddpl es ( Ex. No. ). [Teltysicalpatar] Co
Ex. Rlerr] Rern -A-B- Ao icép in &€ No No
[err] & (np CH20HB1 i CH[ & r-cﬂl—éii-cn-—cu b ﬁ):c&H:CH CH=(H
db. np. 138.1; G S 2 [err]] %&ﬁ"f&g
- CH=CH N( CH[ err] . np.|"141. § -Cl(l T andd®: B{*é‘?’i‘"}’ CF[ errj
H GH err ||H |[@CH=CH-CHaQH- 133d6, (j{@)ci)-cis 4
B2a CFlerr] OH ¢ com |1 CreQteiSth=ca. db-Jgp TPea - 2
([err])-cis 5 I %grr H |H CH= d. b
mp. 135.9; ([erq C= [ er r[fCHFCH-CH=CH- |y |db. | @)>epmsch
d. b. 128. Iti s 7 |H B2a @Hﬂﬂ-}:l-lhﬂﬂ s.b, H (2)-cis - S- CH=CH
db. np. 128. §: fans 8 H BZa‘ Wb |
- CH=CH CH=CH %114 () tgcﬁms 'E EZ Cf&ter r (tl)—T’m H
- CH=CH=CH- S. Hy - ¢ SH=EHy o |f (t)'(ﬂs + trpps)
- C=CH CH=CH H112. 8,I-I(B) -GCH=O}LCBAC(OH§)Lea.bJ @A dit + ians)
- CH=CH CHCH- 1 125. dicHy erl dn=@i [er|r l o CL=OH < H
- CH=CH- CH=CH El_izrr]) trans 1773‘%i 2)_rr] ':o)cj?{)&“')""")
- CH=CH- CH=CH- r]1)-qits 18 [EOH=@RCEIFCHY [db. 1 (gl + rans)
-CH=CH S H-cis | B2 |-CHRCH-CICIHCH- |db. |H#)-(cis+trans) |
-CH=CH S 13 [ errl )y rang (%gerr] [ ar H 1
- CH=CH CH=CH _rr]) trgffns %@%% ak (*B'Sk' -
PCT/ EP96/ 05885 - HR errf R ar?‘}‘*“‘"“:“s" R gfP] | @Hmamp . .-
physi cal data N | H H -S-CH=CH- d.b. (t)-c{;er rl] & ('rrp
in[err]Q 9 _
- —é—om, H  |-S-CH=CH- db. | (2)-trans
37 |B2b|CH3 |{H H -S-CH=CH- d.b. (X)-trans -
38 |B2b|CH3 |H H -CH=CH-S- ldb. | (@)-cis
39 |B2b CHS H H ~-CH=CH-S- jd.b. (X)-trans
a0 |ps [cHs | oo, |H CH=CH-CH=CH-  jdb. | (#)cis
41 IB6 |CH3|H H -CH=CH-CH=CH- d.b. (%)-trans
42 |B2b CHS CH,OH |CH,OH |-CH=CH-CH=CH- d.b. (x)-trans
43 |B2b|CH3 |l H -CH=CH-CH=CH- d.b. (x)-cis
44 {B2b|CH3|C1 H -CH=CH-CH=CH- d.b. (x)-trans
47 |B6 |H |H H -CH=CH-CH=CH- d.b. (x)-trans
48 |B6 |Cl |H H -CH=CH-CH=CH- d.b. (x)-trans
49 |B2b|CF3 |CHOH |CHOH |-CH=CH-CH=CH- [|db. | (&)-trans
50 |B2b|CF3 |H H -CH=CH-C(CH)=CH- |[d.b. ()-cis
51 {B2b|CF3 |H H -CH=CH-C(CH,)=CH- [d.b. (x)-trans
52 {B2b{CF3 CHOH |CH,OH |-CH=CH-CH=CH- d.b. (x)-cis
53 |B2b|CF3 |CH3 H -CH=CH-CH=CH-  [db. | ()-cis
54 |B2b}CF3 |CH3 H -CH=CH-CH=CH- db. (2)-trans
155 |B6 |[H |H H -CH=CH-CH=CH- d.b. (x)-cis
56 |[B2b|CH3|H H -CH=CH-C(CH,)=CH- |d.b. (x)-cis
57 |B2b CH3 |H H -CH=CH-C(CH,)=CH- |d.b. (=)-trans




21 B2b CHerr] CHerr]OH H _CHECH CHECH d. b ([err])-cis

22 B2b CF[err] H H - CH=CH CH=CH- d. b. ([err])-trans
23 B2b CF[err] H H - CH=CH CH=CH d. b. ([err])-cis 24
B4 CHerr] ¢(=OH H - CH=CH CH=CH d. b. ()-cis 25 B4
CH[err] C(=OH H - CH=CH CH=CH- d. b. ([err])-trans 26 B2b
CH err] H WOD97/24356 - CH=CH CH CH s. b. ([ er r PFTEPL6/0388S Bo|
CH err] H H - CH=CH CH=CH -28-s. b. ([err])-trans 28 B2b
CH err] CHerr] - CH=CH CH=CH- ([err])-(cis +
trans) 29 B2 LhEerRp 4 5 H{.an CH:CH- CH D.
([err%)-(cis N‘Elgﬁi) 3$h B2b 311‘—|[err AB O-TC( %ﬁs@aldaﬂ
- CH=CH N( CH e[ &l s erry
H -CH= isu%b)rc&-lj ! ﬁ ([ gﬁgﬁr nS) CF[err]d H
H - CH=CHOC{R3b)| CFpyi H db CH, () ns) -BlitBH'{err] H
} -ggfm%aﬂn&bcﬂ%mmn@ @g Sl ] -

iy CH3 { CH, CH,OH } . Clid
ﬁs_%msmé’*mgcggm A L‘ﬂﬁﬂ 3 an i
- S- CH=CH &db. nﬂubdoubleﬂlﬂ&ﬁdé.btﬂim&&boﬁab CHerr] H H
-CH=CH S . b. ([err])-cis 39 B2b CHerr] H H
-CH=CH S mzd b. ()-trans 40 B5 CHerr] [err] H

- CH=CH CH=CH d.b.
- CH=CH CH=CH d. b.
CH err]OH 0*'-

([err}t? cis 41 B6 CHerr] H ° H
42 B2b CHerr] CHerr] OH

B )-trans 43 B2b CHerr] C
44 B2b CH err] C

y/ B6 H H H
et) . )8 B6 O H H -
. b. s X9 B2b CFlerr] CHerr] OH
CH=CH- b. hns 50 B2b CF[err] H H
-CH=CH C(CH err])=CH ‘d.b. ()- 32b CF[err] H H
-CH=CHC(CH{ err])=CH d.b. ()-trans 52 B2b CF[err] CH err] COH
CH:H[ err] CHCH=CI— %1 No. %.d._. t')'.le{ 9) _ ,H,M{r] ]
H - CH=CH@H=cHB2a (|EF, Cl'%[q mr+153-9- (cis H
-CH=CH CH=CH- |13 d. b|B2a (|€F,s])CR;i S mp 173.55{%)-trans
- CH=CH- C( CH[ erfih) =CHB2,d. bl cr, [T W 132.2; (£)-cis H-
-CHECH C(CH erfl) =CHipl. b. | Eherfda - 0ipnte  |ap  |-cao- wp 138.1; (£)-trans
45 B» |CH |CH, |H |H |db |-CHp-CH2- |()-cis
46 B2 |CH |CH, {H |H |db. |-CHp-CHz- |(&)-trans
63 B6 CcF, |cF, |a |c |sb. -CHy-CH2- | (%)-trans
64 B6 CF, |CF, |Cl |CI |sb. -CH2-CH2- | (s)-cis
65 B2b |CH, |CH, |H }H |sb. |-CH»CH2- |@)cis
66 B2 |CH, |CH, |[H |H |sb. |-CH2-CH2- |(2)-trans
67 |B2d |CF, ICF, |[F |F |[sb. |-CH>-CH2- |(2)-cis
68 B2b CF, |CF, |[F [|F |sb -CH2-CH2- | (&)-trans
69 B |CH, |CH, |H |H |sb |-CHo- (£)-cis
70 B2b CH, |CH, |[H |H ([sb. -CHa- (x)-trans
7 B2b |CF, |CF, |H |H |db. |-CHpCH2- |(#)cis
72 B2b |CF, |CF, |H |H {db. |-CH-CH2- |(2)-rans
73 B6 H H JH |H |sb -CH2- ()-cis
74 B6 H |CF, |[H |H |sb. -CH>- {£)-cis
75 B6 H H H |H |sb. -CHp- (x)-trans

& d.b. means double bond and s.b. means single bond



WO 97/ 24356

PCT/ EP96/ 05885 -28- Co. Ex. R[err] Rlerr] Rerr] - A- B-

physi.cal data No No ' [err] &
(mp in C© 58 B2b CF[err] Cl H - CH=CH CH=CH d. b.
([err])-trans 59 B2b CF[err] H CH err] - CH=CH Slokshs -

d. b. ([er 92845650 B2b CFlerr] H 9. CHerr] Rkl

-CH=CH N(CH err]) - d. b. ([err])-trans 61 B2b CH err] CH[err]C]—I
CH err]OH CH:CH-CH:CH- d. b. ()-cis 62 B2b CF[err] C

- CH=CH CH=CH ()-cis & d.b. neans double bond and s.b. rreans
singl e bond Tabl@hl_ﬂ[err] Co No. Ex.No. Rjerr] R err] Rlerr] Rerr]
[err] & -Z- physi cal gekta 12 B2a CF[err] CFlerr] H
s.b. -CH err] - CH ergy, 53.9; ])-cis 13 B2a CFlerr]
CFlerr] H H S. b GHerr] -QHLgrr]- nmp 173.5; ([err])-trans 14
B2a . CF[err] CFﬁer H . -CHerr]- np 132. 2;
([err])-cis 15 R*—XBgzxN rr] H H s. b. -CH err] -
np 138.1; ([err])-trans / N [ err] CHerr] H H d. b
-CH err]-CHerr]- ([err])-cis 46 N B2b CH err] CHerr] H H
d. b. -CHerr]-CHerr]- ([err]) tra 63 B6 CF[err] CF[err]
Ccl d  s.b. eI = \[UII—J)-LI oL 6 CF[err]
CFlerr] d ClCoNopiExNo (R¥orr]_Clforr]. Zci{ﬁ'L physicalidata |
CHerr] CHerlj H BGH Jﬂmxcarbbﬁﬁckhéﬁ - Cllrtt bdmd s 66 B2b
CH err] CH er .}7 H 4.6“ y [err] s err])-4rans 67
B2b CFlerr CF %rr] rlt |-
([err])-cis 68 |8 B 2'@?[1@@19931 CF[err] disect bord | Gx-tmgns
-Cl;[err]-%err%w ([4B6]) - ﬁoliﬁ B2b m&&ﬂrr (::)-GH&@}”]C'_F ]H
s. b. - err]s cis err err
H H s. b. 8O-CI-I%?r] 4 'S' oroms flg’hﬂ]y)l ans 71 85' b
CFlerr]  CF[er{$! H|B7 H {1H-indd)-5-y1 - CH[ err] -|dispatborid | (f)emarg )-¢is 72
B2b Crlerr]gas Crlgér] 2.§:|4-mméihox[!f)liihyl '@H&@Mﬂd‘ QHiudcls] -
([err])-trans 7'383 _ g 2. 1 di bods D Yeci -CHjerr] -
([err])-cis 74 ' B g}xeny CFlerr] :H mi!i nd" Ffeis ofyerr-
([err])-cis 75 |8 . BgB6 -2-paphthalenyl H Idll‘mbeﬂfb &)-cisCH[ effr ] -
([err])-trans |85  [B6 ‘1-phenylethyl directbond | (2)-cis

8 - [B6 |benzyl o &)-cis
87 B7 S-methyl-2-pyrazinyl directbond | (x)-cis
88 B7 | 3-methylbenzofuran-2-yl direct bond (£)=cis
89 [B7 _i5-fluoro-1H-indol-2-yl directbond | (2)-cis
5 Table4
O
(o)
e
R2—X—~C~N N
N
O

Co.No |Ex.No |R2 X physical data
90 B6 ] 2,4-dichlorophenyl directbond | (2)-cis
91 B6 2-thienyl directbond | (£)-cis
92 B6 2-naphthalenyl directbond | (&)-cis
93 B6 2-quinoxalinyl direct bond (x)-cis

H




& d.b. means doubl e bond and sb. nmeans single bond WO 97/ 24356

PCT/ EP96/ 05885 -29- Table 3 [err] Co.No Ex.No R err]

X . physi cal data 76 B6 4- (et hoxycar bonyl ) phenyl direct
bond ([err])-trans 77 B6 2- furanyl di rect bond
()-trans 78 B6 2- napht hal enyl di rect bond ()-trans 79
B6 2- NHYIIS6| direct bond ()-trans 8SOPCI/EP9HBSSSS
35-di (trifluoromethyl)phenyl NH ([edP?)-trans 81 B7
1H i ndol - 5-ylI di rect bond ()-trans 82 B6
2,3,4-trinmethg engl dipp ect bond ([err]}gcrs 83 Bo 2-t hi enyl
di rect bond fx'ﬂauj 2xNo 18 R S rebihal-eny| Physical datal i o ¢y
bond ([err] )&l s 486 ggenzothnenxl, phenyl et hjdirectbond | (+)-cisli r edt bond
()-cis 86 BS B6benz Yiphenylethyl difect bond [errfl)-cis 87
B7 5- et - 2- ﬁgamft% emgl r.ect bond ‘gé%-mi Eéﬂ-c"‘
3- net hyl benzof| Ur an- g-yl ()-cis &)-cis
5-fl uoro- 1H i n8bI - 2-{Bp Smeﬂybﬂ-nmmlyl ([ er fdidectdiond 5 | (+jimduse 4 [err]
Co.No Ex.No [Bgerr]ip6 2-naphthaleny] X direct bond icql data 90
B6 2, 4- dl§5l| ochQenyI P i Lrect bond gz C?InS (ftp%
2-t hi enyl 1-Phenylethy ([ err] pditeptdond | )-mms
2- napht hal enyl| 100 [B6 8,6 dli(triftuoroghethypheoyls| NB B¢ ()-trans 2- dui noxal i nyl
direct bond (herrl){Beis |3-méByiérzofdat-yl di d -
PCT/ EP96/ 05884 530~ -~ ¢ irectbond | G)-trans
1 B7 6-benzothiazolyl directbond | (2)-trans
103 B7 3,4-dichlorophenyl direct bond | (+)-trans
Jable$S
R? f '
o CH,
il
2; >—-c—N
R’
CoNo [Ex. No|R? |.z+ -A-B- === &) physical data
104 B2 [CH, |CH,0  |-CHeCHCH=CH- [db. | (x)}(cis+ trans)
{105 |B2b |CF, |CH,-CH(OH)- |-CH=CH-S- db. | @®-A
106 B4 |[CF, |CH,-C(=0)- |-CH=CH-S- d.b. ()-cis
107 B4 |CF, |CH,-C(=0)- -CH=CH-S- d.b. (£)-trans
108 [B2b [CH, [CH, -CH=CH-CH=CH- |sb. | (&)-cis
109 B2b |CH, [CH, -CH=CH-CH=CH- |[s.b. (2)-trans
110 |B2b |[CH, |CH,-CH(OH)- |-CH=CH-S- db. | @B
111 [|B4 CH, |CH,-C(=0)- |-CH=CH-S- d.b. (2)-cis
112 [B4 |CH, |CH,C(=0)- |-CH=CH-S- db. | ()-trans
113 {B2b |[CF, |{CH,-O -CH=CH-CH=CH- [d.b. (x)-cis
114 |B2b |CF, |cHO -CH=CH-CH=CH- |db. | (&)-trans
115 |[B2v |CF, |CH, -CH=CH-CH=CH- [sb. | (&)-cis
116 iB2b |CF, |CH, -CH=CH-CH=CH- |s.b. (£)-trans

* the -CH,- group is always connected to the nitrogen of the imidazole moiety

5 & db. means double bond and s.b. means single bond



Co.No Ex.No Rerr] X physi cal data

94 B6 2- benzothlenyl di rect bond ([err])-cis 95
B6 . 1-phenyl et hyl di rect bond ([err])-cis 96 B7
6- benzot hi azol yl di rect bond ([err])-cis 97

5- net hyl - 3- |soxazol I di rect bond ([err])-trans 98

2- napht hal enyWo@ na% di rect bond ([gpr])-trans 99 Pcwﬂg%mﬂms
1- phenyl et hyl di rect bond ([Err])-trans 100
3,5-di(trifluoronethgl)phenyl NH ([err])-trans 101 B7

3- et hyl benzof ur yl direct bond ([err])-trans 102 B7

6- benzot hi azol yl ] ([err])-trans 103 B7

3, 4-di chl or ophenyl ' ()-trans Table 5 [err] Co.No Ex. N
Rerr] -2zZ-* -A—B— ] physi cal data 104 B2b

CH err] CHerr]-@
105 . B2b CF[err [eﬁr]
106 . B4 CF[ er

([err])-cis 107 CF[

d. b. ([err])-A
d.b

t

&

d. b. ([err])-(cis + trans)
S-

S- . b.

=0 - -CH=CH S- d. b.

([err])-trans 108 B2b CHerr] CH -CH=CH CH=CH s.bh.
([err])-cis 109 B2b CHerr] CHerr -CH=CH CH=CH s.Db.
()-trans 110 BZ-b-—-Gl-‘PT—]—-QH[—OF-F—]—GHGC]—DC}l:CHS d. b.
([err])-B 111 |€dNo |[ECHMR? ] | phiisicakdataC(FO) - - CH=CH S- d. b.
()-cis 112 B4 C(=O} -CH=CH S- d. b
()-trans 113 bl Cﬂlgg{e r? :!f—i)'g‘;}rq;']Q o) -CH=CH CH=CH d.b.
([err])-cis 114|118p(B2a rte rr]-10 - CH=CH CH=CH  d. b.
([err])-trans 11519 HBbb |CH] p#dcisCH err| -CH=CH CH=CH s.bh.
([err])-cis 116 JZ‘F’ZtEﬁ'{’ é&r ](t)_tgl;ll_[err] -CH=CHCH=CH s.Db

([err])-trans * e eT T ygroup TS ways connected to the nitrogen of
the im dazole noiety 5 & d.b. means doubl e bond and s.b. neans single
bond WO 97/ 24 -
PCT/ EP96/ 0588% - Bia

Segmems of coronary arteries taken from pigs (killed by injection of an overdose of

sodium pentobarbital ) were inverted and mounted for recording of isometric tension in . -
~ organ baths (volume 20 ml) with the endothelium at the outside. The preparations were -

bathed in Krebs - Henseleit solution. The solution was kept at 37 °C and gassed witha . -

10  mixtwre of Oy / CO3 (95/5). After stabilisation of the preparations, prostaglandin Fa¢ (10~
S M) was administered to induce a contraction. This was repeated until contractile
responses became stable. Then prostaglandin Foq, was again administered and substance P
(3x10"1M and 109 M cumulatively) was added. Substance P induced endothelium
dependent relaxations. After washing away the agonists, a known concentration of a

15  compound of formula (I) was added. After an incubation period of 30 minutes,
prostaglandin F2¢ (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 control conditions, and
percentage inhibition (% inhibition) of the response to 10-? M substance-P was taken as a

20  measure of the antagonistic activity of the compound to be tested. The results for the
compounds of the present invention at a certain test concentration are listed in table 7.




[err] Co.No Ex. No R err] physical data 117 B2a CF[err] ([err])-cis
118 B2a CF[err] ([err])-trans 119 B2b CHerr] ([err])-cis 120
B2b CH err] . ([err])-trans C. Pharnacol ogi cal exanples 5 Exanple C. 1:

Ant agoni sm of substance P induced rel axation of the pig coronary arteries
Segnments of coronary arteries taken frompigs (killed by injection of an
over dose ofwo®wmR4I6 pent obarbital ) were inverted and mun?Mcordi ng
of isonetric tension in organ baths (voluode 20 ml) with the endot hel i um at
the outside. The preparations were bathed in Krebs - Henseleit solution.
The sol ution VEablelfept at 37 [err]C and gassed with a 10 m xture of Jerr]

[ Cderr] (95/5). After stabilisation of the preparations. prostaglandin
Flerr] (10- 5 WCotips @oktemiative C Gomp Al Corentratibn
repeated until |ceal rlogit hbiNe. [lle Borpcuad :
Flerr] was agaifnadn Lol Er T gnd| 10 errJ| M
currul ati vel y) Was?a ndot he %E@' en eg%“; .
rel axations. Af|te? A : Iéﬁovm chrndent r at 9bh of|{ a 15
conmpound of foarruga 1) 3yqg9addedzy Aft ¢r an ingulpti pn peyp-dd ¢f 789
m nut es, prostggl andj n 10 r] M and t{he,.safe g£o ntya of
substance P as {de$crf b gl‘ié'gve V\Eé-’:d agdi n adm hi sterpd ? T&ﬁe gé'gnce of
the conmpound tq bg t stB:d 10Re| 4x#0.®ns [caused by @ubkt ahxdoP re7§xpressed'
as rel axations Junger| cogings cdndygg ong, and per g@ant hges ko bi igglo(%
i nhibition) of jthe r spgsi ol O 1\%{ r] {M subst nc-Pwa;é&_en agli
nmeasure of the an?ag ni $&* actli {/ oft the co nd{to tes The
results for thg cenp unﬂxlO‘P tHe $®serft i nventi d# a a3uéﬂ‘?a|:]| 264t
concentration areglikteg,i tal:l %000 WO 97/ 24336 3 x 10°9 273
PCT/ EP96/ 05885 | 32- [rable np. ?ncentratio 66 32109 Conp.
Concentration 31"6!9’(8" cdrpblihd i|nhi bi ti ¢n X105, |t 246
conpound i nhi bilibin 3x 108x 10 26.1 ] 52.3 67 3x109 47644  Bx )
10ferr] — 66.7) 2y 3x1b8lerirlozz 96.5 6 | 3x382 | 981 10[err] *
91.5 3 3x _lbje 3“057 3 742 19 69 lag[eﬁr] - 8 76.5 . -

14 3x 1.0-9 56.6 70 3x10? 31.2 _

15 3x108 95.4 | 71 3x10% | s3.1

16 3x 109 98.9 72 3x10? 974

17 3x107 35.3 | 7 3x10? 2.8

18 3x10° 398 ' 74 3x10° 8.6

19 3x10° 78.1 75 3x10° 13.7

20 3x 109 9.5 77 3x10° 3.2

22 3x10° 83.2 78 3x10° 15

23 3x10° 134 80 3x109 109

24 - 3x10° 383 81 3x109 22

25 3x109 100.0 84 3x109 24

26 3x 109 25.6 85 3x 109 18

27 3x 109 5.1 89 3x10? 1.1

28 3x109 374 o1 3x109 | 92

29 3x109 8.1 92 3x107 | 67

30 3x109 15.3 93 3x 109 3.1

31 3x10° 82.7 94 3x 109 8.2

32 3Ix10° 71.6 96 3x 109 173

34 3x10°9 435 97 3x 10 58

35 3x 109 217 98 3x 109 232

36 3x 109 23.7 99 3x10° 18.2




13

10

4 3 x 10[err] 97.0 60 3 x 10[err] 89.9 5
3 x 10[err] 100. 0 61 3 x 10[err] 7.5 6 3 X
10[ er«] 93.9 62 3 x 10[err] 49.0 7 3 X
10[ err] 83.1 63 3 x 10[err] 61.4 8 3 X
10[ err] 82. 3 64 3 x 10[err] 26. 4 JEPG/0R88S
10[err] . 1000724356 65 3 x dflerr] 27.3 167 3 X
10[ err] 17.9 66 3 x 10[err] 56.6 11 3 X
10[ err] 96.1 — 3-x 10[ er i+ ol — F—x¢
10[ err] 93. 2 | Comp. | Concentrationdg % 3 x 10[ el rC];mP- §oncentyagion | 46,
10[ err] 74 2 No. | test compoungdd inhibitiors Ix 10[ er 4] Neo._| test compound }ighibition
ig%e”% gg-g 37 3x109 7E1 81.9 31)(3[ 10[]err] 100 %- 3x16° | 33»
err . X err DO.
9 9
10[err] o989 | 38 | 3x107 4 271 % |3 10[er ] 1% S 3xabe | 1
10[ er.r] 35. 3 39 3x109 74 429 3|x 10[erd] 102 }. g3x40° |3 A7
ig%err% 33-? 40 3x 109 ;g 8.4 3 X %8%6”1‘103 1?' 3332;3&9 3 %3
err . 3 X er .
9

10[err] 9.5 | 4 3x109 77 406 S| Gorerg] 1047% 13330 3850
10[ err] 83.2 1 43 3x109 79 16 3|x 10[erff] 106 7.53230° |38230[e
éiél 3 x 10[er ]4530 2 3"2@9 10'[2“’610[;?]' 11070; *akerr] 96'33?1'
3 x 10[err] 2. 8 9% | 3z 910[err?§9 25. 16s 3x 1085 263
10[ err] 1.8 27| 46 3 x3mM0drr]| 5435, 109 83109 {3135
ig%gm 9 % %92848 ' §3)1S‘o rrG]rr]59'7 8 1'4 - 35%9 323”6)(
10[err] 6.7 30| 4 3 x3 g’rr] 5255 12 3?'0’9 3687
10[ err] 3.1 31] s0 3 x3v0fodr]} 282. 7 113 84109 [3829
10[err] 8.2 32| 5 § X330l 11| 8631 G 114 | 9%10° [hoso
10[ err] 17.3 34 3 x 10[err] 43.15 115 9%0@ %Qé
10[ err] 5.8 35| 32 3 x3ol%rr | 7787.7 g& 3 X
10[ err] 232 36{ 53 3 x3pofor]| 44.23.7 116 8x 109 [3686
ég[T/erEL]%/ b5égi32 1 % 7 kP 69.8 119 3x 109 9.3

56 3 x 109 9.5 120 3x 109 7.7

o8]

artery of female guinea-pigs. Evans Blue dye (30 mg/kg) was injected simultaneously.
The test compound or solvent was administered subcutaneous (s.c.) or orally (p.0.) 1 hour
prior to substance P injection. 10 minutes after challenge, the animals were checked for

blue colouring (a direct measure for plasma extravasation) of the nose, the forepaws, and
the conjunctiva. 30 minutes after challenge, the animals were sacrificed by CO; gas

inhalation and checked for blue colouring of the trachea and the urinary bladder. Doses
which actively inhibit substance P-induced plasma extravasation are defined as thoses
doses at which only 1/3 or less of the total surface area of the nose, forepaws, conjunctiva,
trachea or urinary bladder are coloured blue by an intensive extravasation. Table 8 lists
the lowest active doses (LAD) in mg/kg for the tested compounds.



-33- Conmp. Concentration

Conmp. Concentration % No.
fest conpound inhibition No. test conpound inhibition 37
3 x 10[err] 81.9 100 3 x 10[err] 13.9 38
3 x 10[err] 27.1 101 3 x 10[err] 1 1.8 39
3 x 10[err] 42.9 102 3 x 10[er rllcr 17 40
3 x 10[ err ] wo 97248564 103 3 x 10[err]
3 x 10 9 40. 6 104 34-x 10[err] 83.0 43 3
x 109 16 106 3 x 10[err] 92.3 44 3 X
10[ err] - 6Jable 8 107 3 x 10[err] 96.3 45 3 X
10[ err] 7. 108 3 x 10[err] _2.6 46 3 X
10[ err] 541 &o.No 109 3 XLAD[Giami 13.5 48 3 x
10[ err] o9. nose | forepaws [eohjunctiva  trached O] @inaty bladder  adiffinistrationd X
10[ err] 52 10 e A 103 X 10jgerr 1006. 7 S0g¢c. 3 X
10[ err] 113 3 O[err] 87.9 51 3 x
10[err] 86 o16| o016 ji, 016 I 2 ofkrr]%3 100{8&°s2 3 x
10[ err] 7718 25 25 115 25 3{x1010[efr] 10 60. Psb3 3 x
10[ err] 41,4 | 16 K 10[ err] 6916 54 3X
10[ err] 10 10 17,40 S 10[ prr 10 9] %56 3 X
10[ err] 9. L2.5 12025 310k 10§ 10 7.7 l[panpl e C2
Ant agoni sm of C ced pl a eltfavaspt i i n guilpea- pi gs
Pl asma extrava Ngéai 3@ jby iz}rggctl ofnaaof >ub§t6ance' P ? ng/ g) iln
the fenoral ar | e 26i ng¢a- dPgs. Hvkhs B|lue Wye (30|89 kg) was
injected sinul §ggeous 1dhe festygcompqujyyl or | solpgent wag gadmi ni st efr ed
subcut aneous ( ly (p.¢.) 1 hourf priorjto substande P inject}on.
10 minutes aft tBe ani md0s werlelthecked Wor bl ug P&l ouring (a
direct neasure {figr pl extipavagat iygn) of m”ue n)se,mt he for ws, and the
conjunctiva. 3¢ m nut{ fler. _challl enge, t [g re sadrificed by
COerr] gas inHdP cked foP® blu | ou |ng‘ of the |®®chea an
the urinary bl 10255 Wi ch2&cti el i nlhi bil® subst gsee P-i ndu ed
pl asma extrava bf i.ned ds thoses d%es t i ch onI;b o/ 3 or lEss
of the total s bf The rlose,” forepaws, ¢onjunctiva, frachea of
urinary bl adder{®re c ed 101 ue |by &5 i ntleiBi ve |extMavasat i|@: ‘Table B
lists the | owe 5 €S 2.(5LA[$ i p4qmy/ kg 39r fhe fgested domgounds.
25 25 25 2.5 s.C.
10 10 10 10 s.C.
. 25 25 10 10 s.C.
10 10 10 10 10 5C.
25 25 2.5 10 25 5.C.
0.63 0.63 25 0.63 0.63 s.Cc.
35 10 10 10 10 10 s.C.
37 2.5 25 25 10 10 8.C.
39 2.5 2.5 25 10 10 s.C.
4] 10 10 25 10 10 s.C.
52 25 25 25 10 25 s.C.
53 110 10 10 10 10 s.C.
54 25 2.5 25 2.5 25 s.C.
72 10 10 10 10 10 p-o.
106 110 10 10 10 10 p.o.
107 10 10 10 10 10 p-o.
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PCT/ EP96/ 05885
LAD (in ng/kg) nose
adm nistration 1
0 16

10

10

10

2.5
10

o -

10 p, ggmgﬂ&im m@ms 2.5 10 10 s.c. 52
“Achv'fdngredimt’l A.I.ggsdalsedj@rozﬁggout t%exa?ripﬁ:’g rega?ies toa cor]ﬁgqlgld of -~

10
2.5 formula (B aphaih@aceuticallyl acceptable adiition salt, a stey¢pchemically is@neric
ps 0. 10

o

10 10

fokmhereof of 4 N-oxide folil thereof.

Methyl 4-hydroxybenzoate (9 g) and propyl 4-hydroxybenzoate (1 g) were dissolved in
boiling purified water (4 1). In 31 of this solution were dissolved first 2,3-dihydroxy-
butanedioic acid (10 g) and thereafter A.I (20 g). The latter solution was combined with
the remaining part of the former solution and 1,2,3-propanetriol (12 I) and sorbitol 70%
solution (3 1) were added thereto. Sodium saccharin (40 g) were dissolved in water (500
ml) and raspberry (2 ml) and gooseberry essence (2 ml) were added. The latter solution-
was combined with the former, water was added q.s. to a volume of 20 1 providing an oral
“solution comprising 5 mg of the active ingredient per teaspoonful (5 ml). The resultmg
solution was filled in su:table containers.

EKM&DZJ.EEM—.CQAIED.TABLEIS

o

10

15

A mixture of A I (100 g) lactose (570 g) and starch (200 g) was mixed well and
thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and
polyvinylpyrrolidone (10 g) in water (200 ml). The wet powder mixture was sieved,
dried and sieved again. Then there was added microcrystalline cellulose (100 g) and
hydrogenated vegetable oil (15 g). The whole was mixed well and compressed into

25 tablets giving 10.000 tablets, each containing 10 mg of the active ingredient.



107 10 10 10 10 10 p. 0. VO

97/ 24356 PCT/ EP96/ 05885

Co. No. LAD (in ng/kg) -nose forepaws conjunctiva
trachea wurinary bladder adm nistration 108 10 10 10

10 10 s.c. 111 - 10 10 10 10

10 SWO 97/24B%6 0. 63 0. 63 0. 63 10 PCT/EPY60S885

s.c. 113 10 10 10 - 10 s.c. 114

2.5 10 2.5 10 10 s.c. 117 2.5 2.5
2.5 40 To a sojwtion of methy! gelblosﬁ_ﬂ@ 8) in dengturated ethzmol (75 ml) therkGvas added 10
10 . S. C.a sbhftion of e@zﬁellulg\set Ggy 130 Eﬂ) Thenflere were a d%pléﬁf  hout
s.c. D nposi Lk 0 cti.v S use otighou

t hese exanpl es (?éf'g}”é’)saalt’r% r(%s @ﬁ%@yﬂ&qye(quwg(lb@wﬁwuﬂw |y

al\ll?cePIj ab:ce add&mgém GH,Qi (28 nﬂ)e’ﬁhmhnercsalunmwauddedmtﬁeformerﬂﬁtdi?tha% or a
oxi de form t hgte xybenzoat e -
(9 g and propyl 4- g%dro benzoat.e ﬁ i%gg @fg{r?lﬂdgné#%)%ﬁl n purl fied
wat er (41). |n SnFen teflﬁ? LSYSRESIO, gkég@ E‘Eéd”ﬁ pmpgenated, | letxy- 10
but anedi oi ¢ aciadres Werggoataddvithithe thas vbtainéd mixt@e irgg coaihgapratast sol ution’was .

conbined with the remal n| ng part of the forrrer sol ution and
1, 2, 3- pr opanet rExampleld.0

Sodi um sacq@arlmeﬁgﬁ_ggd ﬁ)d “ﬂﬁlﬁ‘@?&"?& @%r@gberry (2 -
m d goosebe t

T A
an oral 15 solwere eddedovhileistiiring licticucid {4 g);propylene/glycoh (0.058)and tieeX.1. (4 g).-

t easpoonf ul (5
teaspoonf ul (5 MelsolufiBs wagtgeied égg?gghﬁ%.g?%ﬁ@ il Wik foPinfubtib ol B 1 h 100
g), lactose (58 %?aé plytien compising gmg/ml n{l‘k%iplwmaaﬁtsnimrluaﬁlmm |
hum di fi ed i t hand fidled int sterile odntsineds.um dodecyl sulfate (5 g) and :
pol yvi nyl pyrrolidone (10 g) in water (200 nl). The wet powder m xture was
sieved, dried and sieved again. Then there was added m crocrystalline

cel lul ose (100 g) and hydrogenated vegetable oil (15 g). The whol e was

m xed well and conpressed into




25 .tabl ets, giving 10.000 tablets, éach cont ai ni ng 10 ng of the active

:32:-?_; Eglgg?t058ggazri)ng sol \L/l\?l (g)zl (2)?3r5n§t hyl HIlll“ ‘Iu)l““l‘lll)“ﬂl‘ i n denat ur at ed

ethanol (75 m) there was added a sol uti*on°®of Lethyl® cellulose (5 g) in
CHerr]Cl[err] (150 m). Then there were added CH err]Cl[err (EPoeiikegs and
1,2, 3- propane™ABR4PS5 n ). Pol yet hyl ene glyegl (10 g) was rfrt]gl'rten and

di ssol ved in CHerr]C[err] (75 m). The latter solution was added to the
- former and then th vvere added agnesi um oct adecanoate (2.5 g),

pol yvi nyl pyrrol i doq z 8%2’ oncent rated col our suspension (30 m) and
the whol e was honpge \y '1et core

obtained m xture in a coati ng appar at us.
10 Met hyl 4- hydroxybenzoate (1.8 gz‘ an i pr,
were dissolved in boiling water (500%m i ni/ecti o After cooling to
about. 50[err] C there were added while stl rri dactic acid (4 g), propyl ene
gl ycol (0.05 g) andeaﬂehnh,ap(:ﬂnﬂéeuuchlbeacmmmmnesaé:ed:hérﬂcﬂifisaﬁdnc

wer e coated with the thus

| NJECTABLE SOLUTI ON
5“4 hyg{ oxybenzoate (0.2 Q)

suppl emrent ed w y@#‘ ection g.s. ad 1 I, giving a solution
conpri sing 4 mg/ m A e solution was sterlllzed by filtration 15
and filled in sterPle ccfﬁ{)él"ﬁ%ﬂ' WD 97/ 24356

PCT/ EP96/ 05885 -37m 1. As tu@pmﬁde&lialffmmm&n[nulu] a N-oxide form a -
pharmaceutical |y aggept apLgoadidti on salt or a stereochemcally isomeric 5
formthereof, wher% 3provided that

n

if mis 2, then n s 1: "ff‘“m‘g"q% lbvﬁﬁ";mwgff?’f“"ﬂx&‘%' §R| ‘s a conval ent
bond or a bivall@nt ®f adi cvwiwlcmmardn@r 1y 1.gatkyl, velypgeiaench C1-6allsyl gromp isr r |
iC[S' Ar ][ elr rk ] I Ar[err]Cer [dp&bdﬂ}'} subtitutid (wish lhdréxly) €I galkylony, léxdoré[\thﬂlz]ed clixlgenlﬁﬁﬁtucm

err]a roup is o err]a OXYy,
0X0 or a iet gl | zgd onps‘gg bé%{?ﬁ{&-‘&%ﬁ@‘-’&ﬁ{‘”ﬁ&’-éﬁ?éy Y Y

C1.galkyl, Het or HetC1-palkyl;
R3 is hydrogen or Cy.galkyl;

1§ L 1s a radical of forrula

wherein  the dotted line is an optional bond;
oach -A-B- independently is a bivalent rdical of formula

-Y.CR’=CH- ®-1%
20 -CH=CR-Y- (b-2);
-CH=CH-CH=CH- (®-3):
-CH=CR7-CH=CH- (b-4),
-CH=CH-CR7=CH- (h-5); ox
«CH=CH-CH=CR’- (b-6)%;
25 whereineach Y independently is a bivalent radical of formula -O-, -S- or -NR8-;

each R7 independently is Cj.galkyl; halo; ethenyl substituted with
carboxyl or C1-6alkyloxycarbonyl; hydroxyC1.galkyl; formyl;
carbuxyl or hydroxycarbonylC)-galkyl; or

R7 s hydrogen in case -A-B- is a radical of formula (b-1) or (b-2);

RECTIFIED SHEET (RULE 91)
ISA/EP



of formula -O-CH err]-CHerr]- or -DCI—l[errl-Cl—l[err]-G—l[err] O; Rerr]
I.s Ar[err], Arferr](err]al kyI Het or Het([err]alkyl; R err] S
hydrogen or (err]alkyl; 15 m formula [err] wherein
the dotted line is an optlonal bond I ﬂlﬁ"l]u“" mwm ndently is a bival ent
radi cal of formula -Y-CRerr]=CH "% (b-1);

CH=CR] er r ] - WO 9724388H- CH=CH- b-3); -CH:CR[err]“l"i’}'!imﬁf'ﬁ885

(b-1); -CH=CH CR err]=CH (b*8); or -CH=CH CH=CR[err]-

(b-6); 25 wherein each Y independently is a bival ent radical

of formula -0,
hal o; et henyl

hydroxyCf err] al kyl ;

Rlerr] is hydr
WD 97/ 24356
-38- Rerr]
independentfy
formula -CH er

-S or - NR[nérr] ishgmgeﬂ’:ﬁgamylbmmmm is Cferr]al kyl;
subst | tut ﬁ%} é r o.xgl, (Jerr]al kyl oxycar bonyl ;
Ok droxycar bony al kyl ; or

ogen | n“’éﬂs@ z -lsabwsleatm& efformayla f(HomC o 2191’ =CH-) ;
_ provided that when L 1saradlcaloffom|ula (a-lfﬂﬁﬁ%%ﬁé@%%
_i's_hydrogen, C[ﬁ{ lﬂmﬁﬂbﬁ{d 2{% r1y| each Z
is Z[err] or g! I'S a #’ent radical of
r]-, -CH err] é?"}‘l’“ -t-ﬁﬁz-owhenLisa

radi cal of formula (a-1) and tbﬂz.(t@iO)ed--B:Hz-C(.Nom- prowdedﬂ;atme.m&ilﬁﬁeﬁs an
extra bond, then Z[err] is oth than ‘e‘?#‘ - % ]r“?ﬁls a ble/‘gl ent
radical of formula -CHerr]- dﬁ[‘ g the m

-CH err]-C(=NOH) -, provided thmdazblennm[ err] rml ety of said bi vaI ent

radi cal s i g0connect ed edch RthinddpeadeRBEi8 hidrogeR£C].4ilky B hdlofethdnysubstituted with

25 Sl T R iy i e

wi t h car boxyl
carboxyl or

15

20

30

35

err]al kyl oxyc%!'r% 3 RYproRy ¢ rgalky): formyl epearbexylc ar boxy| ;
each RS mdependently is hydrogen, Cj.salkyl, hydroxyCi.galkyl, Ar! or halo; or
R* and RS taken together may form a bivalent radical of fonnula
CH=CH-CH=CH- or -CH,-CH2-CH2-CH»;
each RS is hydrogen, Cj.galkyl or Ar!Cy_galkyl;

Arl is phenyl; phenyl substitated with 1, 2 or 3 substituents each independently
selected from halo, Cy-4alkyl, haloC;_4alkyl, cyano, aminocarbonyl,
Cj-salkyloxy or haloC;.4alkyloxy;

A2 isnaphtalenyl; phenyl: phenyl substituted with 1, 2 or 3 substituerits each
independently selected from hydroxy, halo, cyano, nitro, amino, mono- or
di(C1.4alkyl)amino, Cj.4alkyl, haloCi_salkyl, C;.salkyloxy, haloC“alkyloxy.
carboxyl, Cj.4alkyloxycarbonyl, aminocarbonyl and mono- or di(C;.4alkyl)-
aminocarbonyl; 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, quinoxalinyl, indolyl, benzimidazolyl, benzoxazoly}, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofurany! and benzothienyl; each
monocyclic and bicyclic heterocycle may optionally be substituted on a carbon
atom by 1 or 2 substituents selected from halo, Cy_4alkyl or mono-, di- or
trithalo)methyl.

2. A compound according to claim 1 wherein 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,



eachl. Rlerr] independently is hydrogen' C|' errJalkyt, —hydroxy( err]al kyl,

Ar[err] or halo; or Rerr] and R err] forma bival ent
radi cal of fornula - 15 M :
-CH err]-CHerr]-CHerr]-CHerr]; each erq | u swhyedrogen, Cerr]al kyl or

Arferr]err]al kyl; Ar[err] I's phenyl; phenyl substi tuted W or 3
substituents ¥ Wependent ly sel ect ed frg?j hal o, Cerr]al
a

hal o[ err] al kyl , cyano ani nocar bonyl, (errTal kyI oxy or

hal oC[ err] al kyl oxy, Arlerr] I s, naphtal e phenyl pheny
Subst! fut ed v th 3 bepeoghissplyl ymsotinzalh REERHREA BRI Sk Bbresyctic ot

hydr oxy, hal o, cyanﬂcycmnmenm,opmmbybaubmlm(tﬁcmran#ﬂ:bkybmamlmz
Gerr)al kvl hal o ebichabl Wiecdd it b O 8t o BASiSS b @Al ey, Cor DOV

Cf err] al kyl oxycar bony am nocar bonyl and nobno- or di(([err
am nocar bonyl ; and 25 Het I's a nmonocyclic heterocgl e selected from

pyrral yl, pyrazoByIA compotiad sdcpidingfteiclaimy 1 orZWhem:yR‘ is ArkCyghlkyl, R?scphawbl yl,

A T P R e L T A i

bezi ri dazol yl, benzZw@n M’gﬂllsﬂ%nm soxazol yl, benzot hi azol yl,
benzisothiazolyl benzof uranyl and benzothlenyl; each 30

m)ngcycl i c and ?Mcysbélﬁpdilﬁdmﬁﬂﬁtglwaﬂﬂmoﬂﬂhﬁﬁak&ywh&elﬁkbidﬂhbm&hﬂﬂR%s
carbon atom or r
mono-, di - olri tri (Whﬁﬁi%ﬁeﬁﬁgﬁﬁ&ﬁ@uﬁ%}gg%ﬁf{ggﬂgﬁ&gﬂ m%@%%*h\hﬁ‘

Het is a nonocyclicl -H‘e‘ﬁé%@i}@t@nﬂeﬂ“é from pyrrolyl, pyrazol yI

i m dazolyl, furanyl, thienyl, oxazolyl, | soxazol yl, thiazolyl,
i sot hi azol yI pyIsi dABMhpOWidcaidﬁiglwhny wbaaixmyn tmdhwnmﬁiﬁmchl of fdrmila

bi cyclic hEterOCyC'& &8 drfiith (o-PPekelh #3¢.8L%ha R is bydrogen; -
benzocezol . bonei £ § é;%‘ts‘!"rﬁ“é}’d? PO T

PCT/ EPOG/ 05885 - 30. FpAS: %‘I‘&'fﬂl%
benzot hi enyl ; each Bﬂmamﬁmhldfmﬂlﬂbdyasebhmmmbﬁomm}n-@brmﬁmm

substituted on a ca‘;rpq 450 gﬁ,g,qh;,{
(ferr]alkyl or mono-, di- o?h'???édgﬁedgnngﬁﬁa Iﬁhé.%ie und accordl ng
[

toclaimlor 2 \Ahefpem.w&’rqhxd@sm- r*#lmfmrr.pamedlﬁlef vlstapﬁewvfem
substituted with 2 wBsistradinal of famiubo@bed); Z is abivaleptrydicabof fornmila «IHxCl4-TRY,, X

is a coval emzobond Mdﬂaa}e%yﬁg'gen.

6. A compound according to claim 1, wherein the compound is -
1-[3,5-bis(trifluoromethyl)benzoyl]-4-(5,6-dihydrospiro[1 1 H-imidazo{2, l-b][3]benza-
. zepine-11,4'-piperidin]-1-yl)-2-(phenylmethyl)piperidine;

25 1-[3,5-bis(trifluoromethyl)benzoyl]-4-{4-(5,6,9,10-tetrahydro-imidazo[1,2-a]thieno-
{2,3-d}azepin-10-ylidene)-1-piperidinyl}-2-(phenylmethyl)piperidine; :
1-[3,5-bis(trifluoromethyl)benzoyl}-4-[4-(5,6,7,10-tetrahydro-7-methylimidazo[1,2-a]-
pyrrolo[3,2-d)azepin-10-ylidene)-1-piperidiny!]-2-(phenylmethyl)piperidine; and
1-[3,5-bis(trifluoromethyl)benzoyl)-4-[4-(3-formyl-5,6-dihydro-11H-imidazo{2,1-

30 b}{3]benzazepin-11-ylidene)-1-piperidinyl}-2-(phenyimethyl)piperidine;
4-[4-(5,6,7,10-tetrahydro-7-methylimidazo[ 1,2-a]pyrrolo[3,2-d}azepin-10-ylidene)-
1-piperidinyl]-1-(3,5-dimethylbenzoyl)-2-(phenylmethyl)piperidine; and
4-[4-(5,6-dihydro-6-oxo-10H-imidazo[1,2-a]thieno[3,2-dJazepin-10-ylidene)-1-
piperidinyl}-1-(3,5-dimethylbenzoyl)-2-(phenylmethyl)piperidine; a stereoisomeric

35 form, or a pharmaceutically acceptable acid addition salt thereof.



4. A conpound according to any one of clainms 1 to 3 wherein Rerr] is

phenyl nmethyl; Rerr] is 10 phenyt—substituted with 2 substituents
selected frommethyl or trifluoro ; X is a coval ent bond,
and =Qis =0. 5. A conpound accorgﬂmm&llgm clains 1 to 4 wherein L
is a radical of fornula (a-1) whe M Ssa radical of fornmula (b-1)

wherein Y iwosg4ssand Rierr] is hydrogen; or -A- BPCREPYOSES| cal of
formula (b-2) wherein Y is -NCHerr]- an'ﬂo‘R7 is hydrogen; or -A- B- is a
radical of fornula (b-3); Zis a bi val ent radical of formula -CH err]-
-CH err]-CHer?]-A plpnrmadedmﬂ tanayiositibue conpitising) @ pharthadentically accaptatde éatderoamdd

then Z is other t egkg; | gen;
Rlerr] is hydroge%%hve%} 'énhr tT‘;hcﬂ‘e:?ffcorrru mzt%f‘%ﬂva?l)gnﬁdeasdﬁscﬂﬁ@ﬂ
radi cal of for rrul"gs'(’B‘= mﬁs FE" bi val ent radical of fornula

-CH err]-CHerr]- R[err] 20 Rlerr] and R err] are hydrogen. 6. A

conpound adcor 8 n@pmstnngmmon@hm@mﬂmhnﬂsshmgmm_m_ga
1-[3, 5-bi s(trifl yppome

3l | Ry syl § fal s e L7 101
enza- zepine eri e rl
1-[3,5-bis(ltorifltﬁj§°69¥€t‘ﬁ{})’ gﬁf P‘]"\‘; W%“!G“‘t g’b‘?o i m dazo[ 1, 2, a

] t hi eno-
[

2, 3-d] azepi n-90-A kommmad aslolgimpdin atly oné df cBinsoheé fonmse ay/a ediging.i di ne;
1-[ 3, 5-bi s(QrifI uororret hyl ) benzoyl ] 4-[4- (5, 6, 7, 10-tetrahydro-7-net hyl i m daz

o[ 1, 2|'a]é - 1S°§é’m dascéalmedmcla:ml % 4
P11 03, 201 8GRI e o Rk b i G0 T A 1 1

and

1-[3,5-bis(trifl mmriewmm)mq«atpof{ommemor nyl - 5, 6- di hydr o- 11H i i dazo[ 2
,1- 30 b] [ 3] benzazepi n- 1R! uctive

1- yl i dene) - 1- pi peri di nyl ] - 2-@phe+Q¥idget hyl )p| peri dmmgym.on

4] 4- (5, 6, 7, 10- t et r ahydr |WO[+1 18l py+eteft3=2- () azepi n- 10-yl i d

ene)- 1- plperldlnyl] 1- (3, 5-di enzoyl ) - 2- (phenylnethyl)plperldlne

and

4 [4 (5, 6- di hydro- 6 0X0- 10H-1i rﬁl)dazoll 2- a]thﬁngno[3 2-d] azepi n-10- yI | dene) 1

‘pi periditgyl]-1- &ﬁrﬁnﬂﬂth?ﬁMhﬂed&ﬁdeﬂhﬁ@dﬂﬁﬁMla)ﬂchdtmmm
St er eoi Soneric 35y, Brf's"“cé %%}gﬁ%%&@ﬁ%ﬁ& fitnt Xm@ﬁ&e&tﬂ%%lca&bﬂst;

addition salt there

PCT/ EP96/ 05885,  -40- 7. A pharnaceuti cal n’RosM Lon conpri Si eg

phar naceut i cal P)y m&%W“E‘H?WPW‘QhGV&' ereipR7eX pafh( @epidefiged gs in claim

t herapeutical |y ef imdW} isomapmropriatecibavinggronpovithchndmteniediateiof famiska (Wy one of
clains 1 to 6. 5 8.. A process of preparlng a conposition as clained in
claim7, characterized in th&, a phar Sl cal | y Weecept abl e carrier is

‘?.

intimately mxed with a flagedeautigal | L —— M
(CH)y
2 | av) ™
wherein R1, L, n and m are defined as in claim 1, in a reaction-inert solvent and in the
presence of a suitable base;

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

25 known transformations, and further, if desired, converting the compounds of formula
(D), into a therapeutically active non-toxic acid addition salt by treatment with an acid,
or into a therapeutically active non-toxic base addition salt by treatment with a base,
or conversely, converting the acid addition salt form into the free base by treatment
with alkali, or converting the base addition salt into the free acid by treatment with

30 acid; and, if desired, preparing stereochemically isomeric forms or N-oxide forms
thereof.



/
effective amount of a conmpound as described in any one clains ?Qs /6.5 9. A

conpound mﬁw-gne of claigg 1 to 6 for UREPSLAO%M @gg"r
10. A proce conpound as clainmed in claim1, c aracterl

by, a) reduﬁnﬂH"ﬂE@aﬂmﬁ ihg an internediate of formula (111) wiTera 4
is defined as 1 th an internediate of formula (I1) [err](,ayﬁj.
wherein Rerr],Rerr], X, Q n and mare defined as in claiml, in a
reaction-inert solvent, in t he presence of a reducing agent and optionally
in the_presence of a suitable catalyst; b) reacting an internediate of
forrrula(l ereln and Q are defined as in claim1 and Werr]
is an approprl gqugl%%{g{é?%ﬁp wth a nternmediate of fornula (V) [err]
20 wherein Rerr], L, n and mare defi/Fll—eJ(has inclaiml, in a
reaction-inert soI vent and in the of a suitable base; and, if
desired, converting conmpounds of f ) into each other follow ng art-
25 known transformations, mnd f}rthez, i f@Eeslred, converting the

conmpounds of formula (1), into at a ically active non-toxic acid
addition salt by treatnment with an aci, Qr into a therapeutically active

non-toxi c base addition salt by treat iR'h a base, or conversely,
converting the acid addition salt formi r;to the free base by treatnent with
al kali, or. convert [ pq{,t he tgase addi ti 2 Sal t, to the free acid by
treatment wi Rad @nd B- agerde ‘Fé%l"' 2 dparing stereochenical |y

i soneric forns or N- oxi de forns thereof. 11. A conmpound of fornula [err]
wherein Rerr], Rerr], Rerr], Zerr] and -A-B- are defined as in claim1.
12. A process for the preparation of a conpound of fornula (Il1l-a-2-1) as

defined in claim1l, characterized by, cyclizing an internedi ate of fornula
(MT1). Jerr] with trifluoroacetic acid, and subsequently, debenzyl ating
the thus fornmed internediate foll ow ng catal ytic hydrogenati on.

12. A process for the preparation of a compound of formula (III-a-2-1) as defined in

claim 11, characterized by, cyclizing an intermediate of formula (VIII) .
oéf“@

with trifluoroacetic acid, and subsequently, debenzylating the thus formed intermediate
following catalytic hydrogenation.
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N-oxide forms, the pharmaceutically acceptable addition salts and
the stereochemically isomeric forms thereof, wherein nis 0, 1 or
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Ar! is phenyl or substituted phenyl; Ar? is naphtalenyl; phenyl or

substituted phenyl; and Het is a monocyclic or bicyclic heterocycle; each monox:;
on a carbon atom; as substance P antagonists; their preparation, compositions
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yelic and bicyclic heterocycle may optionally be substituted
containing them and their usc as a medicine.




