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4- (AM NOVETHYL) - PI PER1171 NE BENZAM DES FOR TREATI NG GASTRO NTESTI I\N_

DI SORDERS PCT/ EP99/ 10064 5 10 15 20 25 30 35 The present invention is
concer ned wotgo3mpiel conpounds of formula (1] havi ng favour®ta/Eri9/10064
gastrointestinal properties. The invenjjon further relates to nethods for.
preparing such novel conpounds) pharmaceutical conpositions conprising said
novel compounds as well as the use as a nedicine of said conpounds. WO

931 05038, published oa-(MAINOMETHIIOEPIPERIDIKE BENZBMIESN PLC) di scl oses a

B i no-7- oh or o- 1, 4 O D B PASTROHITESTNALDISARIERS. r ccept or

antagonistic actiyity, WO 94/10174, published on May 11, 1994 (SmithKline
Beecham PLC) discl oses a nunber of substituted 4-pyridinyl nethyl

oxazi no[ 3, 2-a] i ndo| e- car boxam de derivatijves havi ng SHT4-receptor

ant agéhi s {he PEsEntnysntians ooiceBwd vithyaayel SrBPOUHAS %t?f@l}%lila B having3 di scl oses

N-[(1-but fdvoﬁ;Mévgﬁdtfﬂimét%ap;srbyéﬂieé*me liveRtidn Amthefieiiia 1¢ Hrelldds FgrOPY " an- 8- ca
rboxam de havi,n HT4 receptor, antagoni stic activity. The conpounds of the

h
present i RIFBATING AUEh RS CompRnndpPhariacguical CRMBONHIGNS SppBmes %UBBEY rally,

by the presmpesndyfasawdly sy X seods AmédicihaloR yAidxygpaunds.on the 3- or 4-position
of the piperidine noiety, by the presence of a nethylene group between the

car ba I t he. pi perjidine, ri nd t.he abs of an am no
grou % tvgé%ﬁ(ﬁ%%t PEﬁ‘SgFCP ?mﬁ%&%ﬁgé(%tﬁe E@%?ﬂégfhﬁ?m?%é’ pr esent
conpou {1 ds nombbpofsubatiuidd hpiperidiayimmetiai) Immstw-mlm?ﬁg-ggaggip{mﬁelr t a:; : NrTh e
resent iRv . . c r mul. - - -~
1y e SR A B B B AL ) 21 o N ot e Form

t her eof or a pharmaceutically acceptable acid or base addition salt
t hereof , WO S47101MNpROIBed oM ayd ]|, 3TU6(E npCRIFRELAROCRLCXistlescean - Rl - R2-

I's a pyvalhgpinef 8F6GRNinfEd 4-BYiMh Ani ?z% 8- ahinligle.cz dEidesi étﬁ/-?)) 5
o ob & @”( O syftStindted %@*kﬂ%’ew a4y Aintolessaofiiid ey a-g)
- O CH2- cHir2ing SEEu-Tecgptey antagongstip AciuitycH2- CH2- O (a- 7)) 10
- O CHz- CH2- CH2- CH2- CH2- (a-8),
WO 93/16072, published on August 19, 1993 discloses N-{(1-butyl-4-piperidinyl)-
methyl}-6-chloro-3,4-dihydro-2H-1-benzopyran-8-carboxamide having 5 HT4 receptor
20  antagonistic activity.

The compounds of the present invention differ from the cited art-known compounds
structurally, by the presence of a hydroxy or a C;.galkyloxygroup on the 3- or
4-position of the piperidine moiety, by the presence of a methylene group between the

25  carbamoyl group and the piperidine ring, and by the absence of an amino group on the
4-position of the benzamide moiety.

Unexpectedly, the present compounds of formula (I) have favourable gastrointestinal

properties.
30
The present invention concerns a compound of formula (1)
R* R’
/‘T &Q
L—I\_}CHrrf— a,
RS
R' R?
N
AR
35  astereochemically isomeric form thereof, an N-oxide form thereof, 166166

or a pharmaceutically acceptable acid or base addition salt thereof,

LT

*G00002*



wherein in said bivalent radicals optionally one or two hydrogen atons on
the sane or a different carbon atom nay be repl aced by Cl1_6al kyI or12 JUN 2003
hydroxy) R3 is hydrogen or halo; R4 is hydrogen or Cl_6al kyl ; RS is

hydr ogen orW@02/3}é‘!§I1 kyl; L is C3_6cycloal kyl) oxoCs_6cycl oal k‘?fFT’EB"rg’mo"“
C2_sal kenyl, or L is a radical of forrru% -Alk-R6 (b-1), -Ak-X-R7 (b-2),
20 - Al k- Y-C( =0 -R9 (b-3), or -Al k-Y- )-NRI 1Rl 2 (b~.)) wherein each Ak
is Cl_l2al kanediyl; and R6 is hydrogen cyano) am no,

Cl_6al kyl stheeiyl ani no, C3_6cycl oal kyl, oxoCS_6cycl oal kyl, aryl or Hetl; 25
R~ i s hydrogepz. ¢ 6a| kyl, C3_6cycloal kyl) aryl or Het2;
Xis O 9 q%og‘ Ox?aﬁ&%il@%:}%@%&?gel % hydrogen or Cl_6al kyl; R9 is hydrogen,
C | _6al kyl, C3_6cyc cﬁﬁk‘@ C | . 6al kyl oxy(-bydroxy or aryl; Y is a direct
bond, NRIO, O S, Q)( S-(CH2)n , q.pNRI~-(CH2)n , wherein n is an
integer.from1l to d RIZB bei ng hydrogen or Cl_6alkyl; 30 R1 1 and R 12
each |n§jependently Qr@ﬁ ﬁ'ﬁo&an C | _6al k(913}) C3_6cycl oal kyI or R 11 and
R12 conbined wi th t@eCH)OHMEH At OM beari@gnR | and R12 may forma

pyrrolidinyl or pipgr bot h bei optional Iy substituted with
Cl_6al kyl, ani no or6 éﬁ%% q{%g 6al kyl )@%) or said R11 and Ri12
conbi ned with the RO:CHg€HPEHpCHp-R11 an@-6R I 2 may form a pi perazinyl or

4-nor phol i nyl radi ¢gle i onaI 35 substituted with CL6al kyl ;
and each aryl repregenftlgﬁr?bﬁgg'tg:l}%?ed phe é% or phenyl substituted with 1,

2 or 3'&ubstit uent sOLEer-GHadeHe-kEnEHy- seladdt ed from hal o, hydroxy, C

. 6al kyl Al Y A g%lﬂoq,d%
am no- gu?f Wha?i&iéll\* 6a| 3al|\9§ar?dlg%36§t}orraﬁgﬁgt rifl O%rét %T}@@ghlﬂ;}’én%ﬁ%e)rora
ami nocar boa{}"r rgﬁarbgn M gay "2‘?9 E3S) h@gl -3Hy! pahtysr@deh i ndependent |y are

sel ected fRémsfhydacrgenfoumam substituted with C 1 _6al kyl or hal o;

t et rahydr otyr an substituted with C 1 _6al kyl; dioxol ane;
di oxol ane ? bgs{l} cfé:é%lp 11 %V{’Gal kyl ; di oxane; di oxane substituted with C
1_bal ki3 ; ttSah}‘ﬁmgspwﬁ,saﬂ@k rahydropyran substituted with C 1_6al kyl ;

pyrrol i di nyl ; jor two substituents each
i ndependent | ylsg%{ge%leoqu} oxﬁﬁ??@’cf%ﬁﬁﬂg‘%’&@gf&g o) or Cl_6al kyl; pyridinyl;

pyri di nyl subSt-it} Bical phf o5MBlaor two substituents each | ndependent |y

sel ected from hal o) Iygmrky, cyano) Cl_€alypryl; pyrimdinyl; pyrimdinyl
substituted with one&l&k substituents ezgch |ndependently selected from
hal 0) hydroxy) cyano)*CI*®al kyl, Cl1_6al @T 'xy) am no and nono and di (C
1_6al k30) ami no; pyri ek i@ EOPRS dazi nyl(bsSybstituted with one or two

substituents each ind nh XSiegest eqyfhom hydroxy) C 1_6al kyl oxy, C
1 6al kyl or hal o; q% &%%Qﬁ bé) razi nyI 3ubg’t|tuted with one ore two

subst i t uent*hesif sachflkie ezﬁlk%r\eéwl d@ifed from hal o, hydroxy) cyano)

Cl_6al kyl , R@llsae}ld efx anamnﬂﬁe Is@nfibininb, €3] kydidaRpno and
Cl_6al kyl oxycar @%ye a I‘gdl cal @%6 %lorrru a 0 Rt3-N~N-

(c-1) o Re3-NfP b@%g‘%ﬂo@ S )an?(gr et Het! and Het 2 each i ndependent |y can
al so b5 seRdcisdydiogem Chealkﬂdhythd)w@kaﬂm @1l eysloisyiSai\l Bt HetXl- 1)
X is0,S, SO, or NRS; said R8 being hydrogen or C;_galkyl;
R? is hydrogen, Cy.galkyl, C3_gcycloalkyl, Ci.¢alkyloxy, hydroxy or aryl;
Y isadirect bond, NR10,0, S, O-(CHy)~, S-(CHy),-, or -NR10-(CH,),-, wherein n
is an integer from 1 to 6, and R10 being hydrogen or C}.galkyl;
30 RIland RI2 each independently are hydrogen, Cy.galkyl, C3.gcycloalkyl, or R1! and
R12 combined with the nitrogen atom bearing R1! and R12 may form a pyrrolidiny!
or piperidinyl ring both being optionally substituted with Cj_galkyl, amino or mono
or di(Cj.galkyl)amino, or said R!! and R12 combined with the nitrogen bearing R1!
and R12 may form a piperaziny! or 4-morpholiny! radical both being optionally
35 substituted with C|_galkyl; and
each aryl represents unsubstituted phenyl or phenyl substituted with 1, 2 or 3
substituents each independently selected from halo, hydroxy, Cy.¢alkyl,



0 RR3-N~N U (d-2) R 13 and R 14 each independently are hydrogen or C

1 4alkyl. (d-3) As used in the foregoing definitions halo is generiﬂil lh‘g
fluoro, chloro, brono and iodo; C 1 4al kyl defines straight and br é &003
chai n satuy@giped14gydr ocarbon radicals having from1l to 4 carrCIEMYQMEH4SUCH
as, for exanmple, nethyl, ethyl, propyl, butyl, 1-nethyl o C~ ~t4 NRs -N
0 ~N 1 ~N 12 JUN 2003 WD 00987461 PE¥ EP99/ 10064 . et hyl , 2-net hyl propyl

and the like; C1 _6alkyl is nmeant to include CI. 4al kyl and the hi gher

honol ogues t v hﬁmﬁ
2- met hyl but y??‘s OQ?’) §1‘ﬂ%nr¥g (tclh‘{e a?ﬁd?l@ t?d“{ ﬂe‘?ﬁ“ﬁe&r{ys%@nerr cto
cycl opropyl, aréwrcotrbonyr ancbycl opentyl and cycl ohexyI C2. 6al kenyl defi nes

strai ght pgd d@.rcm&me&hqﬁﬁép@n&nuga&tééreaieactrdwflrrep%mrsubeﬂu@akﬁuhavI ng from

2to6 carbon ai such "as et pent enyl or

0 u
hexenyl ; E1-6ABI REbaley ttrahydrofyras; ‘B‘FWF’@W‘E‘E ts?’/‘?ﬁ“&HFé d chain
nydr 0Gar barxbRACabRoleBsRLEE WitKD] Jalky; didxare bmm& sunsaumwahvms for

I - di 4- b d t diyl,
R R
1, 10- decapgntolydipyllddbdtjthted unitﬁen‘naloedvq hl)bsﬁtubﬁte@adenHamﬂIdgmlyamhctddefrdman ched
t . . .
o=, Ll Doty IR A e gtlon ﬁrf*’cﬁﬁr Ot SRR Ut oA
4- posi ti ofubstituemes qar:pmdcdmdentmeéqcsed 130 fidle. hydroxy, syanoebalgelkybal |y i soneric
formsjp as yﬁﬁ@m symﬁ{lwr eursiﬁtdtap@n%ﬂe &mo%smtbéxﬁs E&PTRAdgendQitys Whi ch

t he corrpou or nul a may posses Un ei‘gx ot herwi se menti oned or

i ndi cat ed ngrfeg@wérﬁ%‘arhyemg%w &ri-654ky, Yo &miRoAnd menednd yre of al

I
h
s

goss It bl e si(ey %@n&ye)mnﬁﬁi IpyridSiyE dzf.mliyﬁubs‘ﬁlmtieﬂ Witlhtdneestmmmnmeﬂe all
i ast er eoners. ecul ar ure in
parti cul af? hzlﬁggqeélﬁg’gg'eﬁ?%g%éz ?%‘E gl 6?”(?1 g‘giﬁ’ |p§W’d‘[y on;

subst i t uepyszoryl babsttused witly ohé cre (t\pa lsubsatde;zps esel1 mdapcenﬂentadsaiedtezd fram have

eith th i t o] C%lrﬁg . S 294! € bonds
can ﬁgsve ﬁﬁﬁ’ ﬁ%dl%%y’ C{yg‘@? Qﬁ#gﬁyﬁfk?ﬁxzi ,t}ggrg boﬁ@?@f% chem cal | y
i someric Pbd fa.edtkylarecarbepdunds of formula (1) are obviously intended to be
enbraced within the scope of this invention. 25 The term prodrug as used

t hr oughoutl.lcphéagl 41@‘15 #}gﬂ.ﬁngr macol ogi cal | y acceptabl e derivati ves,
suc t

e.g. esters an the resulting biotransformation product

of the derrvatrve ol S the activeydrug as defineg in the conpoynds of formla
(I'). The referenﬁ?by Goodman d G I rran (The har rracol ogi cal || Basi s of

Ther apeut i cg13-8x¥ 3Q-£d. , Rm Bis— A ansgormat i on of
Drugs", p. 13-15) describing pro rugs genera |s her lncoiporat ed.

The pharnaceuti gé acceptabl e acid and base addition s&ts~s Nnentioned
her ei nabove are pit to conprise the therapeutically active non-toxic acid
and base additiolfrsalt 35 forns which the compounds of formula (I) are able
to fogm The phagsmgeutical ly @ogeptabl e acid (adyition saltg-gan

convehi ently be obtained by treating the base formw th such appropriate
acid. Appropriate gcids conprise, for exanple, inorganjc acids such as

hydr ohal i éiea‘crru%Heé each ingependentlyicar alse bagelecsed famdtha sadinalsef fogala, nitric,

i 2 JUN 2003 WD 00l 37461 PCTI EP99/ 10064 -5 phosphoric and the |ike acids;

or organic acids such as,ofor exanple, etic, propanoic, hydroxyacetic,

. e. j mal oni g gccinic (i.e.
but anedi oi ¢ aci d), K cNfunari %\%I i tartc}LL.i c,
met hanesul f oni c) etggrg ul f nic, b ;Aees fqnic, Nuenesulfonrc)
cyclamc, salicylic) p~ant oanrcyH%: phnoﬂb and 5 the |ike acids.
Conversely said salt forns can be converted by treatnent with an
appropriate base into thddtree base fod# 10 The cotddunds of fornmula ()7
cont aRphi ng an acidic proton may al so be converted into their non-toxic
metal or qm%ﬁdwd'ehémdéﬁénaerftr?rai’@hﬁ&oéehQﬁpﬁarkyw th appropriate organic
and i norgani c bases. Appropriafe bdse salt fornms conprise) for exanple) the
ammoni um salts, the alkali and earth alkaline netal salts, e.g. the

lithium g¥diserhin gistfareepingdefiniineshalejs gearts torflunspichleracbrome amdréedo,s alts
Wit h or gant C,Jmad @efinés Sraighbfnd branched chain saturated hydrocarbon radicals having

30 from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 1-methyl-




15 benzat hi ne, N-net hyl - D- gl ucanune) hydrabam ne salts, and salts with

am no acids such as, for exanple, arginine, lysine and the |ike. lee_lupjez[][m
addition salt as used herei nabove al so conprises the solvates which t
conmpounds wo dopfidgul 2 (1) as well as the salts thereof, are B@T/@P%dﬂﬂfdrm :
Such sol vates 20 are for exanple hydrates, al coholates and the |ike. Sone-
of the conpounds of formula (1) may al & exist in their tautoneric form
Such forms although not explicitly indicated in the above forrmula are

|t ended Lfupo-RlyHiGel) Whh MO SGARFis sk 15 iRUBIEEL RYERAD. | For

i nst ance) erdc W th hydroxy

t he ket o- thigher hemoleguesibereaf m\yng)épuﬁaﬁwgnta@mmm as,Tioeexamaple. demethyhs  of
the conpoqmgyi &Btywesryi d(th): th;FEbgGM sz%’éﬁ‘é}ﬁ:r@‘éyél\%n% VK BRY6buANNer s,

are neant t npri se t f ormul herei n” one or several

ni trogen &b’%‘ﬁﬂe”é}‘ é‘“é)@b"élpﬁ@tyl’t@ eaikenyl Sﬁﬁ'&éw?’aﬁ“ﬂ“«gﬂ%‘; ¢dehie N oxides are
30 envs Sag&?ﬁ‘a&tﬁ@dﬂiyﬂr&cﬁﬂmﬂ'r@ﬁéﬁlﬁlh pr%ﬁbfr?gf&m EfbOh ﬂl&tn@lsllt@ﬁl es inbiist o1 oup

i nterest | nd of.. f or er eqchenuca
Csoner o ROPHEY: REERY Dené e e g

accept abl drached chaubh)actroeaﬂimt radmaheddnsmmhg frenf | tonlZcachon &édms Eiiehl%s fars a

bi val ent r r @

-O CH2- CHS Q@’S%a g) chale %’i ' *’“5 ‘% é% Mﬁ‘ypé%i’gy@‘é'o R~ X RO Y 25
30 35 1,6-hexanediyl, 1,7-heptanediyl, 1, 8 octanediyl, 1,9-nonanediyl, 1,10-decanediyl,

- O CH9 CH3- G5 -0 CH2
Gp BT &&Mﬂg Fiodedznédigt fdche b ﬁ%‘"%“%’gdg“%ﬁﬂ o iaded - O -
in said b.l%é?gw@lmawaeﬁpw%mqyoq@m jpatkdeediyl. t wo hydrogen atons on the same
or a different carbon atom may be replaced by Cl_6al kyl or hydroxy, R3 is

hydrogen omeheire; raﬁéal'@pfh‘f&é&?%ﬂu@céd@th@@l Wi-poﬁ‘foﬂéfthé!gfﬁéﬁﬂﬁc%oxg} 6al kyl ;
L is C3_6cycl oal kyI) ox0CS _bcycl oal kyl, or C2_6al eny or |s a fadical

of forgu b1 - Al k- X—R?(b 2)) - Al k- Y- é%f or
\2 ?’@F‘Nﬁ‘ 1548 fﬁle(%caw isqiAeriGfarme hesHsad keinberorg q@aﬁklénew and is
hydr ogen ﬁmysibms&msrwafoems Wﬁiidmhe eamEaidﬂy lo$ wrﬁmay(lna:ﬁhyl 0)ss&3%, ek oal kyl |

oxoCS_6cyc| g&g gnﬁﬁ!@‘ agscé%ﬂ% hé{droxge GELSZL,

=

=

C3_6cycl odlt ksgé?%ﬂ?loé?d *egl %
or C1_bal kyixture of &y dossipde stctéod:htﬁnickw JsorBBrid forois osmi dklix tui€s gorBainkng zrblxy)

hyd

Ol ba oyt - iskporméeS aR Chdrlmen B inChalihilocal Aolehine GloBn MIAREE L |
03_6c§29| oe@rcthgcn@rcemqslmahbambeBomsrr@aﬁamrahon rsébwtttern@g@hbla@!@m elei ng R11

and R12 a:fu@n satuted eidléwsﬂmhy fhvaddierf indichY br frhfidconilghiral8h NY opt ionally
substitut r said

C
subst it O S B0 POLAFDBa L RS £leteoRes T P
pi per azi mdoublre bbndoStpteothengicall pidpmetic bartts of Sienpnygoundnef] tbynslalﬂbtarﬂ uted with

C 1 _bal kyl I | or phenyl
subst i u%/e Wﬁ%ﬂg@d%bfegﬁ%rﬁ?&t ug?\lyg&g%eé %gggn%giﬁ%{l y seloect)éd from

hal 0) ydroxy) Cl _bal kyl, C1_6al kyl oxy, am no-sul fonyl) Cl1_6al kyl car bonyl ,
ni tro, triFhetemopmdmyg as wpeil roughoutithis teat moangithe ahﬂtmacologxcilly acceptable

derivatives, e.g. esters and amides, such that the resulting biotransformation product of
the derivative is the active drug as defined in the compounds of formula (I). The
reference by Goodman and Gilman (The Pharmacological Basis of Therapeutics, 8

30  ed., McGraw-Hill, Int. Ed. 1992, “Biotransformation of Drugs”, p. 13-15) describing
prodrugs generally, is hereby incorporated.

The pharmaceutically acceptable acid and base addition salts as mentioned hereinahove
are meant to comprise the therapeutically active non-toxic acid and base addition salt

35  forms which the compounds of formula (I) are able to form. The pharmaceutically
acceptable acid addition salts can conveniently be obtained by treating the base form
with such appropriate acid. Appropriate acids comprise, for example, inorganic acids
such as hydrohalic acids, e.g. hydrochloric or hydrobromic acid, sulfuric, nitric,



Het| and Het2 each independently are selected fromfuran; furan substituted
with C1 balkyl or halo; tetrahydrofuran; tetrahydrofuran substi i@t/ 2083t h
C 1 bal kyl; dioxol ane; di oxol ane substituted with C 1 bal kyl ; di oxane;

di oxane Swhebi3Msed with C 1_bal kyl; tetrahydropyran; tetr ZEFETIPYIAH
substituted with C 1 _bal kyl; pyrrolidinyl; 12 JUN 2Q03 5 10 15 20 25 WD
0087461 PCT/ EP99/ 10064 pyrrolidinyl sWbstituted with one or two
substituents each i ndependently sel ected from hal o) hydroxy) cyano, or

C1_6al kyl ghosidrill dnd the like aGisdr orbiisd adids ®@h b, ttbr Samply, adetie, sropsidid, uent s
each i ndependent | ¥ﬁ EE}ELECt ed f rorgylczl 0) %d‘ijoxy, qgano Cl, ?al Eﬁl ;

pyrim di H&dFOWF‘Ft - dRatig) PYTHYS « Pxalicd e FihaRediRiS). Jpaloniey sueMUE (k4 BRIARCp ach

i ndependedibicyacks) td?ﬁé@ﬂ fﬁlh%ﬁ?,hﬂzlllm, tdradic eittic, nmﬁ:!amesluﬁ:‘&ni&adtthan@ulﬁhi_cﬁal)ky! oxy) |
am no and_nono al - ba .am no: . pyrd dazi nyl ; rldazin supstitute
W th one WPERiRSAOnE: Fgumestoni SR RmERASVER M bingBich . Baie Aoxy)
Cl_6alskyl the yike @did6al kyl or hal o; pyrazi nyl; pyrazinyl substituted with one
ore two substituents each independently selected from hal o) hydroxy, cyano)

C 1-6al k C 1-6al.kyi ] - ' | kvl ] d

G - o ky! COpEEEbL Rt S 3o BE palage b7 Ml ae o bp R aPiep A PR TR (- 1)
O Rt 3- N~-NheJfiee baje {agmB) (c-4) Hetl and Het2 each independently can al so be
selected fromthe radicals of formula 0 0 14 g NRi4 S NR (d-1) 0 Rt3-N~-N

U (d- . i . 1 ~al kyl .
anot r Pk sturdl b Kt EGEAnldBIRRERAEHLoh A LUtV ¥ RGN gfd 01 Y
formul a (theinmengpricanetaber amne additipn salf ormahy frgatmest vitl eppragnaip praanis) - R

1-R2- IS andidbkdanlc tpisei.owp&bgﬁ&@we saftors cdnfpridk) fof Scafple, (s 5) . (a-6) or
(a-7)) whereln, optlonakl‘flcﬂg Qne or twoy h_ydg%gﬁn atons are substjtuted with
C1_4al kyl amppnit salts, fegieali o el L splis, B the Hghiwm, $09UBR0; c) R4 s
derogeh,pcﬁtﬁz’%shmrx], Bag@dstith, caRilin shies arﬂ%ﬂed ﬁgccslissled whi'tlzoﬁgiaﬂiu&h%@, @Ng.fthéle 3- Ngr
-posjtiopn of .the.piperidine ring;.o . S roge .~ - re

o orkut | Reretings AR B2kt iRt f PR ointasiar kR
bi val ent asfircxlampRy,-aRginineslysihe fiod thelltke(a-2), or (a-4.), wherein in said
bi val ent radicals optionally

The term addition salt as used hereinabove also comprises the solvates which the

compounds of formula (I) as well as the salts thereof, are able to form. Such solvates

20  are for example hydrates, alcoholates and the like.

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, when an aromatic heterocyclic
25  ring is substituted with hydroxy the keto-form may be the mainly populated tautomer.

The N-oxide forms of the compounds of formula (I), which may be prepared in art-
known manners, are meant to comprise those compounds of formula (I) wherein one or
several nitrogen atoms are oxidized to the N-oxide. Particularly those N-oxides are

30  envisaged wherein the piperidine-nitrogen is N-oxidized.

A first group of interesting compounds are compounds of formula (I), stereochemically
isomeric forms thereof, N-oxide forms thereof, or pharmaceutically acceptable acid or
base addition salts thereof, wherein
35 -R1-R2-is a bivalent radical of formula
-O-CH;,-O- (a-1),
-O-CH,-CHj3- (a-2),
-O-CHj,-CH;-O- (a-3),



12 JUN Z003 WO 00987461 PCT/ EP99/10U64 -g one or two hydrogen atonms on the
same or a different carbon atomare replaced by nethyl. Qher nore{? JUN 2003
i nteresting conpounds are those conpounds of formula (1) wherein the 5

bi val ent Tead @a461R 1-R2- is of formula (a-3)) (a-5), or (aPGIEPYM®P&E n in
said bivalent radicals optionally one gr two hydrogen atons on the sane or
a different carbon atomare replaced By nethyl. Further nore interesting
conpounds are those interesting conpounds of forrmula (I) 10 wherein R4 is
hydr ogen or net hyl-o_@qg.@mzlfcggnpounds ar@-fhose conpounds of formula (1)
wherein the radi cahe I%;—P ng.lrggmla - Al k- (b-1) wherein R6 is hydrogen)
cyano or Hetl and "HetT2i xG 7~ furan s@ tituted with Cz_bal kyl or hal o;
t et rahydrof uran; t-GtCHpOHoCHp&THpsUbSt i tdat@®d with 15 Cl_6al kyl; di oxol ane;
di oxol ane substi t uped, W kyl 5 di ne; di oxane substituted with
CL_6al kyl ; tet rahj?r‘o%}'réﬁﬁ'gfl@%%r opy@é “substituted with Cl1_6al kyl .

O her $pecial conpOd@Hg-CH2eCHr€FE-Capou@c®, of fornula (1) wherein the
radical L 1 OF S =2 Ry i i i rogen,
Crsakyl S T entgiolls BouGRIITEnRBE LR aforeh ESth e s i oe
conpounds differerfrcarhon aam maydeseniaceldy Giealinl of hydsoxy. f or nul a

- AL K- Y- C( 3O ifidydebged)orWarRr ein Y is a direct bond and R9 is C -6al kyl)
Cl_6al kyl . Or. hydroxy. 25 Particul ar conpounds are those nore

interesti ﬁg‘yéﬁ‘bﬁé cd YK the -OR4 radical, preferably representing
hydr ox@, iR & hydedgent aatC tdatky8- positi on of the piperidine noiety having the

traps confii gurati by & e - i.¢al kLS.l the traps position in

rel ation tLo ﬁéé’ﬁ&é I‘*lof’;llgﬁ'eoxéﬁs?@él%%r?%i%ylét y. 30 Gther particul ar
conmpounds ar or Liipseadieal of farmslaest i ng conpounds wherein the -OR4 radical is
situated at the 4- pgﬁj%(t_'@n of the pi per(ibglj)ne noi ety. Preferred conpounds

R ;
are those conpounds of forjula (I) wherein the bivalent radical 35 -Rt-R2-
is a radical of forr‘rﬁlkax(%- 3) or (a- 5),(bt3)e -OR4 radical is situated at the

3-positsi on of the pLppLydi@®)RS ety havipm), éhe traps configuration, and L
is of fornmula -Al k-Y—%?%-_ I*SI?N?% V\A‘lE{b%Y is a direct bond and RO is
Cl_6al kyl oxy or hydfo¥yY-CE=E- 03 0037461 PCT/ EP99/ 10064 _g_ The
conpounds vdferdiheagir AtkeinC,ijpalkarteidiply andn general |y be prepared by N
aLI ot it ASE R, B bRl Hnchbath il o) it o
exanpl e) hal @%OQSQ?YCMW@,IY@#I}&(%, brono, iodo) or in some instances W may
al so be ansmliéwbg?c%mm, hﬁd@x%mthm,@ygéyemxikgxmlérbﬁfﬁzenesul fonyl oxy,
ulfo
e

trifluorongthane n y a e |ike reactive |eaving groups. The
reaction can'd S a)P?%‘ﬁ%i%?‘ilE?@ae& }5‘%}95%% L@$ent such as, for exanple,

acet oni t r iR%is hyrtogen, Oqgalklyly O3 gcydiealiyl 66 ppatieyloky, Aydroky abhmyl;base such as,

for exanpls, ; i 1 6) ' .ri ethyl am ne.
R e e e Y my
conveni entlty ape R4 eashoiadepsndentiycare bdseseas Gr.salkuin Gorsgyclonlidt owel! andom
tenpenat ure aid cohihinediviththt AtRYeAR btdhEbéiking RS 1 GRARI2 GRy Toomh HF)?Horfdiﬁél ~ R3
L-W+ H~CH2 ~1. ~ ~ --w~ 8%) RS R~ % ( Bé &1~ U Al éer tive conpounds
of formula (19 PEREFANY Fng Lot heme-opiopally sunsithtied &Yith & soqlcy REHTR ST TRO
i nt er medi at e oofdi@Qrgaikydaidol, pr ssiid R band RiZesombihiesi veitlo fhefnitrogendbebtimOR(E V) |,
wherein L' =0t 19 2 | I [ - rel ; m nal
hydr ogen at or%lagi_r eﬁ%{qfﬁggé‘gﬁf%&?i 1‘3&?&%&{1{%& ﬁagktgﬁ%%gl\%gnorptggﬁ%l ve
N-al kyl at i on spbgftuigdmath Creallyl; an L=O0+ ~~CHz N \ / ----~ (n Rs (~) (>~
R~ Rz 380 each aryl represents unsubstituted phenyl or phenyl substituted with 1, 2 or 3
substituents each independently selected from halo, hydroxy, Cy.galkyl,
C1-6alkyloxy, amino-sulfonyl, Ci.galkylcarbonyl, nitro, trifluoromethyl, amino or
aminocarbonyl; and
Het! and Het? each independently are selected from furan; furan substituted with
35  Cj.galkyl or halo; tetrahydrofuran; tetrahydrofuran substituted with Cj_galkyl;
dioxolane; dioxolane substituted with Cj.galkyl; dioxane; dioxane substituted with
C-6alkyl; tetrahydropyran; tetrahydropyran substituted with Cj.galkyl; pyrrolidinyl;



Sai d reductive N-al kylation can be perfornmed in a reaction-inert solvent
such as) for exanple, dichloronethane) ethanol, toluene or a n1xtL¢§UUsz3
thereof, and in the presence of a reducing agent such as, for exa
bor ohydride) e.g. sodi um borohydride) sodi um cyanobor ohydr cet axy
borohydriHE%OQ?gﬁ%y al so be convenient to use hydrogen 25 kg$gﬁﬁg%ﬁ%?ng
agent in combination with a suitable gatalyst such as, for exanple,
pal | adi um on-charcoal or platinumon-charcoal. In case hydrogen is used as
reducing agent, it may be advantageous to add a dehydrating agent to the
react i on pyrsolidingl substitused with oneeapiwel substishents cach imdependently sedcaied fiom order to
prevent t e f | groups in
o lsh@gr%ﬁy cﬁ‘e!mf) LHrde%\u&Y Siggﬁﬁl?fitpbf?@ngl suBE&thé:l%i or iR

t he reactant’ r'eact a vant ageous to

add an arﬁb‘b%‘ﬁ#‘?’&% @a%laﬂ@ﬁwg@erwsslsﬁcri &OWQ,MWMWWWQM@}% g., thiophene

or qui no rmaiﬁ EqubaitaRd With dmdlo? 10b sﬁ&ﬁdeﬂ@%bﬁ&deﬁé?ﬂenﬂ)lz JUN

2003 /10064 a: tgﬁpér atgy %mbe elevated.in a range
bet ween rSB %"Y‘H\Q ephlky 10% Ypranigp ap¢@opa e on nuxt ure
and opti atiet). ?alk)ﬂhnﬁn@qg&iﬁezmwﬁl phmaBMngaanHSV1mdm twaisgbglituéntd O 15 The

conpound r red [ i n_ 4 npter iate of
formul a (R??{‘wcfﬁg:dﬁgﬁ%gﬁéd%%m ?Ela@figﬁgeﬁygﬁlﬁglqg‘gﬁyﬂﬂﬁ %ﬁéwﬂﬁ%g“@' reactive
f unct i onapyranylsabstiveted Mitheame ores trahsubstituentgieach andapaydentlyisclectod éroder i vat i ves
or m xed 3“31,5} S id b % stirring
t he react%(?s moqg cya§8 bgdrka)gecgg{}%%f %?)%I%Q?glr?glal ?/A}?%l&t?h@ reseﬁ%:‘e of a
base 10suctndds e%'ébil%c@fhoﬂ&lzol ide or triethylamine. ~Ra L- ,~CH2 ~N-H R5 (V)
R3 + HO' HétVlc)mB@obé@%af&bﬂfo?%muﬁ)”pounds of formula (17 can be prepared by
carbonyl ation of an internediate of formula (VI(), wherein X is brono or
iodo, in the prea,ence of an inpernediate of fgrmula (V). OR4pR3 CO L- NCH
-NH-1- X -- Z ~ catalys R R2 N) NB) 0 25 30 Said crbonyl atlon

reaction cagisheyC rqr_r_ed qut nLeact i gns rtysal ven C
acetonitrile or\tetrahydrofurgn, /rn the presgnce of a § bl eHcat aI yst and
a suitabl e base &h asatertrary amne e.g. triethyl am d at a

tenperature ra g between roomtenperature and the reflux t enper at ure of
the reaction m xture. Suitable catalysts are, for instance,

pal I adi un(tri pheeylhphosphi ne) (¢2yml exes. Car b(a:%)rmnoxi de i s{c.a,girri ni stered at
at rmspherrc pr re or at an incre d a car onyl ati on
react i onsHeif é“ggéérqa%ﬂ@eﬂe'@%w%qn agso%e Fherré‘ilﬁg gar gani ¢

synt Héses", Acadenic Press Ltd., Benchtop Edltlon 1990, by chhard F. Heck;
and the ref erences cited® herei n. The cpnpounds of formula (n may further
be prepared by converting_coppounds,_of r la (I 0 each ot her
according to art-kn ro trans or n reacj : 1 Z 3UU Z003
WO 00p7461 PCT/ EP993110 Q4 |nst E cgrrpo si3t N formula (1) wherein
L is a radical of fofmul &’ - Pl{ R6 and Iié i sR cyano said cyano can be
converted into am no using art-known drogenati on procedures such as) e.g.
hydr ogenati on usi ng Rane¥-lhi ckel as a(‘é'at alyst. 5 X835 20 The starting
mat er i al SR BnahdsBifeach irtdeperidentty are Biydipgen er@;.katkyln conpounds and are
comercially avail abl e or rray be prepared accordi ng to conventi onal

reaction procedures known nber of
|t or modi RPESEOHORE pheTe g Catiponis ol affhbse crbrdiat Bt Gredialih
met hdfol oghesirdesarinied of the following restrictions apply :
a) -R1-R2- is a radical of formula (a-1), (a-2), (2-3), (a-4), (a-5), (a-6) or (a-7), wherein
optionally one or two hydrogen atoms are substituted with Cj.4alkyl;

J

b) R3 is fluoro, chloro or bromo; in particular chloro;

c) R4 is hydrogen, methyl or ethyl, and the -OR# radical is situated at the 3- or
25 4-position of the piperidine ring; or

d) R3 is hydrogen.

More interesting compounds are those compounds of formula (I) wherein the bivalent
radical -R1-R2- is of formula (a-2), or (a-4), wherein in said bivalent radicals optionally



in EP-0,389,037. An internediate of fornmula (~ may be prepared by reacting
an internediate of formula (VILn, wherein PG represents an appropr1pg$42w3
protective group) such as for exanple a ten-butoxycarbonyl or a benz
group or- ennvable group) with an acid of formula (¥
approprld?QHBQZc ive functional derivative thereof) such asb?g?ngg%% |l e
carbonyl im dazole derivatives, and sgbsequent deprotection of the thus
formed internediate, i.e. reanaI of PG by art-known nmethods. nRa PG NN
|~CHZ r~f--HR5 R3 + HO--~ /| R~ R2 g %NuanWMMem ormula (V)
may be pPRHATHQ Hyfirassn dtoamsPrdie same Phe difirent GAroog Am arereplaces B an

i nt er medmattglof fornula (11]. Said internediate of fornmula (X) may be
prepared by deprotection of an internediate of formula (VIIn. OR4 OR4 L W

N~CH2 N- H ~ Rs ~ VI | I n some '
cas es P%F%%“Eﬁﬁ?‘%rqoﬁf’@“?@ PF 810«?%:\/2”[“38“'54?10% ’%‘ﬂﬂ%b} 8’&?8%9“! ®earing the
RS rad:c caivalent taFlﬁ:aB-lRJ‘Vléz-deetfdrﬂn&lh (aésa;%(raki)noxs(aquewhaemﬁnameldnvalmtgr ﬁupsbf or
anm ne unctionalities are ar nown ese t nm t hen e
oy ed R SohTPoft b bR niol OB ERHE B b B MR ERboNgtorh "
 ft~f ~ 26@3epaceddli Batig@l PCT/ EP~9/10064 -12 | nternediates of formul a

(VIl1-a)) being internmediates of formula (VII1) wherein PA is a protecting
wh

en- but ol e inBE R ATRHEbuR B UAINELRGH: St StRadlam 1 5 10 15

20 O P@hnreen&ﬁzsludrcwe@oa)nemﬂ PG - N~CHZ N—PGZ --~ Rs OR4 P&-NRSH PG N ~

CH VI~ (XIIl) OR4 PG-N ~ CH2"N-H ~s R(VIII-a) In schene 1, an
| Nt er ”Emﬁgég?l%foﬁp%ﬂ‘&’s' (rdke Bdm} o%n‘c‘i%i’ (Iﬁwfi&el%@hf&?&ﬂ] i{:@ opf formula

(XI T) eavi n suc 0 or su 0X
SubsequefRra ﬁiké%i@di)avl@rqm( fyis hzcﬂpg@apwwrtfﬂ\etbhnd HP@ﬁﬁﬁﬂiﬁat Bragf f or nul a

ﬁ zjr wheg@sﬁtﬁ@azwnﬁ ;3 6ark9t &Cﬁdl@Qelgz{lﬁ'ﬁi&bMﬁhciétﬁﬁyhr%riﬁmgt??heﬂMmrt% o P
f¥o -‘wg nt ﬁwﬁ @mﬁygﬁﬁ%sq%ﬁv@#ﬁewt@ééa ﬂb?’%ﬂ?afie g g g

| nt er mediatistisuted withO1gakky(; @ttdhydrobyrang@tdahgitopan mtsntmdi attﬁs:logalmf mul a
(VLIT-a) wherein R4 is nethyl, can be prepared as described in schene 2.

~Raa PG d}m‘} spec1aclj_c|:o£npoun@s) are taosc cpcgnﬁcla\émas %'fl%orrvr\xzuleg (13 wherein the radical L is
of formula -Alk-X-R7 (b-2) wherein X is O and R7 is hydrogen, C;_galkyl or
20 hydroxyC, _4alkyl.

Yet other special compounds are those compounds of formula (I) wherein the radical L.
is of formula -Alk-Y-C(=0)-R® (b-3) wherein Y is a direct bond and R9 is Cy_galkyl,
Cj-salkyloxy, or hydroxy.

25
Particular compounds are those more interesting compounds wherein the ~-OR# radical,
preferably representing hydroxy, is situated at the 3-position of the piperidine moiety
having the trans configuration, i.e. the -OR# radical is in the trans position in relation to
the methylene on the piperidine moiety.

30

Other particular compounds are those more interesting compounds wherein the -OR4
radical is situated at the 4-position of the piperidine moiety.

Preferred compounds are those compounds of formula (I) wherein the bivalent radical
35 -RL.R2-is aradical of formula (a-3) or (a-5), the -OR# radical is situated at the

3-position of the piperidine moiety having the trans configuration, and L is of formula
-Alk-Y-C(=0)-R? (b-3) wherein Y is a direct bond and R? is Cj.galkyloxy or hydroxy.



Schene 2 ORa PG-N ~ CH, W (~-1) OCH3 ---~ PG-N~ CH -NH2 (VIll-a-1) In
schene 2, an internediate of fornmula (Xl-a), wherein Rda is hydrogﬁ?,%i
converted to an internediate of forrmula (X I-1), wherein W2 is a s t’ @3
| eavi ng QW(;’JE ,;ﬂgp as e.g. a tosylate group. Subsequently) piha:po64susdary -
hydr oxy o ¥ihedi at e (XI1-1), i.e. the -OR4a noiety, is converted to a.
nmet hoxy using suitable nmethylation coomgitions such 1 ~ 1UN z003 WO

00i ' 37461 PCT/ EP99/ 10064 -13 as e.g. treatnment with sodium hydride in

(500 1 B ABRat B gy h od AAR bCRISIH hILBP ° °
pr ocedur dBterpedigte1of fomnuls (THY with aa intgemediate of formlagilyswhgreimWeis@non, novel

conpounds,pefopriatdehdng broupahch & fitledRtphalSie. Bhardi kA0, brahR, RSN
i ndependent,|l y sel ect eg%&; ve gr PG and R4 and

om hydLoger} or a protecti ou

R5 are aLTABRFPMESIANG maY plsp pe SHEMYIOXY #EO4R, &gpTeHtangsulfonglagy,
(le! ~ﬁ| By: Qﬁhiﬁ@}t}tﬁlfo@lo&@d &%flmﬁfhmwfdnlytdxy iaﬁdli mmmemmae?uipg gro#ps. I
i phenyl ngt .triphenyl.net hyl or_ aryl et reip ar S pheny
opt1 onal [ecbidn s ds RrORain agtae Rt RN ent RS, e Bidmele o
Cl _4al kylasrponitriley ahdoptimiatly itothe Ipresenve @i adsitable base suchaay, fof) example,i se t he
i nt er medi V| : RS- = =~ Rs
| nt er medi sg;thgxgn g%rl.apgz{rtﬁogas%%ln_éaaﬁon% rr Zl?%hlg@%e's gt;ﬁbﬁ%ﬁlg e ﬁri%*egﬁ}?u%té\hi ch
cannot beofrtberepaetonyThetgnesipamaay eonvenienilybs carripd qut by temperdRiecangivgy| , can
be cqgvergdededroofif tféfrﬁ@ﬁhﬁ%ﬁﬁd@x@ réfixenBetartie B the WREBh ikfazel S 2
protecting group which can be renoved by hydrogenation such as, e.g.
benzyl) using an appropriate deprotection prqQgecti on reacti on sequence.
Conversely) intermedi ates of jtornula (XI-b) £an also be converted to
intermediates of fornula (X -a). OR4 CHZ OH (Xl-a) 4 HN~ CH OH
(XIX) OR4 -- PZNW tHz (X —BY AR Gt di ate of tormufa (X -Db),
wherein the -OR4 noiety is |located &3 t he sition of the piperidine
moiety, R4 is a hygrogen and PR i@na beRgyl Rgroup, having the trans
configuration, is known fromJ. Md. Chem) 16, pp. 156-159 (1973). Said
article also describes an internediate of fornmula (XI X)) wherein the -OR4
noi ety i sAltematieely.mompognds gffeimula(l) odn alspcbeprpparedbyicedngtively and R4 is a
hydr N, b i O i o Xl -1-a)

gﬁe_ Ngﬁ*k’ylﬁiih fHfin _%a&%fbﬁ??ﬁ%}éﬂ?};{hmrﬁérﬂ%‘&iﬁé 8FfcRinul £L T8 @V,

are defined das jnternedl ates of . | - wherein the -OR4 noiety is
| ocat ed oWhems B=PJepresats eervagv ?fpferrpeiade—ﬁévfarw twogewnﬂﬁéw@- %o
40737461 atomShtdcRpRcddBpdxygkd itdoWing aN=-1IGid nGeticive V-alkylhlios @rodetieresedi at es
of formula (Xl-1-a) wherein R4 is Cl_6al kyl and having the cis
configuration can be preparedypy hydrogenating an internediate of fornula
(XM1') 5 follow ng art-known thods. The intérnediate (XVlI)) wherein PGL

and P& are as d‘if—L ed+a FEPP_QN_Q eparey by_reacting a Qrotected

pi peri done of formula ( a phosphoyi um reagent of formula

[ (aryl)3P-CH2- O PQ] +- hal i de-, in apPropriate,conditions far carrying out a
Wttig-type reacti@. Subsequent rémoval Rch/FBCQ yi el ds internedi ates of

formygp (Xl-1-a) having the cis configuration. 10

Said reductive N-alkylation can be performed in a reaction-inert solvent such as, for
example, dichloromethane, ethanol, toluene or a mixture thereof, and in the presence of
a reducing agent such as, for example, a borohydride, e.g. sodium borohydride, sodium
cyanoborohydride or triacetoxy borohydride. It may also be convenient to use hydrogen

25  as areducing 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, aluminium tert-butoxide. In order to prevent the undesired further
hydrogenation of certain functional groups in the reactants and the reaction products, it

30 may also be advantageous to add an appropriate catalyst-poison to the reaction mixture,
e.g., thiophene or quinoline-sulphur. To enhance the rate of the reaction, the



OC ~ _6al kyl OCl1_6al kyl OC ~.~al kyl Pd-N-O ----- ~ PGL-N~ - -~ ~ PG -N-CH2
OH O P& (XV) 15 (XVI) cis-(Xl-1-a) A way of preparing an inter mddiliN Q00
formula (XI-1-b) having the traps-configuration was found. Said novel
preparatigg oghaki S froman internediate of fornmula (X -1-bpcharsnmoshe
cis-configuration or froman internediate of fornnula (XVIn having the .
cisconfiguration. In said internedi ate$0of forrmula (Xl -1-b) and (XVI17 PG2
is as def ned above) R4a is hydrogen) C _6al kyl or a protective group such

as for ex 4 N~CH20H
20 cis- (x%@%m‘%aﬁ?kéd&@ ‘ﬁ’{ @E%I@I@%dug?%? "{“‘“’léea“g%% %“5?2 OR4a
PG2- N~ Cowanperatiegl ofthe tﬁaguqmmmgrczsd ortienally th@relssuxe—o the eUEs May03
traps- (Xl pdrhledSai d i nversion-reaction is carried out in an appropriate

sol vent, such as) for exanple an ether) e.g. tetrahydrofuran in the
presence of CuO. Cr203 under a hydrogen at nosphere and in the presence of an

appr op? i afl&esempoundse fermuls d) may hapreparad by reagsiagcta. intermediate o] fopmda -
001374Gl PG (iR LARRRSic dod a&ldaﬁvegf Etmifh @‘I?opﬁ %éa%ﬁo@flmmiémgen pr ess ure

and reaction terrperature i s dependeni, upon start material. Starting
from ci s- @AVAIVEYhreQs. sAN2Sfalh Cﬁm'xufl@ yroyf @ra\@rlyesf%mag@dfaﬂm@ to 2000
kPa (neas Lsra&thxﬁﬁemmfdrﬁfmeﬁ ataybe)p eﬁbﬂn&dﬂ@y stﬁﬁag il rehexaie imhnl aspropriges from
room t enper tu(;)ah OC% r ef % sgq%?tl rature I's about
120C. Wefi® vfrér?fi’ Ha Vb’hﬁ'&’ esg’iﬁ‘?ﬁ PrdsY Wffii’?gg °Ibr essure range
is frobn 150&hWdRaiteo 2200 kPa, pref er ably bet ween 1800 kPa to 2000 kPa. The

reaction tenperature i s between 100C and 200C preferably at about 125C.
Apparently an equili b?kum is reached, typicallyywth a diastereoneric ratio

-
-

I

of about 65:35 (trap cis) as det erm' ned as chromat ogr aphy. However
via recrystalliz LLQ_ _gqulble the desired tpaps-isoner. A
sui tabl e sol vent cryst gllzatlon is a her, e.g. diiSopropyl ether.
The pure internedi ate of for MUl a traps- (Xl - 2haV| ng the traps

configuration can al ¥)be obtai ned by C‘Viﬁ)o%&t_og’%aphl c techni ques) such as,
for exanple gravitation chromatography or (H PLC, starting fromthe

C|s/trans ture of the.i.nte | ate (X r medi at es, of fo mul a
TSP SOyl e ket T Ak drchart B pubPRAL o Biimeifley
can bé5 pr exf forgulrV Mk aderam Xas biameomnodod dnéhopresenceof an {ntuhietijateof h bor ane
or a borang fgsryative. Borane itself is comercially available e.g. as a
bor anet et r ahydr of uran conpl ex. Borane derivatives, especially chiral borane
derivatives are al so cormprm ally available. The reaction with borane is
performed in a reaction ORnert sol vent, pr ef er%bl e an ether) e.qg.
t et rahydr of ur an. V\hlle/‘ ing the borane , he bor ane derlvatlve t he
reaction mixture isFR C atrur 85 Rel g C)'—rm"gres ngly at a
tenperature of about - -309C. Af®Rér adding the boran%“a@’ts t he borane
derivative to the reaction mixture the niktur®* is allowed to heat up while
stirring is continued. The mxture is stirréd for several hours.
Subsequently, a hydroxi@e, e.g. sodium hydV8ide is added as well as a
per oxi de, e.g. hydrogen peroxide and the reaction mxture is stirred at

el evaigd tﬂ@%ﬁé&%ﬁon“x@&@ﬁ‘é% Bk cé}%& dut fﬁ‘(ﬁﬁéﬁﬁ@?‘ et sGAEAEREL kE%. g eact i on

product was 1So0 nown nmann
acetonitrile or tetrahydrofuran, in the presence of a suitable catalyst and a suitable base

such as a tertiary amine e.g. triethylamine, and at a temperature ranging between room
temperature and the reflux temperature of the reaction mixture. Suitable catalysts are,
for instance, palladium(triphenylphosphine) complexes. Carbon monoxide is

25  administered at atmospheric pressure or at an increased pressure. Analogous
carbonylation reactions are described in Chapter 8 of "Palladium reagents in organic
syntheses"”, Academic Press Ltd., Benchtop Edition 1990, by Richard F. Heck; and the
references cited therein.

30  The compounds of formula (I) may further be prepared by converting compounds of
formula (I) into each other according to art-known group transformation reactions. For



P& N-CH2- X ~ P&-N tunt CH2_X NaCH, H202 (XVil~ (XXXV) 1? JUN 20?2%\&)
001 37461 PCTI EP, 99110064 -16 In some cases, it may be appropriate té JUN 2003
protect the hydroxy or amne functionality in the internedi ates of formula
(XVI'11) -iwotdgg74pove descri bed reacti on sequence. Protecti pagrairedipacd Or
hydroxy or am ne functionalities are art-known. These protecting groups may
then be renoved at the appropriate tivd- duri ng the further synthesis. 5 10
Internmediates of formula (XVII1) can be prepared by reacting an

inter rredws&ﬁ.cefmfceﬁ@ Rds(of¥bdm l‘é"@ﬁrvﬂie?exﬁ’@?xsﬁacﬁ%}l ggfec;rﬂ@ﬂaf gﬁgm\@aﬁglg&éf\“ S a

| eavi ng group above wWth an inter 1))

wher ei n )@?Yéﬁ?é%‘éﬁﬂ%“@#}‘mmnvm@%%@&ﬂéﬁﬂgﬂgdﬁ@m EeR#IONs 0- obt ai ned
i nt er medipadcedirdbuchvis] g IHdroLEnRESOBAE Relge rm:le!dweatal §ter medi at es of
formul a ?)%1”1‘) lE)CPCSE.Z §V+I\(l?gg\n Xﬁlg---~y62- X -~ (XVI1O (XXI)
(XXIn_W Qai d reaction edure_can al so_be us dto prepar i nt er nedi at es
of f ot mul eet@;ﬂngl@aggﬁg 3@?@?;9 %“F‘Wﬂ‘é@ﬁ@ﬂ?‘&t oWn COFIMRMNGS EAe | s react ed
with an Icﬁmﬁfeﬂﬁdlllyﬁhmlablcfdﬁliﬁﬂyﬂﬁ frépired a@aﬁmh@&; @ﬁv@hto@amdcddﬁt er nedi ate of
forrrulaﬁ)XXNzlls red%iﬁt t |nte % Prt (r?\% si.ng sodi um
bor ohydr PHEEHETH EERE ?Fﬁ[e ﬁ’éﬁfagﬂ: g.adpnq 5T AL eS8 e convert ed
t 0 i nt er fenida é‘él)mbayflmrprﬂpaed #Cdrding $0 artrknonen atethodohbgissrdetnribedeact i on
procedurenﬁ?_ro éé}f nversion of intermediates 20 (XVII1) to internediates
of f%rrula réps? I'-b). L-W+ N~ ~ CH2 X (Il) (7~ L-N_ "r-CH2-X -- cxxv) O
CH2 X WO (XXI'V) OH L-N nui CHz_X cxxvn In sonme cases, it may be
appr opr i atreintegmpdiatecaftformigla (BBiredy b¢ piepared b eeamng mxiyltaxmedilatemf 25
function t or
Fornhud (VIID)! ferelH £ FBfteah@Sarly i@frfuskeu  fholeittd drbub Xty d9 ol XXV)

( XXV1) |nthea eactlo ing groups for
hydr oxy &K*ag r?échmJé?’fY(ﬁﬁ%’Pf‘Yl%sa bengyl ﬁ?uk?ﬁﬁ/\i’hmqfﬁ@é’éa bie stolpt VHE 28r oups may

t hen be raemmﬂfdrrﬁ!ila ¢ piiate fdabBvedfunttihatl ORivativé ﬂﬁfe&)’sﬁl&kh%l s. 17
Jug | 7 1 nt ernedi at es

03 737461 P 9/ 10064 mul a ( XXVI)
can Be cdmeD ?adb?’mlé?“rdéﬁ? t‘%e Vi Ve gt sakseaysnt aeﬁorrg"%e &Fé‘b
conf i gur o) intesiediate, .eaemooal qfR6E byl andknawn detloodsbe above in Schene 1 or
Scheme 2. 5 Intermediates of formula (VIII-a) are defined as internediates
of formula (M In wherggn the -OR4 noiety is qu@ted on the 4-position of
t he pi peridine rmle)Lf nd R4 is hydrogeng ~ ' CH2- NH2 PGN\ x (VIll-a) “~OH
10 15 20 25 Sai ?L?{Lﬁf for :
reacting anlnterme ate o Qrimul a (XXVTI) h nitromethane under
suitable reaction conditi ons such as, OJ.1S0Y¥j,um net hoxi de i n net hanol ,
and subsequently conwamng i ng the vitro ggvguﬁxuwt O an am ne group) thereby
yi el di ng the intermediates of formula (MIl-a). PGN-O CH PG MN~CHZ NO2 ~

VIill-a
( 20 ) An intermediate of formula (V) may be prepared by reacting an intermediate of formula

a) can pared by

(X), with an intermediate of formula (II). Said intermediate of formula (X) may be
prepared by deprotection of an intermediate of formula (VII).

R N
L-W
/ /
PG—N\‘}CHZ—I;I—H —_— H—N\_.>-CH2—I;I—H ) . W
R’ R

(v X)
25

In some cases, it may be appropriate to protect the amine functionality bearing the R3
radical in the above described reaction sequence. Protecting groups for amine
functionalities are art-known. These protecting groups may then be removed at the

appropriate time during the further synthesis.
30



(XXVIT) (XXVIin Internediates of fornula (V-a), defined as interrned'h)zltnﬁf1 (ﬁf
formula (V) wherein RS is hydrogen and -OR4 is a OH group situated &3
3-position of the piperidine noiety having a traps configuration, can be

pr epar ed” agobeBldoni ng O L-W+ N \ CHZ NH-PG3--~ L-N ~ CHPQUERNA00640 (r1
(xxrx) w cxxx) OH OH L-N~CHZ-NH-PG3 --:~ L-N ~~~~~~ CHZ- NH- PG3--~ L-N .
~~~~~~ CHZ- NH2 (XXXI) (V-a) An intermedpafte of fornmula (Tl) is reacted with
an internediate of formula {XX>X), wherein PG3 is a suitable protecting
group suchtersediates ofdormulh {HIrL), being intamnesiatestaf fomania (YD rwhegein R is

formul a (‘2‘(&?& = : [ IR ) using sodium
bor ohydri de. gﬁ@gﬁﬂ%ﬁ?ﬁgh%ﬁ@tPE%%%@t@g&%?ﬂd?%%ﬁ\aﬁ( ) are
convert ed’et”ob‘i'tﬁ{%"fag@mymcé%b@PfepéﬁCﬁ@P%Pf@KXm sebemg It he above- desczi bed
reacti on procedure for the conversion of intermediates (XVIli) to
internmediates of fornmula 12 JUN 2Q03 Swbet®@d37461 PCT/ EP99/ 10064 -18
trans- (Xl -b). Subsequerg 4y, renoving the prot e%zi ng group PG3 from

[

internediates (~ yieldsfthe internediates of fgormula (V-a). 5 10, 15 20 25

30 Internediates of fdr Ia]%V- b), defined as/ i ernediat eBSGINRE nul a (V)
wherein R5 is hydt&y (tHysOH

o ot et YOTX, si fusted on T hexn posi tion of
t he piperidine noiety -a}fi ng a trans confi gur on) can be prepared by
reactidng internmedi ates of fornmula (X~O~ with hi um cyani de and subsequent
reduction of the internggkates of formula (XXXI M4 Wien the conversion of
internediates (~ to intdrnediates (X~CXN) is caffried out in the presence of
a suitable al kylating A'ge t such as, e.g. dj mef W sul fat e or
diethyl sul fate, {$8 FPor gxamplE Eampres RCITVa) EHdH radical is
converted froma hydr ozwr oup Rnto an al kyl oxm{eﬁup. R°n the absence of a
sui tabl e al kyl ati ng ag S the -OR4 noiety rep ENts a hydroxy group.
Conversion frominternmediates (XXXI'V) to internediates (V-b) can be done
usi ng art Irksohemedr, an éstermedlidtoof foomuka(Xia) & copwiedgo an intermdediagofin no gr oup

(see for e} . ~ - ~jt~~~CN ---~-
L- N ~~u~~wwkﬁ%gﬂa§3@“gg€1}°§§ Qralg]’}c oiocgﬁulg%*}a%#ys‘o be used to
make itht eBrbstiquently, intermesdiate (S ia dreatet Withi an intephediatd obformmla@dopr i at e
protectiv 2 i j he
%/hgfé?h'gﬁ T%‘ﬁ nggiﬂgfrﬂgfagg?&%h& E%‘B@reﬁi&e%fy?‘ﬁy&‘o@éﬁhﬁ@n S) elof

pro-drugs there I ca ery ,Aacceptable salTs and, stereoisoneric
forms theP&AylpBemw¥al afthcprotasting group F& s intermedite GV iYedds vost of the
i nt er medi aftéSnediattosMsbaulal(Vil-alave shown to have anal ogous activity as the
final conpounds of forrmula (I). The favourable gastrointestinal properties

of thg compounds of e t J\n ti,on. are denonstrated t.heir
SHra. vt aaraiehet gl (YT etetiied 3 erefiares ce il Pact o
gastric coherdimRéds ofethyheap be pesparedtdf4lesmmibedomicbeme 2conpounds can be
denonstrated in an experinent where gastric conpliance is inpaired, or
decreased; by pre-treatnent with a 53¢erder2ansporter inhibitor (e.g.
fluvoxam ne) and then nopgalized by adm nistragpan of a SHT4-antagonistic
conpound of the present fnvention. This in viv@ experinment is extensively
described in WO 97| 29739 ages 8 to 10. 35 Z JUN TOO3 WO 00>3746
PCT/ EP99/ 10064 - 19P¥i R e OEHfﬂ%{fEVHUrgﬁkﬁN as{TeHntest iMal properties of
t he conpounds of the pr gpt invention, the s 'gct conmpounds may general ly
be used in the treatnment of prophylaxis of gaStrointestinal conditions such
as hypernotility, irritaiéﬁ bowel syndrone (IBS%g consti pation- or

d

di arr hea- predom nant | BS i n- and non- pai n- om nant |IBS, 5 bowel

hypersensitivity) and tAe\ educti,on of paip aésociated with
gastroi ntestinal h¥gerRenstTEH T andrdr PAYPEr acyT¢HE W2t is al so believed
t hat the conpounds of fgbgul a (n are useful i(vn_abls prevention or
prophyl axi s of dyspepsid.” 'Dyspeptic synptons dre for exanple epigastric
pressure, a

20  Inscheme 2, an intermediate of formula (XI-a), wherein R42 is hydrogen, is converted

to an intermediate of formula (XII-1), wherein W2 is a suitable leaving group such as
e.g. a tosylate group. Subsequently, the secundary hydroxy of intermediate (XII-1), i.e.
the -OR“2 moiety, is converted to a methoxy using suitable methylation conditions such



10 lack of appetite, feeling of fullness, early satiety) nausea, vomting,
bl oati ng and gaseous eructation. In view of the utility of the corrp%{l%sgﬁi
formula (1)) it follows that the present invention also provides a o]

of treati—q)go\ﬁ@-l_;) pl ooded ani mal s) including humans, 15 (gengadtpoy k! €d -
herein patren s'gnksufferi ng from gastroi ntestinal conditions such as
irritabl e bowel syndrome (1BS). Conseal®ntly a nethod of treatment is
provided for relieving patients suffering fromconditions such as

hypernmoti Lif ¥, cddidd I i L O0= 1 Of: 1

di arr hea- %)érée btrrﬁ!: %@ﬁb@@fg%%#yaé%{nﬁgﬁd%gﬁ@? %%ﬁ?é\%ﬁ% {)%@f%‘g\f/l\%ﬁhdc'

hyper sensConvérsiph of imterrhestiate (XX taontesmegiale (VEE8dd can beldeve ysimpart-

gastroint gﬁ&@g%acﬂggsg&g&&g.i vity andlor hyperactivity. The conpounds of
formula (1) nmay al so"be of potential use in other gastrointestinal

di sorders, such as those associated with upper gut notility. In particular)
they are &fapaspeek ofthe pregernit men@on,rnea@lrmmomdsgvgiqrrm&a ExXoprecprovigied

gast r 0- 0e4QRRAYRAS an@R161%redh, aépenaeﬁtly%ﬁﬁﬁteéﬁog‘qﬁfdﬁ%ggbé@mg el 19

epi sodi ¢ heartburn, nocturnal hearthurn artburn).

. d
Hence) t h&PPdLEfndiRand Rowe gs definedabe ifAble PEtestyig REPUPS 3 arp £-8use as a
medi ci ne, Gndlkyftaptauniyl, @4Lalkyldxgcarbenydf rihalomethgldarbohyll diphehyimethyl,f or t he

manuf act ur e .of i cine 3 or treatin astrointestinal conditions such
e hy per moptenyEnelRloF aimelnyt, ettt B B3neT ROy Rhest i Sl 07 1 a0
non- pH) n pwe ddrstinzents deBSjedfmone C 1 agikyloxyos hald.y Said noseli cdntpoendsefiforiala of
pai n assogjat q]lﬂ k- ; YR, thxiAy , and/ or

hyper act i 3fl}§yc% osh%be%gp yPég%lgéFgoﬁgh%ﬂerab uti g(tbérﬂg it tent are envi saged.
35 To prepare the pharmaceutical conpositions of this invention) an

effective amount of the particul ar®onpound) in base or acid addition salt
form as the active ingredient imed inintimte adm xture with a

phar maceutical ly acceptabl e g&fyer, Lek—e¥rriey may take a wide variety
of forns depending on the form of epar af{i on desired 12 JUN ?003 WO
009387461 PCT/ EP99110064 -20 for adm nistration. These pharnmaceuti cal
conposjtigns are desjrably ipn unitar, sage formsuitahle, preferably) for
s it ¢ SR Redues oy formula sl Wiore PR ACH Piokating RRUEATIR cHBPt Bk anp! &) 1 1
pL epari ng re_trhesllemfsplp}airbgsmﬁod stcﬁlraﬁb.gdﬁ)mg&ltiﬁxycﬂﬂ)oﬁﬁycﬂfbelcfmvblﬁ&&aﬂo | s)
phar maceut i | G . anml. er, glycols
oils) 5 all%tgﬁ%?@g%gf goﬁéuﬁﬁg-%?,nﬁ%@ﬁ%ngyg ép%slso&céﬁé ﬁ?%’i?:@“%‘? 8% %tions such
as suspensé¢moeed byhydregenatipsuch asrece. dehzyl,iusing ;anapprophiatd depratg¢atios -such as

st ar ches, ' i I i . § S i s and
the |ike ip?l&tgﬁfe&lcrggggc‘;q‘ég_%%grcs@g#?lpé?‘kéggg(gﬁﬁesegf ?ﬁ@hﬁg gt)gﬁgn %%gggse of

t hei r 2@as&onYeriediip mntstrmediatesof forpla(XI-ahd capsul es represent the mast
advant ageous oral dosage unit form in which case solid pharnaceuti cal
carriers are 10 oborbusly enpl oyed. For* parenteral conposir'i ons, the
carrier wll usua{-li conprise steril L ter) at |east i | rge part, though
ot her ingredb@mﬁﬁcﬁml-e» t}p-xéle HRo k) Py Wﬁﬂ%ﬂgdgﬁ-

I nj ectabl e sol uti 7 for exanple, be prepared in i the carrier
conprises saline $8Fation) glucose <¥Xtion or a m xturd&Xxeh sali ne and

gl ucose solution. Injectable suspensions may al so be prepared in which case
appropriatg, : 1.kl L&l Sk I . i may be

enpl oyed. %’n%?%rédeggﬁrtrgggﬁ) 1 gﬁs(%l? @%ﬁgﬂ#@?@gﬁ%@;ﬁggﬁé@g hitﬁ‘i?st ration) the
ear neS opt3-peration o bapinesidineangietyeR? ista kydrogan and PGq ing benzyhgroupr havirgii t abl e
wetting aQﬁé‘Er_an@cEde%E?dti'oM,ﬁ?ﬂ@@ﬂ%nﬂ".’ttﬂi‘ea‘?@hbﬂ?hﬁ,ﬁﬁﬁSGJlS?%I?)fS).aSXid”at ure 1n
m nor proporti ogs, I1.ch additives do. not Zﬁff ﬁ signif] cgnt del eterious
ef fect to At dlgodesasiiey an irrpediade offagmyla ypereimide AdR ALYt i on to
the skin 26caedlémtheBrpodiornef the pipefidine Micippand R4 {shehyiesdeheBaviggmesi ti ons.
These conqoasi ti o‘ﬁsurrr@g be adm nistered in various ways, e.g., as a

transggr marl nﬁﬁ?ﬁ EUIgon, spot-on, as an ointnent. Acid addition salts of (n
due to“their increased water solubility over the correspondi ng base form
ar e obvi ousteymadiates ofiiforanile(XInl -ahae defealraa intermedfatesmfdomsule ¢¥payi t i ons. 25
It is espegialiv,ad%an L l-at e. A i

phar W&CGUS‘IS %%Flnctgﬁpd%gi %‘?%ﬁg@r?&%?)ésgﬂggﬂéun dtglt#og‘r%& e?}%lsét}gds}{éé @P&gﬁm ni stration
and uniformty of dosage. Dosage unit formas used in the specification and
clainms herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predeterm ned quantity of active ingredient
cal cul ated to produce the desired therapeutic effect in association 30 with
t he requi red pharnaceutical earner. Exanples of such dosage unit fornms are
tablets (including scored or coated tablets), capsules, pills, powder
packets, wafers, injectable solutions or suspensions) teaspoonfuls)

T o " Y o I 1



30 preferably from about 10%to 15% (w v). The pharnmaceutically acceptable
fl avours which can mask the bitter tasting ingredients in the | ow HofgX0]
formul ations are preferably fruit flavours such as cherry) raspberry, black
currant onwefbosagerry flavour. A conbination of two fl avourRCTHERAMINRE4d very
35 good results. Tn the high-dosage fornul ati ons stronger flavours nmay be.
requi red such as Caranel Chocol ate fla‘\l/ﬂ)'ur) M nt Cool flavour, Fantasy
flavour and the |ike pharmaceutically acceptable strong flavours. Each
flavour may be present in the final ORbnposition in a concentration ranging
fromO0.05%to 1% (w v). Conbi natiefs of said 12 JUN 2003 WO 00l 37461

PCT/ EP99/ 10064 -22 strong fp@wayrs wreHadwant aggousgl y used. Preferably a
flavour is used that does not u go any change or |oss of taste and

col our under the acidic conditions of the fornmulation. 5 The fornul ati ons

2 oh n o . . . o
o ot ni corio% rhatEihicor Rt RERUORE ikere iR R 2Rl hadthilieHs  Puch ¢
i nvent i on cenfigirhten @@%ecnrmamt hydsogeapting Py intrrmadiateef fosngla (X¥Ry act i ng
for nul gt | aBRoWRY ARARWH HALR! ﬂﬂhe)tmtehﬂeaiaﬂ_at(mg Whekéth PE 2HAPE2 e as

subcut aneousl| i y) or by intranyscul ar éﬁgjectlon. Thus, for

aht
t |
exanpl e, 9§ “é@bv%%@@ﬂﬁﬁ?%&?’ﬂeﬁﬁdmm%o e (XY) gyith

hydr ophobiacphsepifsniuih feagémiof €xaiiith Haps);RCH0-BGYYT-halidan i b e oil) or

i on exchange . r.esins) or. as spafingly sol ubl erivalives X le as a
spar | ngl'y SOBRiATLRE brefving Buidh Fitinle FAchSh. SRERRDLIRO SRRPTER! mula o
f or par entisteahediates ofi formealt (K- 1) haningche cimpordfiguwrationent | y i nt r avenous,

i ntragoscul ar or subcut aneous injection) for exanple by bolus injection or

conti nuous i ntravergygatkynf usi on. For nuloat jatsps for i njection romy dne!
presented in uni osage forme.g. jw<{anpoules or in nulti e contai ners,
wth an ad es t kve——fheg osihtions may—takechus .f aB,-asy 20

SO

suspensi ons, fons or enul si ons\i oi hpg? aqueous ve es) and nmay
contain formul at@ry agents such as iggwfoni zi ng, suspendi ngsghabilising
and/ or di spersing agents. Alternatively, the active ingredient may be in
powder formfor constitution with a suitable vehicle) e.g. sterile

pyr ogen- f rA&vaySf preppang anintmediate offermyasElmdy havingpike trapesonfigeratiay al so
be forml ayadiobid. Sakt veLprepaatidd aigs fombndftepdodiaridf fornfta GI-1-8) ent i on

enemas. €..d..coptaining conventional .supposito base h as .cocoa butter
or ot Hr  Jrayinghe s ConRairaier of fram n igieimediate 8F fosmils GV R IRIET SR ne

i nvent i on aeafighmtions e, safdintedfediaapf Eyrmada XKt i-buad GPVILYGais aa dplameter or in
the form . eral 4y d t pcal ly

ef fecti veoggr?g%’g?ﬁ\%m&%g’ ??S%kgbdorusdtﬁggsgg@%gf‘ﬁguétﬁc?ggﬁ’{ahgﬂ%g% 3;‘ 'body

wei ght) prééfdrignygabeehaad 81stliks: 02 g/ kg to about 0.5 ng/ kg body weight. A
met hod of treatnent nmay al so include admnistering 35 the active ingredi ent
on a regi nen of between bw# or four intakes per day. ExgeR®mental part In

the procedures descri her ei naf t er theH{oI | owi ng a viations were used
. "ACN' stands fepgr-aget Olddy bg; " THE i Stppiday f or umneﬁémhydrofuran;
"DCM' stands for 1 2p03 WD 00l €ndalr,OCT/ EP99/ 4 -2

di chl oronet hane; "DIPE" stands for diisopropylether; "EtQpcy stands for
et hyl 2ficet at e; " NH~. w&ﬁﬁggnds for ammoni um acet ate;tra”%-l&l‘ bZtands for
acetic acid; "MK" stands for nethyl isobutyl ketone. For sone chem cal s

t he chemical formula wasorféed, e.g. NaCH for sodi um hydr de, 5 NazC03 for

sodi um car bonate, K2 for potassium capjonate, HZ f ydrogen gas, MyS04
for magnesi um supdatre, 60203Ikfior cepper—scheorGt-eN N2 )fwalH,0Ht r ogen gas,
CH2C12 for dichloro ne~ OH for GeDlas@, NH3 f ammoni a) HCO for

hydr ochl ori ¢ aci d, 1 sodi um hydri de, CaC03 for cal ¢j arbonate, CO
for carbon nmonoxi de;\ag‘&%% for potassi um hydr oxi de.trafé'((\ﬁl'qn eparation of
the internmedi ates Exanple A.1 a) A solution of 4-pyridinenethanol ( 1.84

_mol)A in A%hig iﬂ&@@m orl’fie)acbrl]‘@rﬁis%dﬁﬁﬁt_ du@ir@arfqiwépﬁa&b 51815\;&@,][1;'1&!1 Qﬁ'f?ﬂdxdglp(ezaﬂ ;ml)
in an reaction m x e_ Was ref l uxed for ours
coot oS o T e OREIAd L oEra bR ROR0F derth At e- piiled | h
di et hyl et hand infth¢ presade afiah sippreptjaty badedsueh as, for example calciumoxide.

1- (phenyl net hyl ) - 4- (hydr oxynet hyl ) -pyridinyl chloride (411 g, 97%. b)

1- (Phenyl net hyl ) - 4- (hydr oxynet hyl ) - pyri di nyl chloride(0.87 nol) was

di ssolved in nethanol (2200 m ) and cooled to -20C. Sodi um borohydride (
1.75 nmol) was added 20 portionw se under a nitrogen atnosphere. The
reaction mxture was stirred for 30 m nutes and water (200 m ) was added
dropwi se. The reaction m xture was partially evaporated, water was added
and the reaction mxture was extracted with DCM The organic | ayer was
separated, dried, filtered and evaporated. The residue was purified over

R A \ = -



12 JUN 2003 - WO OOP37461 PCT/ EP99/10064 -24 m xture was cool ed an
filtered. The filtrate was evaporated. The resulting precipitate wds? JUN 7603
di ssolved in water (500 m) and saturated with K2C03. The product was
extract dveoIT48CM The resul ting sol ution was dried over RERERPIAALS4
evaporated. The residue was crystalli z_eg from DI PEI CH3CN. After several
crystallizations (t)-traps-1-(phenyl 5

met hyl ) - 3- hydr oxy- 4- pi peri di nenmet hanol was obtained (Yield : 50.1 %9 b) A

m xt ur e of Thg prefeayed-hidfogtre pressuee hryd bea&*dmdmngaum s ¢ependsnnepmt thanol (17. 8

0. 085 1973
?Z\ net hangﬁhﬁlﬂggﬁgfr&?ﬁys rr%gg#a ed, 'bi\@gg\gg&\% Pﬂesm} Ipp ] !r;ri?qari%?:t |(vat eZ:I)
car bon (Zd!&mZ)OQ)tOQQOQhP@(mureAfat monum@tm)mmewea@qgn mmtyn)e t he
catal yst V‘@aﬁéés' R 66 drh a&qret ofdoote aﬁrefe}ébl r@yﬁeﬁ&a%ﬁa 2ty i8 a9 12 9
of ()-traps dr oxy- 4- p peri |nerrethanol (rnterm 1-a I n next

reactioh s thout further purification). The corresponding cis-isoner
is knowmn fromJ. Og. Chem, 34, pp 3674 3676 (1969). c) A m xture of

It(ra]t e;g?h?“ﬁ\eﬁh@néﬂoxg%m uf nﬁﬁ‘ésﬁ&a{nr E(i’saﬁ‘héhm(rjlrg 5 (0 086
mol) in 15 Ry vstaen léﬂfg%t%ay te@(@ﬁ @ﬁ?é@ém tenetatue it

m xt ure wabetseer mafcmndmom prefErablgtay aisout ARSC. I Appaently dreéqrilibrivizh lkanol (60

room ¢ Bhpel A tRe Py ST A TebRRE P oF BhSlebios lnd bl Gbeleputd ' 0o

from DI PE. b¥pas thematpgxtaah)e Howe¥dr|viereerystailizationlitds pm)blqtoepmfylgxew 709

68. 8% of t r
oty ) - 1. (oied RELOHE, BXhicth BRRon ol Rtidon DAY B ate (1-1)
(0. 0%7 nol YiiseaEonyl ehet.ved in chloroform (400 m) and pyridine (7.51 ).
The solution was cooled to OC. 4-Methyl-benzenesul fonyl chloride (0.091

mol) wes agfled urE%EehﬂéMﬁté%f R)\fﬁxﬁlaz@adll(mhe&) haVite the &ahd QShiiphnskidh 8aN@Ro
stirred an Nore 4-nmeth benzenes fongl chl ori de

r efJ u
(1.7 9) ang ﬁﬁé‘ CQ@"{*“%T%P SCCD\%‘ﬂ\écsaw&Psa exaBple geaitatiom chremata-on
m xture wagr@hy of PR starinig frerl tHeauis/frafsaiiixsuretof et ineamediateX31el). wi 1 h
citric acid (10% w w in H20)) washed with brine, dried) filtered and'the

I . T ' i fi
chr omat ogr JFRPEBTE Sitpres GERRVG, HifEn ks Hrnd et B anTR HBRSOHE wer e
col | ec2®d QOH NHi¥G NHghn bapreparap by atzetng yn éiteinreglide gf form@lar (X diitht e
1-c) as a ggly ﬁé’ bt & §§ragé herhﬁgv%: nB§ aﬁ@%é}f}ﬁ c%ﬁpﬁérc{aﬁ% hoaille e $BS atfoRAHAt €d

into its enan urm chroma Brap y over a-dynam c axi al
conpr essi oteteabydrafured mmr@nx rB&Qré@ denivali e, gapeciabp chiral bosrne st Batives greoom

t errger ?t ur %)sol@@{nﬂmi'mﬁll'l PaRiiele, liﬂe x‘éﬁ@ndﬂ' M?ﬂborah@i‘s%@ioﬁh@diﬁpi Tela&l&ﬁgeﬁodg
roduc in | acll1 o L,O0uU COol l ecied an
F hei r sol véglt °%%mg‘°\‘i§’6%f“é?t§8r e ?F’&WFB W E&f‘%eb%ﬂﬁ? n‘b fraction

35 fra2ii oofang demivhti® tige ehcteongmixame isckeapt atrtgrﬂpcamresabbl()wnfc ftexestingly (1)

(51, 1- ar aet RO b S0 E TR Rdine 6 SRRk gt ol Erivaie  ©
PCTI Ep9911@h1)?6r4act@51 rmxture the mixture is allowed to heat up while stirring is continued. The
4-[[ (4- met hyikpReRktiley 'f&r%evérhlm%ﬁaekshuédquéfngl B%@&{& RRCAEPXA h§droxide is

o gﬁd'( |aﬁgm-§é1¢%st%n£qrg>’§e % o6 gbﬁ?fBSé'E?e’PMdFé‘P@g%dﬁﬁc%'?dmdﬁ“?f%éﬁ L{m& di ng

15 g o8B0 ( - )at dlevated fm’iﬂ&pﬂt\ﬁ‘bhwr several hours. After this treatment the reaction product
(traps)-3-h irf— henyl ) sul fonyl ] oxymet hyl ] -15

pi peridi ne(%l(rgbs%@/lt?élfn[ ?" ermeatl?ate (1-c-117; [a]D = -38.46 (¢ = 25.35 ngl 5
mM in CH30H)]. e) A mixture of internediate {1 c) (0.023 ) and

benzyl am ne (0.084 nol) in THF (100 M jpmas stirred for hours at 125C
(autoclave). The reactf o m xture was cool ed. The SO apor at ed

was ev .
The residue was pBFtTYj ongdPBetween DCM and an 1FATT "'I'@&Ig sol uti on.

The organi c Layer was arat ed, dried,NaDH|l Hghed and the sol vent was
evaporated, yielding 1 of 1, 1-di met hyl et hyl

(traps)-3-hydroxy-4| [(g’ﬁée]%l& met hyl ) am no] net hyl ] - 1- pi pgrl § rzecar boxyl at e
(intermediate 1-d). f) A mxture of internediate (1-d) (max. 0.023 nol
crude residue) in nmethanol (100 mM) was hydrogenated with

pal | adi um on-carbon (10% 1 g) as a catalyst. After uptake of 15 H2 ( 1
equi valent), the catalyst was filtered off arid the filtrate was
evaporated. The residue was solidified in DTPE + ACN, filtered off and
dried (vacuum 40 C), yielding 4 g (76% of 1, I-dinethylethyl
(traps)-4-(am nonet hyl) - 3- hydr oxy- 1- pi peri di necarboxyl ate (i nternedi ate
l-e, np. 178C). In an anal ogous way) but startl i ng from

e ~ 1 . . ~ ~l ~ AN\




A m xture of ethyl

4-[[[(7-chl oro-2, 3-di hydro-1, 4- benzodi oxi n-5-yl ) car bonyl ] am no] rret]tzylluﬂ-zﬁﬂarre
t hoxy- 1- pi peri di necar boxyl ate (0.051 nol) and potassium hydrgﬁ%ﬁf 60. 5 nol)
in ethanoVOE@¥B6M ) was stirred and refluxed for 30 hours ReTERREASE0

cool ed. The sol vent was evaporated. Thg.residue was dissolved in water and
t he sol vent was evaporated again. The residue was partitioned between DCM
and water. The organic | ayer was separated) dried, filtered, and the

sol vent msoroe apsesait ey bEhppropsiatdue prasest therhiytlraxy dspmind functienalignimttbgr aphy
over silti gmggd i @&ﬁz N : j ons were
col | ect elcliﬁan tlﬁ%ﬂs)g verlll%a, S é‘a%‘%%‘,‘ ié’?gf’%&“’ﬂg@eg‘%?‘é‘mﬁ‘%

(cis)-7- gmtmsaorzbgiremymmmmftpr(cyon@tt%ﬁsﬁa!.zbiqm iﬂpmwmwgqonw 4benzodi ox -
| n- 5- car koxaRbAlBe tdidwRId A the-dpbrophite titd dirigath®¥urtthdr kynctefs, di ssol ved in
2-propanol "and converted into the ethanedioic acid salt (1:1). The
precipitate was filtered off and dried) yielding 1.2 g of _

(cis)-7- émﬂcgp@ﬁxggcgogfqm}q)()ﬂlm) can be prepared by reacting an infermediate of

[ § ﬁ mséI h%?‘mﬂa IEXL;@L Ivmetfem P@eg@a@ &ef%xe&amyae\z%d Icv;ws gcﬁviﬁgrgﬁﬁfpad@d)éﬁged - f
et hanedi oat e : i nterm : anpl e m xture o
ethyl 4-@ ﬂY“nngEl %@M@wﬂmﬁfmﬁai(muwm@é%mm%éO?b.?\??a #d1) and

pot assi urubgsduenti rdéudtibn 25 tiraso}otitainétd intcomadiate (KXIM) with sediamsbdrok wltidend

refl uxed for. ' m xture was cool ed and the sol vent
was @apﬁ?&g.lnéﬁg%lé%f 85@?‘\?3@‘3@%@' up into water) then extracted with
DCMwth a small anmount of nethanol. The r&'xture was salt'ed out with NaCl.
The separ at ed ,or gani ¢/ er was dried, filPgr and .t he sol vent evaporated,
yi el di ng: |11.’C22—gvgofr Mot ey WEHI Zt e T2 H’)GKN®U952"3? int&rnetN e (4) (0.1
mol ), 2-(brononet hyl)-T, 3-di oxol ane (0.1 1730 and Na2C03 (0.2 nol) in
ACN (1000 m )XXDi rred an@&*Rf| uxed for 24" hour&XIPhe reaction m xture was
cool ed. The precipitate was filtered off, washed and the filtrate was

evapor at ed; : ] he | il d filter
(eluent: %%g%g? @l‘éoglu-ﬁ{n—lg? 59}8‘? '?L%)?&q'lt'ﬁé%ﬁlr% éhﬂfﬁg%c??ésngﬁ\?g?‘glaggﬁ ected and
the 48| vE&rAnseauensly aybintarmgdiale of farmiga gl)is geagted with an intermediate of formula

4- (‘ami nonEt{y) andlthé $o-3bMinRy Phtarmettitk 6Eidmnu)a-(X33) ¥ leaiideditiah (i nter medi at e

5, . 1370, ... 12 JUN 20 <~V 00' £.37461 - 27. .PCII.EP99/ 10064 Exanple A. 7
o) A i xabieedise praphulR Lor D Fepg Sog el SURERAIE B T

2- pr opanohtefriediatels of forchuda GE6Whans|con #5E0 torfntermediatasiof ferthudnXXEM) uxed for
30 m nut €S;nol i i : :

ovapor at S3nerhE abGREL BibE bR piBeRILERY BAIBR PRGBS |

or gadPc 1) iintermsdiaiesef formyla rans-(XItky ed and the sol vent was

evaporated. The residue was purified by colum chromatography over silica

gel (eluent : CH2C12/ 90110 and CH2C12/® | NH3) 901 10). The pure
fractions were citWest and-GHpeX sotvemt wds-Neva e, yretding 49 g of
intermedi ate (trans)-4- henyl met hyl ) am n yl]-3-pi peri di nol

(intermediate 6).a110 b) A g&Dure of 2-(2-bVorpetdKiv) - 1, 3- di oxol ane (0. 04
nol), internediate (6) (0.04 nol) and Na2C03 (10% 0.08 nol) in MK (400
m) was stirred and refluxed for 20 hours andy®®en cool ed. The sol vent was
evaporated. The resj was taken up in d water. The organic | ayer
was separated, dbEr@d, firt€8r¥d amdthe émﬁent;"\'}\‘ﬁﬂz-?évaporat ed. The residue
was purified by col chromat ography over st{ica gel (eluent: 15
CH2C12/ ( CH30H NH3) 4). The pure fractio npr e col l ected and the sol vent
was evaporated. Tol &né’ was added and evaporated again) yielding 6 g of
(traps)-1-[2-(1, 3di oxol an-2-yl)ethyl]-4-[[(phenyl net hyl )am no] met hyl ]-3-pip
eri di nol Ihisotergasel, it may’de appropkiatg ot protectahe radiab Xneei the bydroxy oOadd® nol ) in

th | . j ' oY
oL ool fulBRodlily W AG88R1 8P BHPORITD P 9n BPBCCIA e 9) 2 @
filtered Biovesgsrrted reqactiop seqengss Peatepinggreups for hnidsoxypr amineof
(traps) - 4uhaabafirt A art-kndvn. (These ﬁiogbmhg:\gma?yﬂ#xgtm bk rémevedaedt itk nol

(internediate 8). Exanple A ) A mxturé o hanol (60 m ) and sul furic
acid (5. ZaHﬂ’?P’i}éE Ry ﬁ“BE’@ tQ‘f ?W@SH@%CP‘énper ature.

5- Chl or o- 2, 3-di hydroxybenzoic acid (O I 1 nol) was added. The reaction

m xture was stirred and refluxed for 20 hours, and then poured out onto
ice. The precipitate was filtered off) washed with water) and dried ,
yielding 18.48 g of nethyl 5-chloro-2,3-di hydroxybenzoate (internediate 9;
np: 102 C). b) A mxture of internediate (9) (0.3 nol)) 1, 3-di bronopropane
(0.42 nol) and K2C03 30 (0.66 nol) in 2-propanone (500 mM) was stirred and
refluxed for 20 hours) then filtered hot and the filtrate was evaporated.
The residue was purified by col umm chromat ography over silica gel (eluent :

/7R A N o o - . o o o o o o,



yl ) car bonyl ] am no] net hyl ] - 3- hydr oxy- 1- pi peri di necar boxyl at e nonohydr at e
(intermediate 12) (np: 88 C, sticky) [a]D=-0.97 (c = 25.71 ngl51ry|_}uwmgg
CH30H). b) A mixture of internediate (12) (0.095 nol) in a m xture of

in 2-propybers7d0 nl) and HA (500 nl) was stirred and repcumedosiomsd one -
hour. The reaction m xture was 20 cool ed. The sol vent was evaporated. The.
resi due was taken up into DCM and washEd with NH31H20. The organic | ayer
was separated, dried, filtered and the solvent was evaporated. The residue

was purifj el el iJat OH/ NH3)
01 10) . THEHpRURtes b BRI BV e A hvcrd b neroall o s £

evapor at elepving theripane configyratiom, using afeagtion preceduse 8¢ gescrie 4bowel irf Sehenmt PE wi t h
a small 2p,pRohdMe #f ACN, filtered off, washed and dried) yielding 1.8 g of
(3S-trans)-8-chloro 3, 4-di hydro- N[ (3-hydroxy-4-piperidinyl)nethyl]-2H

1, 5-benzodi oxepi n- 6¢car boxam de (internmediate 3-t) (np: 114 Q) [ot]D =

- 14. 34 ( cIntermediptesaf/fermla (VilEp3we pefing @atnm@msmr}pfaxynmé ovhexeis
carried o - Y i jaldid devAsil 204 (0.036 nol)
w5 suspenSad gty LRRAnANIRRONROR of e pIIDIA Y and 1A

2- hydr oxyP YR8y | propanenitrile (0.036 nol) in THF (10 n) was added
dropwi se (evolution of hydrogen gas). The m xture was stirred for 90

m nutes at roomtenperature. A gol Wt CyrNi, 7- oxa 35
3-azabi cycl o[ 4. | . 0] hept ane- 3%‘%0 acid, fF$) ester (0.03 nol) in THF
( 15 M) for 90 mnutes. The re m xture was cooled to 15 C. D et hyl
sul f atk (0.039 nol) was added (exotherm c tenperature rise to 25 C. The

reacti on Saidtinteempdistes df foeradiaf(Vl-aj)ean belgrepaddd BPfEActing/i itssmédiate of

PCTI EP99I 10 -\ e . L ed refluxed for
6 hours, éo o%ielado?zgﬁz%trhg'tf)tr%'ﬁg%éee%g}%égiera&%ﬁggé%{lé'gshfl?c\%gag’ %‘%’apor at ed.
The resi deadivmgnghexide iromethanelt snslrubsequentl e vetng tiermitro igoeupiiotd anyer was
separ at ed j fei dﬁ{kq {06 Sn rat ed. The resi due was
puri fg%d %?ﬂ{céo%e‘ﬂ%“ déﬁzgirg?logr agﬁgﬁ%ﬁﬁyﬁgﬁ ca g%?{w(ﬂgrﬁént 5 : CH2C121CH30H
fromT00I0 to 99l . The YL § fraction reuG J)Iected and the sol vent was
evapor at ed, ypeldi ng Q—H’—&b byl pg—N R p—— (VILa)
(trans)-4-cyano- oxy- 1- pi peri di neca te (internediate 13). b) A

m xture of interpegvaie (13) (0.19 nol xxwmyet hanol saturated with NHS (500
rnl) was hydrogenated at 14C wth Raney nickel as a catalyst. After uptake
of hydrogen 10 (2 equj val ents), .the catal yst, wasfiltered off and 4&.he
filtrate M%”’Eﬁ%ﬁ?‘g&f@@u‘?lﬁg'@e@f@ﬁg agEerpigHiates QF fornuia \)khecep 5tfsography
over siliagd@gtn 4l LORY is QOITRb RGN Nhe $bsition Fhine prriidid rsiegt i ons

wer e |1 . [ sqQl vent .was or at.ed ielding 12 of et hyl
(t rang(?- 4%@%%&?‘3? ﬁ{’/ﬁg-uﬁagg’;{‘hgx ch%?ﬁ%‘?‘?%sl %Balggir"ﬁg(yl a!t eg(i nt gr medi atg 14).

15 ¢) At a tenperature below 10C) triethylam ne (0.01 nol) was added to
7-chl oro-2, 3di hydr#- I\ 4- benzodi,oxi n-5- ca®@xN i ¢ _acid (,0.01 nol ) in

chl or of or m{40 # N __EyRGH RS orormat eFON oy CHad ddied™at a tenperature
bel ow 10C and the mXture was stirred f m nutes at a tenperature bel ow
10C. This mture was®d®ed to a sol ution of EX¥ernediate ( 14) (0.01 nol)
in chloroform (20 m), at a tenperaturggbel ow 20 10C. The regggtion m xture
was stirred for go m nut es then was with a 5% HCl sol yti#n, with water)
dried, filtered and svent .wag e a 3yi gl di ng/ 4 i
(traps)-et %yl@f@éw;% é—wﬁ@eh?kﬁgs L—sz g‘“ﬂé‘*z NE,

, 4- benzodi oxi n-5-yl ) carbonyl ] - am no] net hyl ] 3- et hoxy- I - pi pg\;_;)di necar boxyl at e
(internedi atec®d®n d) Internedi ateA)) was converted into I'nternedi ate
(3-p) using the procedure as described in Exanple A'S. In this manner and

in a simlar. manner we repated Table l-1.30 OR CHZ &l R R2 U
e N, B4 PR S ErB R et i af iplme e gpntlf KT T
mp. 238C3-vihkrein ®F3Gsia)sBitable fiakacipg groupaublods p-tqduen2@0fonyl, 28d N 2003 - WO
0093746t - ~ I N g - R1--R2- R3- i

0va7401 s 3QRTL B alm NeRA0 Y Bk  Fe RARY o @t

3-dA 4-O (( ugngisodimoi kegolylride OSpleayently, te intprmegiates of formula (XXXT)
LS 1 oS SN st LG M ety 7,20
FR 5-0 ( CI-?Z?C?- " ed(o_r g@)@éygr,sio?nggtggta ,Se’dﬁgqs( 1 to i-ntcrr(nediages Z)Pform-u a” oc!S
208C3-kA. 5-0O (CH2) 3-O- A - OCH3ci s3-1A. 5-0O (CH2) 3-O- A - OCH3ci s; . C2H204, np.
201C3-mMA. 4-O (CH2) 3-O- A - OCH3traps 3-n




A4 -0(CH)3-O0 d -OCH3traps; .C2H204 (2:1), np.

252C3- 0A. 4- O (CH2) 3- O Cl - OC2H5t raps;  np. 12 JUN 2003
86C3- pA. 10- O (CH2) 2- O d - OC2H5t raps; nmp. 122C3-gA. 10- O CH2- O- Cl - OC2Hgt r aps;
np. fO06C3WQUIB7@ICH2- O C - OCH3t raps; . C2H204; np. PCT/EP99/10064 -

172C3-sA. 4-O- (CH2)2-A -CHtraps; .HO 3-t A9 -O(CH2)3-O C -0OH(3S-traps);
np. 114C, [a]D = -14.34 (¢ = 24.41 ng/¥m in CH30H) 3-wA 9 -O (CH2)3-O
Cl -OH(3R-traps); [a]D = +11.50 (¢ = 24.78 mg/5 m in CH30H) .C2H204 st ands
for the efhpoedipatebs fd @ tédting prbip PG3 ifterniedi 12 JUN
2003 - WO D@g4tg -31?}{!5@?61%88?%“ OGZB!I%}. Elo Expﬁo%Rn?u% R3-%§4Physi cal
dat a3- aA. Q&%&%@f@@@q@ﬁglmﬁp mui(YB): vA. 5- O (CH2) 2- O d - OH. HCO . H20)
np. 150C B. Preparation of the final conpounds Exanple B.l A m xture of

3- g hi or2 %grmyﬂo eggﬁws h,ly for_ﬂiu'[lﬁ(f\;-gﬂ ld@ﬁﬂedg&{iht)cﬁthédi@d’e%d g&hmrlé @Vﬁw)vhézQitn_OR5 i‘ég' ) 3

an : nmet hyl isq one.. . s stirred an
ot | uved FUtoid e ARl sRedon eo-Biemp tedidertBis Sy “The

resi due wasvipga trats configutagdvyean bOphdpared biyiz€ctifgénergediaes bﬁﬁﬁgxdﬁs .
separ at ed ' of [ .and i i or ... The resi due was
ar 11 cd DPROr LA b ah it BB TRkl of (e R Bt

CH2C12/ ( ClemlaNXH X105/ SYhenTthe cenmession efintcomediates € X&SXIH do sdtermediates t he

sol vent I . ' : ' R | l.tered of f and
oo yygg}é?mm ek (ogilfm%}é g?%s&iee 008 SuitibiPARYBHnE At eRbeh b4, el

ng 0.8
() - ( tW0anssiovertylpuliats. or ety sliate, (ee(fprenmploRyamples 10 e SR bsicalispi per i d
i nyl '] met hyddvedtedHfronzidiréRy glodp &éd RONRYORE cﬁxgmqn tle/ abseRee oflalélfithblel5
Exanmpl e B. ‘A.m xt ur e, of 1i‘pt er medi at e §]3 C g .01 n:l)d:% and but yral dehyde
(0.014 m)"FI}Z‘y afingagant, ihy -QR* mgiehy SeP{asenty g BYGGER STUP- G OHVERIoR '-rﬂém on carbon
(5% 1 g)imamednsdsdKKXHIV) o inkempdiates {¥eb)ehn baidopé asiag @4IBnovmprpocediiréser

SpLke, o pushageg, S88pb oMK Rl R G AL bRl CER ] o

=

OR* OR*
O
1— ; ——» N WICN  ————— [N WHCH,-NH,
(XXX1I) (XXXIV) (V-b)

The above described reaction can also be used to make intermediates wherein the

radical L is replaced by an appropriate protective group.
20

The compounds of formula (I), the N-oxide forms, the pro-drugs thereof, the
pharmaceutically acceptable salts and sterecisomeric forms thereof possess favourable
gastrointestinal properties.

25  Most of the intermediates of formula (ITI) have shown to have analogous activity as the
final compounds of formula (I).

The favourable gastrointestinal properties of the compounds of the present invention
are demonstrated by their SHT 4-antagonistic activity as described in Example C.1. The
30  effect on gastric compliance of the present SHT 4-antagonistic compounds can be
demonstrated in an experiment where gastric compliance is impaired, or decreased; by
pre-treatment with a 5-HT transporter inhibitor (e.g. fluvoxamine) and then normalized
by administration of a SHT4-antagonistic compound of the present invention. This in

vivo experiment is extensively described in WO-97/29739 on pages 8 to 10.
35
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20 between DCM and H20. The organic layer was separated, dried, filtered,
and the solvent was evaporated. The residue was purifi ed by col unml 2 JUN 2003
chromat ography over silica gel (eluent : CH2O 2/ (CH30H NH3) 9515). The pure
fractions wg | | ected and the solvent was evaporated. T was -
suspended 1 n @ﬁé’@ filtered off and dried, yielding 1.4 ?%7’!'@@3%@64

()- (traps) N [ (1-butyl - 3-hydroxy-4. - meerldl nyl ) met hyl ] - 7 25

chl oro- 2, 3-di hydr o- 1, 4- benzodi oxi n- 5- car boxam de (conp. 64, np. 112 Q).

ExarrpIeBBAm of |nterrred|at acr lonitrile
(0. 05 ol Ylﬁwé’fé?eo%ﬁﬂ‘dﬁblf’%sqﬁ“)te%‘? P?’i‘ ¢l gﬂ‘& CPWPGBFE@?F sarﬁ‘(‘.")ur s. The
reaction {fivshtios th{mbjmﬂécﬁdpcﬁiﬁds mag g&&raqt Weuﬁcdm&eammmbedmptﬂhnxrsem due

Crocia) ( coReRinia R BRES A oF BB ephe 50 Bl (B9 et o

and dri edyonstipatiinagr diatrhga-pfedomirfant By pain- and oom-pbin- predormnant IBS,

5 o banaey ipensenflAboi e BUBEHOTb O SRpby OBl L 0C G064
Exanpl e mawmwwuyenfyprmmmuwus) (0.019 nol) in a nvxture of
NHg/ CH30H (300 m ) was hydrogenated with Raney nickel (3 g) as a catal yst.

After upt ﬁt‘ﬁ?ﬂ%f) b@lYéVeHQﬁdE &%dﬁuﬁd@&‘fh&ﬂn}ﬂﬁ?fg%}e udefif fu’f?'fei% v%hu&‘% filtered

of f and t was evap at ed -trans-

[[1-(3- anPFRPbV'GWIO)fﬂSSH‘P?dP YSPEPY; ﬁy@rmtdnwe] ﬁ’é@wplczcwatsm%p@ssere.ahydr ol, 4-
benzogp 0X|ld&k5n° ﬁeﬁsd@w (a8 of EAMRSY BsHy fitietyEXAKRA, &vobhifing, BlcAtig %hdir e of

2-chl or o- 3- net hé/ tg}\{ram ne (0. 011 nol )) conpound (76) and cal ci unoxi de
(0.011 nolg?se\%sé TWERHPRd for 6 hours at 120C, then cool ed. The residue was
dissolved in a small anmount of DCM The resulting precipitate was filtered
of f and t mevieiv dfrthé atiN@f Herdokmpd dn&sybfdetmm (I)ht foliwaghaphypreyat silica gel

| t CR2 S Th t | ect ed d
{he. Sol veATSiAe" 155 Bisyids &&%30 el R ueS B i MR bRy, "
filtet®d dgdneratiy callédhbreinipatictitsygulictingfréinGastraitestinal condmons such as

t
1y on AR R, P it R BRI oty
1, 4- benzod &tt%@l@dﬁ@eﬁm&@orpeewnommhﬁ ypegmoility l&rhswe B.6 A
m xture Ofsyxfcﬁgﬁe'QM),(&%tqﬂanﬁﬂ& dmlraeaap}dddﬂnaﬁm paihNantifon(pin-m ) was

stirred and ref.l ux ne hour t i nto |.H20 and this
m xture \/\/35 ?’t‘?%ﬁg%’% Wns‘tﬁ\@tyo%cgﬁ%:(ggcﬁgygpo N A 5‘3 Wit 'ed, and

t he s20 vegastmsteﬂmbbym&dsmmarrcﬁmhyperamtarﬂtypur| fied by colum

chromat ography over silica gel (eluent 25 : CH2O 2/ (CH30H NH3) 9515). The

oot due velEeoRPREE i BLREy B b"«%?83@*‘t%&wgth@ﬁy%%*’?@%S@mﬂ‘Ft ered
of f and drdiseaders;isughiasthose apsasigt@hwith ypper gut motility. In particular, they are of
()-(tr ans)pb?enﬁh‘l' 6 91 thedredidil bP M:ﬁ@syﬂ&ﬂétﬁ&%f éﬁsﬁ% c@é&ﬂ?ﬁ@éa\l’ kaftuk bdagé,i di nyl ]

met hyl.] - 1, 4- benzod| oxi n- -carboxam xture
of conpouﬁacft %‘)caft unelisting pited zfvtﬁ?ﬂﬁ nﬁ%tmhmafthmpgﬂ edidices 017
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.H20 (1:1
of actlve ingredient calculated to produce the desired therapeutic effect in association

30  with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated multiples thereof.

35  For oral administration, the pharmaceutical compositions may take the form of solid
dose forms, for example, tablets (both swallowable-only and chewable forms), capsules
or gelcaps, prepared by conventional means with pharmaceutically acceptable
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talc or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or wetting
5  agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well known
in the art.

Liquid preparations for oral administration may take the form of, for example,
solutions, syrups or suspensions, or they may be presented as a dry product for

10  constitution with water or other suitable vehicle before use. Such liquid preparations
may be prepared by conventional means, optionally with pharmaceutically acceptable
additives such as suspending agents (e.g. sorbitol syrup, methylcellulose, hydroxy-
propyl methylcellulose or hydrogenated edible fats); emulsifying agents (e.g. lecithin or
acacia); non-aqueous vehicles (e.g. almond oil, oily esters or ethyl alcohol); and

15  preservatives (e.g. methyl or propy! p-hydroxybenzoates or sorbic acid).

Pharmaceutically acceptable sweeteners comprise preferably at least one intense
sweetener such as saccharin, sodium or calcium saccharin, aspartame, acesulfame
potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener, monellin,

20  stevioside or sucralose (4,1°,6’-trichloro-4,1’,6'-trideoxygalactosucrose), preferably
saccharin, sodium or calcium saccharin, and optionally a bulk sweetener such as
sorbitol, mannitol, fructose, sucrose, maltose, isomalt, glucose, hydrogenated glucose
syrup, xylitol, caramel or honey.

25  Intense sweeteners are conveniently employed in low concentrations. For example, in
the case of sodium saccharin, the concentration may range from 0.04% to 0.1% (w/v)
based on the total volume of the final formulation, and preferably is about 0.06% in the
low-dosage formulations and about 0.08% in the high-dosage ones. The bulk sweetener
can effectively be used in larger quantities ranging from about 10% to about 35%,

30  preferably from about 10% to 15% (w/v).

The pharmaceutically acceptable flavours which can mask the bitter tasting ingredients
in the low-dosage formulations are preferably fruit flavours such as cherry, raspberry,
black currant or strawberry flavour. A combination of two flavours may yield very

35  good results. In the high-dosage formulations stronger flavours may be required such
as Caramel Chocolate flavour, Mint Cool flavour, Fantasy flavour and the like
pharmaceutically acceptable strong flavours. Each flavour may be present in the final
composition in a concentration ranging from 0.05% to 1% (w/v). Combinations of said
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SO ag) s3 'ﬁ\engI{ln?llﬁhf’Iigx%(soof the present invention may optionally include an anti-flatulent, such
as simethicone, alpha-D-galactosidase and the like.

The compounds of the invention may also be formulated as depot preparations. Such
long acting formulations may be administered by implantation (for example

10  subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example,
the compounds may be formulated with suitable polymeric or hydrophobic materials
(for example as an emulsion in an acceptable oil) or ion exchange resins, or as sparingly
soluble derivatives, for example as a sparingly soluble salt.

15  The compounds of the invention may be formulated for parenteral administration by
injection, conveniently intravenous, intramuscular or subcutaneous injection, for
example by bolus injection or continuous intravenous infusion. Formulations for
injection may be presented in unit dosage form e.g. in ampoules or in multidose
containers, with an added preservative. The compositions may take such forms as

20  suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain
formulatory agents such as isotonizing, suspending, stabilising and/or dispersing agents.
Alternatively, the active ingredient may be in powder form for constitution with a
suitable vehicle, e.g. sterile pyrogen-free water before use.

25  The compounds of the invention may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g. containing conventional suppository bases such
as cocoa butter or other glycerides.

For intranasal administration the compounds of the invention may be used, for
30  example, as a liquid spray, as a powder or in the form of drops.

In general it is contemplated that a therapeutically effective amount would be from

about 0.001 mg/kg to about 2 mg/kg body weight, preferably from about 0.02 mg/kg to

about 0.5 mg/kg body weight. A method of treatment may also include administering
35 the active ingredient on a regimen of between two or four intakes per day.

Experimental part
In the procedures described hereinafter the following abbreviations were used : "ACN"
stands for acetonitrile; “"THF", which stands for tetrahydrofuran; "DCM" stands for
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dichloromethane; "DIPE" stands for diisopropylether; "EtOAc" stands for ethyl acetate;
"NH40Ac" stands for ammonium acetate; "HOAc" stands for acetic acid; "MIK" stands
for methyl isobutyl ketone.
For some chemicals the chemical formula was used, e.g. NaOH for sodium hydroxide,
5 NapCOs for sodium carbonate, K2CO3 for potassium carbonate, H, for hydrogen gas,
MgSO4 for magnesium sulfate, CuO.CryO3 for copper chromite, N3 for nitrogen gas,
CH,Cl; for dichloromethane, CH30H for methanol, NH3 for ammonia, HCI for
hydrochloric acid, NaH for sodium hydride, CaCO3 for calcium carbonate, CO for

carbon monoxide, and KOH for potassium hydroxide.
10

A. Preparation of the intermediates

Example A.1

a) A solution of 4-pyridinemethanol (1.84 mol) in ACN (1000 ml) was added to a

solution of benzylchloride (2.2 mol) in ACN (1000 ml) and the reaction mixture was
15  refluxed for 3 hours, cooled to room temperature and evaporated. The residue was

suspended in diethylether, filtered and dried, yielding 1-(phenylmethyl)-4-(hydroxy-

methyl)-pyridinyl chloride (411 g, 97%).

b) 1-(Phenylmethyl)-4-(hydroxymethyl)-pyridinyl chloride(0.87 mol) was dissolved in

methanol (2200 ml) and cooled to -20°C. Sodium borohydride (1.75 mol) was added
20  portionwise under a nitrogen atmosphere. The reaction mixture was stirred for 30
minutes and water (200 ml) was added dropwise. The reaction mixture was partially
evaporated, water was added and the reaction mixture was extracted with DCM. The
organic layer was separated, dried, filtered and evaporated. The residue was purified
over silica gel (eluent : DCM), yielding 155 g of 1,2,3,6-tetrahydro-1-(phenylmethyl)-4-
pyridinemethanol.

Example A.2
a) A solution of 1,2,3,6-tetrahydro-1-(phenylmethyl)-4-pyridinemethanol (0.5 mol) in
THF (1000 ml) was cooled to - 30°C and was added dropwise under a nitrogen
30  atmosphere to a solution of borane in THF (1 M, 1000 ml) while the reaction mixture
was kept at a temperature between -20°C and - 30°C. After the addition, the reaction
mixture was stirred for 4 hours, allowed to warm up to room temperature and stirred at
room temperature for 18 hours. The reaction mixture was cooled to - 10°C and water
(25 ml) was added dropwise. Then, simultaneously, NaOH (3M in water, 70 ml) and
35 the hydrogen peroxide (30 % solution in water, 63.3 ml) was added dropwise while the
reaction mixture was kept at a temperature of -10°C. Again NaOH (50 % in water, 140
ml) was added. The reaction mixture was stirred at reflux for 4 hours. The reaction
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10  was evaporated, yielding 12 g of (+)-trans-3-hydroxy-4-piperidinemethanol (interm.
1-a) (used in next reaction step without further purification). The corresponding
cis-isomer is known from J. Org. Chem., 34, pp. 3674-3676 (1969).
¢) A mixture of intermediate (1-a) (0.086 mol) in DCM (250 ml) was stirred at room
temperature. A solution of di-rerz-butyl dicarbonate (BOC-anhydride) (0.086 mol) in

15 DCM (50 ml) was added dropwise and the resulting reaction mixture was stirred at
room temperature. An oil precipitated. Methanol (60 ml) was added and the resulting
reaction solution was stirred for 60 min at room temperature. The solvent was
evaporated. The residue was crystallized from DIPE. The precipitate was filtered off
and dried, yielding 13.7 g (68.8%) of 1,1-dimethylethyl (trans)-3-hydroxy-4-(hydroxy-

20  methyl)-1-piperidinecarboxylate (intermediate 1-b).

d) Intermediate (1-b) (0.087 mol) was dissolved in chloroform (400 m!) and pyridine
(7.51 ml). The solution was cooled to 0°C. 4-Methyl-benzenesulfonyl chloride (0.091
mol) was added portionwise over 20 minutes. The reaction mixture was stirred and
refluxed for 16 hours. More 4-methyl-benzenesulfonyl chloride (1.7 g) and pyridine

25 (1.4 ml) were added and the resulting reaction mixture was stirred and refluxed for 6
hours, then cooled, washed with citric acid (10% w/w in HpO), washed with brine,
dried, filtered and the solvent was evaporated. The residue was purified by flash column
chromatography over silica gel (eluent : DCM). The desired fractions were collected
and the solvent was evaporated, yielding 9 g of (intermediate 1-c) as a colourless oil.

30  Intermediate (1-c) (0.13 mol) was separated into its enantiomers by chiral column
chromatography over a dynamic axial compression column with Chiralcel AD (20 pum,
100 A, code 061347) (room temperature, column diameter: 11 cm; eluent:
hexane/ethanol 80/20; 50 g product in 5 liters of eluent). Two fraction groups were
collected and their solvent was evaporated, yielding 26.2 g of a first eluting fraction

35  fraction (I) and 26 g of a second eluting fraction (I). Fraction (I) was crystallized from
DIPE, filtered off and dried, yielding 12.5 g of (+)-1,1-dimethylethyl (trans)-3-hydroxy-
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fa)p =+13.99° (c = 27.87 mg/5 ml in CH30H)].

Fraction (I) was crystallized from DIPE, filtered off and dried, yielding 15 g of
(-)-1,1-dimethylethyl (trans)-3-hydroxy-4-[[(4-methylphenyl)sulfonylJoxymethyl]-1-
piperidinecarboxylate (intermediate (1-c-II); [a]]2)0= -38.46° (c = 25.35 mg/5 ml in
CH;0H)].

¢) A mixture of intermediate (1-c) (0.023 mol) and benzylamine (0.084 mol) in THF
(100 ml) was stirred for 16 hours at 125°C (autoclave). The reaction mixture was
cooled. The solvent was evaporated. The residue was partitioned between DCM and an
aqueous K2CO3 solution. The organic layer was separated, dried, filtered and the
solvent was evaporated, yielding 15.4 g of 1,1-dimethylethyl (trans)-3-hydroxy-4-
[[(phenylmethyl)amino}methyl]-1-piperidinecarboxylate (intermediate 1-d).

f) A mixture of intermediate (1-d) (max. 0.023 mol crude residue) in methanol (100 ml)
was hydrogenated with palladium-on-carbon (10%, 1 g) as a catalyst. After uptake of
Hp (1 equivalent), the catalyst was filtered off and the filtrate was evaporated. The
residue was solidified in DIPE + ACN, filtered off and dried (vacuum, 40 °C), yielding
4 g (76%) of 1,1-dimethylethyl (trans)-4-(aminomethyl)-3-hydroxy-1-piperidine-
carboxylate (intermediate 1-e, mp. 178°C).

In an analogous way, but starting from cis-3-hydroxy-4-piperidinemethanol (described
in J. Org. Chem., 34, pp. 3674-3676 (1969)), 1,1-dimethylethyl (cis)-4-(aminomethyl)-
3-hydroxy-1-piperidinecarboxylate (interm. 1-f) was prepared.

Example A.3

A solution of 5-chloro-2,3-dihydro-7-benzofurancarboxylic acid (0.14 mol) in
chloroform (500 ml) was cooled to < 10 °C and triethyl amine (0.14 mol) was added.
Then, ethoxycarbonyl chloride (0.14 mol) was added at < 10 °C. The mixture was
stirred for 45 min at < 10 °C, giving mixture (A). Intermediate (1-f) (0.14 mol) was
stirred in chloroform (250 ml), giving mixture (B). Mixture (A) was added to mixture .
(B) at < 10 °C. The reaction mixture was stirred for 30 minutes, washed with

5% NaOH, with water, then dried, filtered and the solvent was evaporated. The residue.
was crystallized from ACN, then cooled to 0°C and the resulting precipitate was filtered
off and dried, yielding 26 g of (+)-1,1-dimethylethyl (cis)-4-[{[(5-chloro-2,3-dihydro-7-
benzofuranyl)carbonyl]amino}methyl}-3-hydroxy-1-piperidinecarboxylate (interm. 2).

Example A4
A mixture of intermediate (2) (0.068 mol) in a mixture of HCl/2-propanol (80 ml) and
2-propanol (800 ml) was stirred and refluxed for 45 minutes, then cooled and the

Hz) 3-
- np. 110C 83 B.5~~ H N~ N-(CHz)i ~ ~ mﬁliCN%lfB&;
s; ("ﬁﬁ%ﬂw‘f 1)H z)z (12 JUN 2003 - WD 00137461 - 4@-RGHe5RRQ4 10064

; np..
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98B. 6HO CO- ( CH2) 4- CHnp.  >I 25C99B. 6HOCO(CHZ)2 CHtraps; .HCO (1:1); np.>210

Tabl e F- ?s%l@iht Rad-eva Tét\&? Thedresidue was Q?étalﬂz@f@o@a E)fxuﬂe@'ipﬁ}bﬁérﬁﬁland

dat aNo. No. 100B. 2CH3
(1:1) 1018148 oG anqsispeApiA i flamd ot dicdieinedes o
. 137&({33%16%&)36&3(5@11%@ B3N+ [0)-hydrxy- B QDA R L m¥h@HTp. 100CCHS

CH?2) 3- - JUN 2 V3L 4 PCTI | aP99/ e
e | ety m%w%v%@*@%]w? % g 0 80
144G 3066, 601D- CO (0H2) 3- OH. H20 (1: 1) 107B 1HO- (OH2) 2- O (OH2) 20H. ( Z) - CAHA04~ .
. | 62CEGRpAGHE OH C2H204 (1 : 1) 109B. 1~~ ~(cH2~~ \ OH. H20 (1:1); np. | 30CN

OH3 110 I?A%mxt g'e 'o_P gtﬁ{ll f&ﬁ%l@&_é; Jih@_gﬂﬁ_'%&ocjx’xoxmﬁt&bonylf -
(177) | 12 BdincimstrylRAIhBR0A Y Apipeidiczabex Pre (.05 7 molhmdAREsiub: ( CHZ) ~OH .

—- 15 hydroxide @.§mol)—m e‘thaaow\ZOO ml) Was Middd Bl refluxed for 30 hours and then
10 cooled. The solvent was evaporated. The residue was dissolved in water and the solvent
was evaporated again. The residue was partitioned between DCM and water. The

organic layer was separated, dried, filtered, and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent : CHyCly/(CH30H/
NH3)93/7). The pure fractions were collected and the solvent was evaporated, yielding

15 9 g of (cis)-7-chloro-2,3-dihydro-N-[(3-methoxy-4-piperidinyl)methyl]-1,4~
benzodioxin-5-carboxamide (interm. 3-i). Part of interm. (3-1) was dissolved in
2-propanol and converted into the ethanedioic acid salt (1:1). The precipitate was
filtered off and dried, yielding 1.2 g of (cis)-7-chloro-2,3-dihydro-N-[(3-methoxy-4-
piperidinyl)methyl}-1,4-benzodioxin-5-carboxamide ethanedioate (1:1) (interm. 3-j,

20  mp. 208 °C).

Example A.6
a) A mixture of ethyl 4-(aminomethyl)-4-hydroxy-1-piperidinecarboxylate (0.125 mol)
and potassium hydroxide (1.25 mol) in 2-propanol (700 ml) was stirred and refluxed
25  for 6 hours. The reaction mixture was cooled and the solvent was evaporated. The
residue was taken up into water, then extracted with DCM with a small amount of
methanol. The mixture was salted out with NaCl. The separated organic layer was
dried, filtered and the solvent evaporated, yielding: 11.2 g of intermediate (4).
b) A mixture of intermediate (4) (0.1 mol), 2-(bromomethyl)-1,3-dioxolane (0.1 mol)
30  and NayCOs3 (0.2 mol) in ACN (1000 ml) stirred and refluxed for 24 hours. The
reaction mixture was cooled. The precipitate was filtered off, washed and the filtrate
was evaporated. The residue was purified over silica gel on a glass filter (eluent:
CH,Cl,/(CH30H/NH3;) 90/10). The pure fractions were collected and the solvent was
evaporated, yielding 8.2 g of 4-(aminomethyl)-1-(1,3-dioxolan-2-ylmethyl)-4-
35  piperidinol (intermediate 5, mp. 137°C).
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Example A.7

a) A mixture of intermediate (1-d) (0.33 mol) in a mixture of HCl in 2-propanol

(500 ml) and 2-propanol (2500 ml) was stirred and refluxed for 30 minutes. The

reaction mixture was cooled, and the solvent was evaporated. The residue was taken up
5  in CHyCly/CH30H(H,O/NHj). The organic layer was separated, dried, filtered and the

solvent was evaporated. The residue was purified by column chromatography over

silica gel (eluent : CH,Cl,/CH3;0H 90/10 and CH,Cly/(CH3;OH/NH3) 90/10). The pure

fractions were collected and the solvent was evaporated, yielding 49 g of intermediate

(trans)-4-[[(phenylmethyl)amino]methyl]-3-piperidinol (intermediate 6).

10 b) A mixture of 2-(2-bromoethyl)-1,3-dioxolane (0.04 mol), intermediate (6) (0.04 mol)
and NayCO3 (10%, 0.08 mol) in MIK (400 ml) was stirred and refluxed for 20 hours
and then cooled. The solvent was evaporated. The residue was taken up in DCM and
water. The organic layer was separated, dried, filtered and the solvent was evaporated.
The residue was purified by column chromatography over silica gel (eluent:

15  CH,Cly/(CH30H/NH3) 96/4). The pure fractions were collected and the solvent was
evaporated. Toluene was added and evaporated again, yielding 6 g of (trans)-1-[2-(1,3-
dioxolan-2-yl)ethyl]-4-[[(phenylmethyl)amino]methyl]-3-piperidinol (intermediate 7).
¢) A mixture of intermediate (7) (0.019 mol) in methanol (150 ml) was hydrogenated
with palladium-on-carbon (10%, 2 g) as a catalyst. After uptake of hydrogen (1

20  equivalent), the catalyst was filtered off and the filtrate was evaporated, yielding 4 g of
(trans)-4-(aminomethyl)-1-[2-(1,3-dioxolan-2-yl)ethyl]-3-piperidinol (intermediate 8).

Example A.8
a) A mixture of methanol (60 ml) and sulfuric acid (5.2 ml) was stirred at room

2" temperature. 5-Chloro-2,3-dihydroxybenzoic acid (0.11 mol) was added. The reaction
mixture was stirred and refluxed for 20 hours, and then poured out onto ice. The
precipitate was filtered off, washed with water, and dried , yielding 18.48 g of methyl
5-chloro-2,3-dihydroxybenzoate (intermediate 9; mp: 102 °C).
b) A mixture of intermediate (9) (0.3 mol), 1,3-dibromopropane (0.42 mol) and K2C03'

30  (0.66 mol) in 2-propanone (500 ml) was stirred and refluxed for 20 hours, then filtered
hot and the filtrate was evaporated. The residue was purified by column
chromatography over silica gel (cluent : DCM). The desired fractions were collected
and the solvent was evaporated. Toluene was added and azeotroped on the rotary
evaporator, yielding 69 g of methyl 8-chloro-3,4-dihydro-2H-1,5-benzodioxepin-6-

35 carboxylate (intermediate 10).
c) A mixture of intermediate (10) (0.25 mol) and potassium hydroxide (1 mol) in water
(650 ml) was stirred and refluxed for 2 hours. The reaction mixture was cooled,
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80C151B. 6 HemMBritarhelovD G ghe mikiorg wasl jtirregifor :%) minutes at a temperature

226C1S2B. 1 -
80. 82C1SBBG§%2“&5&K§ g%%}lﬁoml; ?Hﬁnethﬁgﬂw@@‘a) an'gP4 (ammfmethyl) -3- hydrox 1( o) 3-

OH( 3S- 14 ap®iperidinegarpoxylatg (91 (npl)ll)l tneth)rf)larmne (256 ml) was added ata tempcrature
below 10°C. The reaction mixture was stitred for one hour at room temperature. The
mixture was concentrated to half the initial volume. The concentrate was washed with
water, with HyO/50% NaOH, and again with water. The organic layer was separated,
dried, filtered and the solvent was evaporated, yielding 44 g of

15  1,1-dimethylethyl(3S-trans)-4-[[[(8-chloro-3,4-dihydro-2H-1,5-benzodioxepin-6-
yl)carbonyl]amino}methyl}-3-hydroxy-1-piperidinecarboxylate monohydrate
(intermediate 12) (mp: 88 °C; sticky) [0&]12)0= -0.97° (¢ = 25.71 mg/5 ml in CH30H).
b) A mixture of intermediate (12) (0.095 mol) in a mixture of HCI in 2-propanol (100
ml) and HCI (500 m!) was stirred and refluxed for one hour. The reaction mixture was

20  cooled. The solvent was evaporated. The residue was taken up into DCM and washed
with NH3/H»0. The organic layer was separated, dried, filtered and the solvent was
evaporated. The residue was purified over silica gel on a glass filter (eluent :
CH,Cl,/(CH;OH/NH3;) 90/10). The product fractions were collected and the solvent
was evaporated. A sample (2 g) of this fraction was crystallized from DIPE with a small

25  amount of ACN, filtered off, washed and dried, yielding 1.8 g of (3S-trans)-8-chloro-
3,4-dihydro-N-[(3-hydroxy-4-piperidinyl)methyl]-2H-1,5-benzodioxepin-6-
carboxamide (intermediate 3-t) (mp: 114 °C) [op = ~14.34° (¢ = 24.41 mg/5 mlin
CH;0H).

30 Example A.10
a) Reaction was carried out under a nitrogen atmosphere. Lithium hydride (95%)
(0.036 mol) was suspended in THF (30 ml). A solution of 2-hydroxy-2-methyl-
propanenitrile (0.036 mol) in THF (10 ml) was added dropwise (evolution of hydrogen
gas). The mixture was stirred for 90 minutes at room temperature, A solution of 7-oxa-

35  3-azabicyclo[4.1.0}heptane-3-carboxylic acid, ethyl ester (0.03 mol) in THF (15 ml) for
90 minutes. The reaction mixture was cooled to 15 °C. Diethyl sulfate (0.039 mol) was
added (exothermic temperature rise to 25 °C). The reaction mixture was stirred for one



np. 145C, [oc]D = -9.76 (¢ = 25.10 ng/5 M in 17 JUN 2003
CH30H) 155B. 1CH3- O- CO- (CH2) 3- OH(3S-traps) 156 B. 12 HO CO (CH2) 3-
OH(3S-traps); .HCl.H20; np. 145C, [a]D = -12.64 (¢ = 24.93 ng/5 m in

CH30H) 1578, - 2) 2- OHt r aps158B. 4H2N- ( CH2) 3- OHt r aps 159B. - NH- (C
H2) 3- OHt réb‘gw‘%ﬂ%g( 1:1); np. 70C160B. 1HO- (CH2) 4- OHt r aps; &.%%9’%"%9

113C161B. 4H2N- (CH2) 4- OHt raps; H20 (1: Ly, np.
80- 85C162B. 6HO- CO- (CH2) 4- OHtraps; HO (1:1); np. 190C 163 B. 13
C2H5- O CO- NH- (CH2) 4- OHtraps; C2H204 (1:1); np. 132 - 136C 164 B. 1

CHI - O CO- lfamiia} RonOdagiRraturethyn stirfae) andaeflged(fon 6 heuss; cogled amtbaGiropafD = +9. 56
Co. Ex. - LotiERy s BT RAGY wpd Frafly e Hhepatie Mg thotés ezt 1901
165B. 12HOvaer an-PEM. Gherorganiobysr was oparated, ¢rigds lilterzed and theysolvent wag CH30H)
The B, 10 AP e ey palied o e o s B (AR 1 1)
mp. 134 1@@&%@@@@&@% @4519 10 @(l%@m agfyons Wege coltekicd and he T
148C169B. sdliréht $Q8 ev4pdzated, %éldﬂﬁg 4(31g 39 ethyltrans)-486/@ad-B0&hdxy-taiptididd- C2H204
(1:1) 171B,_2CH3 ( CH2) ~- O, 04 (1°1); np. 15600172B. 1~~CH2~30H. C2H2O4
(1:1); np‘?ar%&%‘%{g Tediate ! )z % .

b) A mixture of intermediate (13) (0.19 mol) in methanol saturated with NHj (500 ml)

was hydrogenated at 14°C with Raney nickel as a catalyst. After uptake of hydrogen

10 (2 equivalents), the catalyst wasfiltered off and the filtrate was evaporated. The residue
was purified by column chromatography over silica gel (eluent :

CH;Cly/(CH3;0H/NHj3) 95/5). The desired fractions were collected and the solvent was
evaporated, yielding 12 g of ethyl (trans)-4-(aminomethyl)-3-ethoxy-1-
piperidinecarboxylate (intermediate 14).

15 c) At atemperature below 10°C, triethylamine (0.01 mol) was added to 7-chloro-2,3-
dihydro-1,4-benzodioxin-5-carboxylic acid (0.01 mol) in chloroform (40 ml). Ethyl
chloroformate 01 mol) was added at a temperature below 10°C and the mixture was
stirred for 30 minutes at a temperature below 10°C. This mixture was added to a
solution of intermediate (14) (0.01 mol) in chloroform (20 ml), at a temperature below

20  10°C. The reaction mixture was stirred for 30 minutes then washed with a 5% HCI
solution, with water, dried, filtered and the solvent was evaporated, yielding 4 g of
(trans)-ethyl 4-[{{(7-chloro-2,3-dihydro-1,4-benzodioxin-5-yl)carbonyl}-aminojmethyl]-
3-ethoxy-1-piperidinecarboxylate (intermediate 15).

d) Intermediate (15) was converted into intermediate (3-p) using the procedure as
2.  described in Example A.S.

In this manner and in a similar manner were prepared :

Table I-1:
OR* R
H— CH;~
R' R?
30 —
Int. No. | Ex. No. -R1-R2- R3 | -OR4 Physical data
3-a A4 -0-(CH3);- Cl -OH cis; JHCI, mp. 230°C
3-b A4 -0-(CHp)3- Cl -OH | trans; .CoHO4, mp. 230°C
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3180B. 6 H20 (1:1); np. 75-77C 181 B 5H ~(CH~z C ~ . ~HC
C2H204(1:2); np. 170N CH -30-

Int. No. | Ex. No. -R1-R2. R3 | -OR4 Physical data
3-c A4 -O-(CH)»-O- Cl -OH trans;
3-d A4 -0-(CH3)»-O- Cl -OH cis
3-e A4 -0-(CHz3)2-O- Cl -OH cis; CoHo04
3-f A4 -O-(CHjy)3-O- Cl -OH trans
3-g A4 -O-(CHj)3-O- Cl -OH | trans, .CoHOy4, mp. 196°C
3-h A4 -0-(CHy)4-O- Cl -OH trans, .HO
3-i AS -O-(CHj)»-O- Cl | -OCHj3 cis
34 | AS -0-(CHj),-O- Cl | -OCHj | cis; .CoHp04, mp. 208°C
3-k A5 -0-(CHj)3-O- Cl [ -OCHj3 cis
3-1 AS -0-(CHj)3-O- Cl | -OCHj | cis; .CoH304, mp. 201°C
3-m A4 -0-(CHj)3-O- Cl | -OCHj3 trans
3n | A4 | -O«CHys-0- | €1 | -ocH, | fens-C2tOs&l)

mp. 252°C

3-0 A4 -O-(CHj3)3-O- Cl |-OCyHs trans; mp. 86°C
3-p A.10 -0-(CHj)2-O- Cl |-OC,Hs trans; mp. 122°C
3-q A.10 -0-CHj»-0O- Cl |-OC,Hs trans; mp. 106°C
3-r A5 -0-CH»,-O- Cl! | -OCHj | trans; .CoH204; mp. 172°C
3-s A4 -0-(CHa)z- Cl -OH trans; .HCI

(3S-trans); mp. 114°C;
3-t A9 -0-(CHy)3-O- Cl -OH [oc]lz)0= -14.34° (c = 24.41

mg/5 ml in CH30H)
(3R-trans); [o5 = +11.50°
3-w A9 -0-(CHj)3-O- Ci -OH (c=24.78 mg/5 mlin
CH;0H)
.CoH»0y4 stands for the ethanedioate salt
Table I-12a:
R3
P
“_OV A
4 ps
OR R RI RZ
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B. Preparation of the final compounds
Example B.1
A mixture of 3-chloropropyl methy! ether (0.014 mol), intermediate (3-c) (0.01 mol)

5 and NazCO1 (0.02 mol) in methyl isobutylketone (100 ml) was stirred and refluxed for
20 hours and then cooled. The solvent was evaporated. The residue was partitioned
between DCM and HO. The organic layer was separated, dried, filtered, and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent : CHpCl2/(CH30H/NH3) 95/5). The pure fractions were collected and

10 the solvent was evaporated. The residue was suspended in DIPE, filtered off and dried,
yielding 0.8 g (21%) of (x)-(trans)-7-chloro-2,3-dihydro-N-[[3-hydroxy-1-(3-methoxy-
propyl)-4-piperidinyljmethyl}-1,4-benzodioxin-5-carboxamide (comp. 67, mp. +
110°C).

15 Example B.2
A mixture of intermediate (3-¢) (0.01 mol) and butyraldehyde (0.014 mol) in methanol
(150 ml) was hydrogenated with platinum on carbon (5%, 1 g) as a catalyst in the
presence of thiophene (4%, 2 ml). After uptake of hydrogen gas (1 equivalent), the
catalyst was filtered off and the filtrate was evaporated. The residue was partitioned

20 between DCM and H7O. The organic layer was separated, dried, filtered, and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent : CHyCly/(CH3OH/NH3) 95/5). The pure fractions were collected and
the solvent was evaporated. The residue was suspended in DIPE, filtered off and dried,
yielding 1.4 g (37%) of (£)-(trans)-N-[(1-butyl-3-hydroxy-4-piperidinyl)methyl}-7-

25  chloro-2,3-dihydro-1,4-benzodioxin-5-carboxamide (comp. 64, mp. 112 °C).

Example B.3
A mixture of intermediate (3-c) (0.04 mol) and acrylonitrile (0.05 mol) in 2-propanol
(80 ml) was stirred and refluxed for 2 hours. The reaction mixture was cooled and the
30  solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent : CHClyp/(CH30H/NH3) 95/5). The residue was suspended in DIPE,
filtered off and dried, yielding 7.1 g of (%)-(trans)-7-chloro-N-[[1-(2-cyanoethyl)-3-
hydroxy-4-piperidinyljmethyl]-2,3-dihydro-1,4-benzodioxin-5-carboxamide (comp.
73).
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5 a stere@d@l@moﬁaiel@ ()llémlmé}\‘v@s Stmedlf@ﬂ*ﬁa Qs 3t léﬁ°¢‘d-tbm eaolechr Fhe tesidsof , or a

phar naceuahg aiskaiv@cpﬁl k gf BCIJPa?l‘?e @ﬂqtﬂ% c?pahfe Mm&%d oftfagAei N
he& bi val ent ralca of formula - O CH2- CH2-
( a 2) ) - tretepvas pugified py co m@@ﬁo Y QV4E §f 9a sqb@lammz CH2-O (a-5),
CHCly/(CH30H/NH3) 95/5). The pure fractions were collected and the solvent was
15  evaporated. The residue was crystallized from ACN, filtered off and dried, yielding
0.6 g (16%) of (x)-(trans)-7-chloro-2,3-dihydro-N-[[3-hydroxy-1-[3-[(3-methyl-2-
pyrazinyl)amino}propyl}-4-piperidinyljmethyl}-1,4-benzodioxin-5-carboxamide (comp.
84, mp. + 185°C).

20 Example B.6
A mixture of compound (70) (0.007 mol) and HCI (8 ml) in THF (80 ml) was stirred
and refluxed for one hour, cooled, poured out into NH3/H0 and this mixture was
extracted with DCM. The organic layer was removed, dried, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (eluent
25  : CHCly/(CH30H/NH3) 95/5). The desired fractions were collected and the solvent
was evaporated. The residue was solidified in DIPE with a drop of ACN, cooled to
0°C, filtered off and dried, yielding 1.7 g (60%) of (+)-(trans)-7-chloro-2,3-dihydro-N-
[[3-hydroxy-1-(4-oxopentyl)-4-piperidinyljmethyl]-1,4-benzodioxin-5-carboxamide
(comp. 65).
30
Example B.7
A mixture of compound (75) (0.012 mol) and 4-hydroxy-2-methylthiopyrimidine
(0.017 mol) in dimethylacetamide (DMA) (6 ml) was stirred for 3 hours at 130°C, then
cooled and partitioned between CH,2Clo/H0. The organic layer was separated, dried,
35 filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,Cly/CH3OH 90/10). The pure fractions
were collected and the solvent was evaporated. The residue was suspended in DIPE,
filtered off and dried. This fraction was stirred in boiling DIPE, filtered off and dried,
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- O CH2- CH2- CH2- CH2- CH2- (a-8), wherein in said bivalent radicals odyi Ny
one or two hydrogen atons on the sanme or a different carbon atom may be
repl aced %@ﬂ_uﬁ;@l kyl or hydroxy, 20 R3 is hydrogen or hal pct/Bdog/mobsydr ogen
or Cl _6alkyl; RS is hydrogen or C~_6alkyl; L is C3_6cycl oal kyl,

oxoCs_6cycl oaI kyl, or C2_6al kenyl, or-3B-is a radical of formula 25 -Al k- R6
(b-1), -Ak-X-R7 (b-2), -Alk-Y-C(=O-R9 (b-3), or -AKk-Y-C(=0) -NRL1R12
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0.009 mol) was added dropwise at 5°C. The mixture was stirred for 30 min at 5°C. A
solutlon of intermediate (5) (0.009 mol) in DCM (20 ml) was added at 5°C. The
reaction mixture was stirred for 1 hour at room temperature. The reaction mixture was
washed with water, with a 5% aqueous NaOH solution and again with water. The
30  separated organic layer was dried, filtered and the solvent evaporated. The residue was
purified by column chromatography over silica gel (eluent : CH,Cl,/(CH3;OH/NH3)
96/4). The desired fractions were collected and the solvent was evaporated. The residue
was crystallized from DIPE + ACN, filtered off, washed and dried, yielding 1.84 g of
compound (102) (mp: 137 °C).

35

Example B.11
Ethylene oxide (gas) was bubbled through a mixture of intermediate (3-f) (0.01 mol) in
methanol (100 ml) for 1 hour. The solvent was evaporated. The residue was purified by
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i ndependently can al so be selected fromthe radicals of forrmula O 12 JNNRIB
(d-1) ONRa (d-2) (d-3) R13 and R14 each independently are hydrogen or
Ct ~al kyF.wod®035620 25 2. A conpound as clained in claimil MEPERWONEe - CR4
radical is situated at the 3-position of the piperidine noiety having the
traps configuration. 3. A conmpound as-#-ained in claim1 wherein the -OR4
radical is situated at the 4-position of the piperidine noiety. 4. A
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phar maceuf W}%dlaséép&afb@@mpﬁ.( (gp- 1R ound according to any of
claim® 1 to 3 for use as a nedicine. 7. A conpound of formula (11)] R4 R3
- O H~CHRahbleB.12(> R5 R1 Rz U a pharnaceutically acceptable acid

R oo Rymisind o cpepGind U SRR AR Tk (a0l B et o B et adbepE e C'
pr epar i NgTRA OGORTTYI(60fg) fwens stitred fdr)22\toarssit noa tampdratue: Fhel sdtventmfasf or nmul a

(rr) is h ri(u-k
reacti onh? ?i’]é&%h gﬁg%mg“ Tﬁ@r onaqﬁ'a{gf“?d &[tﬂn& r es%ﬁga a"} Mt{’ etr’at@Fe base,
10 stirred for 30 minutes in HCI Fl N, 75 ml) (3 x; the Amberlite was ﬁltered off each
time). The solvent was decanted. The residue was crystallized from ACN, filtered off,

washed and dried, yielding 3.25 g of compound (156) (mp. 142 °C).

Example B.13

15  Compound (158) (0.0088 mol), triethylamine (0.01 mol) and chloroform (100 ml) were
stirred at a temperature below 10°C. A solution of ethoxycarbonyl chloride (0.009 mol)
in chloroform (10 ml) was added dropwise at a temperature below 10°C. The reaction
mixture was stirred for one hour at room temperature. The mixture was washed with
water. The organic layer was separated, dried, filtered and the solvent was evaporated.

20  The residue was purified over silica gel on a glass filter (eluent :
CH,Cl,/(CH30H/NH3) 95/5). The product fractions were collected and the solvent was
evaporated. The residue was crystallized from DIPE + ACN and a small amount of

water, filtered off, washed and dried, yielding 2.73 g of compound (159) (mp: sticky at
70 °C).

25  Table F-1 to F-5a list the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables : .CoH2O4 stands for
the ethanedioate salt, .(E)-C4H40, stands for the (E)-2-butenedioate salt, and .(Z)-
C4H40, stands for the .(Z)-2-butenedioate salt.

30  Table F-1

OR* Cl



12 JUN 2003 WD 00/37461 c) an internediate of formula (V) is reacted with
an carboxylic acid derivative of fornmula (VI) or a reactive functil?‘r]ﬁ]!l
derivative thereof: -51 PCT/EP99/| 0064 R4 R3 q L-w + | ~-~cHz N- ks
(B) (Bn- RVB?ODB)M@” appropriate ketone or al dehyde i nt er nedp@t/ep®fiodgar mul a

=0 (1V), said =0 bei ng a conmpound of formula L-H wherein two gem nal,
hydrogen at ons |n t he Cl-12al kanedi yl -3%ei ety are replaced by =O) is reacted
with an internediate of formula (>~; ~~R4 ~ RB L=O+ |-~~CH, H \ / --~ (
Rs R~ (96 il;'gllll)10|bzou-e4L-|\h(:|—|z H+ RS N ~Ra - ~CRZ N-H|~R5

HO
OJ‘

(V) R3 g F R2 (~) Ud an interjm&B%4tle of for Mhysicaldata) whereiln X is
br ono or | NBd b4 carhonylated in th of _an internediate of

formula (M B.p react @1{5-((3%53; soI ventOHn t he Pr eS@#)Ghp. qi)oqc sui tabl ¢

cat al yst [randi—a—tgrtiary—amne,—and—ata tenperature Tanygr gy _between— oom

t enper at ure pB t{he reﬂHB(CHa)aperature QH tlhe r edtans.onp-nititl08%C R3 CD

catal ys W (vln el n |nt£§ aSove reaCJQz ?_‘E nmes the
radi cal s ﬁl Jlﬁzl ﬁﬁQY&ﬁ 3RS ar Hodsi To ¢ slan
appropri pt4 | avi ng gr@H@o(@H2)3- 12 JUN @HOJ WO 00! §7dH inpPCT7°EF99/ 10064 - 52
e) or, cpnpopud: are cpnyertied 1Tnto_eacnh otfer o owjn
a?’t-knov\ r q%{érrr’mt EH;U({:&:( 20 s d] i rans; ; L m?a
(1) is cpner®el |i nt o aHEW@HB$eut i call |I@Hadcept abl e acudnsaddi tion sallt, or
converse[y, Rn adid addijo_on salt of Ja congound of formula (1] 1S converted

into a fyee pask |form S\wikHaT kal i ; jan@H iff desired, pamparing
st el’eOChﬁﬂi\,tu ibuntliHmﬂ% ther-eof-

8 { B.1 o0 0 OH trans; .Hy0 (1:1) ; mp. 88-92°C
(CHp)y—
9 | B.1 't OH trans; mp. >70°C; .H0 (1:1)
CN—C—(CHZ»—
10 | B.1 NC-(CHp)3- OH trans; mp. 172°C
11 { B2 CeHs-CHp- OH cis; mp. 110°C
12 | B.2 Ce¢Hs-CHp- OH trans; mp. 149°C
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B.1

4F-CgHq-O-(CHp)3-

OH

trans; .HpO (1:1) ; mp. 118°C
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B.1

4F-CgHy4-O-(CHy)3-

OH

cis; .Co2HyO4 (1:1)
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B.1

0

CH;CH,~N” “N—

&,

OH

cis; LCoHy04 (1:2) ; mp. 130°C
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0
PN

CH3 CHZ- N— (CH2)3-

O

OH

trans; JHpO (1:1) ; mp. 110°C
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EI

OH

trans; mp. 152°C
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OH

trans
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N (CH3),

OH

trans; .Hp0 (1:1)
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Co. | Ex. -L OR#4 Physical data
No. [ No.
O
166 | B.1 Cgeu OH CaH04 (1:1); mp. 186°C
167 | B.1 NC-(CHp)3- OH | .CoH04 (1:1); mp. 134-138°C
168 B.1 CH3-0-(CHj)3- OH C2H704 (1:1) ; mp. 148°C
169| B.1 | CH3-SO,<(CH2)3- | OH H,0 (1:1); mp. 76-80°C
o)
170| B.1 (—cmr- | om .CaH04 (1:1)
171| B.2 CH;3-(CHp)3- OH .CaH,04 (1:1); mp. 156°C
O
172 B | () CELE— | oy .CoHy04 (1:1); mp. 148°C

1731 B.1 @\Jj:(cm)z— OH | -C2H204 (1:1) .H20 (1:1); mp. 154°C
x>

ST N7 “CH,

0]
~(CHgz;
174 B.1 @iﬁrﬁ‘ﬁm OH mp. 148°C
=N
175| B.1 NC-CHa- OH ;
176 | B4 HyN-(CHa)s- OH -
"OH
N
77V BT | L OH mp. 196°C
N—(CHy)~

o)
78| B1 | (7% | om mp. 82°C
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. ' -L OR4 Physical data
No. | No.
Or—\O
179| B.1 OH -
(CHy)3—
180| B.6 CH3CO(CHy)s3- OH H0 (1:1); mp. 75-77°C
N N—(CHo—
181] B.S [ /I OH CaH704(1:2); mp. 170°C
N~ CH,
Table F-5
OR* Cl
i
I—N CH -ITI—C
H
J
5
Co.| Ex. L OR4 Physical data
No. | No.
182} B.2 CH3(CHj)3- OH trans; .H,O(1:1); mp. 90°C
183 B.1 CH30-(CHj)3- OH trans; mp. + 68°C
184| B.6 CH3-CO-(CHj)3- OH | trans; .CoH704(1:1); mp. 169°C
O
185 B1 | () C%— | OH | trans;.HO(1:1); mp. 80°C
1861 B.1 (_0_7—'(01'12)2‘ OH trans; mp. + 108°C
T\
1871 B.1 OXO OH trans; mp. 83-84°C
CH3 (CH2)3—'
188| B.1 NC-(CHj)3- OH | trans; .CoH704(1:1); mp. £120°C
189| B.2 CeHs-CHa- OH trans
190| B.1 |HO-(CH)20(CHz)2- | OH trans; mp. 128°C
191 B.1 (_07_(:}{5_ OH trans; .H>O(1:1); mp. 90°C
0
192 | B.10 HO-(CHy)3- OH trans
193] B.1 | CH3-O-CO-(CHy)3- | OH trans
1941 B.6 HO-CO-(CHjy)3- OH trans; .HCI (1:1); mp. 90°C
195] B.1 | CH3-O-CO-(CHjy);- | OH trans; .H>O (1:1); mp. >60°C
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1. A compound of formula (I)

/‘TR4 f .

= CHy N~ @,

a stereochemically isomeric form thereof, an N-oxide form thereof,
or a pharmaceutically acceptable acid or base addition salt thereof, wherein
-R1-R2- is a bivalent radical of formula

10 -O-CH,-O- (a-1),
-0O-CH;,-CHj- (a-2),
-0-CH;-CH,-0O- (a-3),
-0-CH,-CH,-CHj>- (a-4),
-0-CH,-CH,-CH;-0O- (a-9),
15 -0-CH;,-CH,-CH3-CH2- (a-6),
-O-CHj-CH»-CH3-CH»-O- (a-7),

-0-CH,-CH,-CH,-CH»-CHp-  (2-8),
wherein in said bivalent radicals optionally one or two hydrogen atoms on the same
or a different carbon atom may be replaced by Cj.galkyl or hydroxy,
20 R3 is hydrogen or halo;
R4 is hydrogen or Cy.ealkyl;
R5 is hydrogen or Cj.galkyl;
L is Cy_gcycloalkyl, oxoCs.geycloalkyl, or Cy galkenyl,
or L is a radical of formula

25 -Alk-R6 (b-1),
-Alk-X-R7 (b-2),
-Alk-Y-C(=0)-R? (b-3), or

-Alk-Y-C(=0)-NR!1R 12 (b-4),
wherein each Alk is C).jpalkanediyl; and
30 R6 is hydrogen, cyano, amino, Cy.galkylsulfonylamino, C3.¢cycloalkyl,
oxoCs.gcycloalkyl, aryl or Het!;
R7 is hydrogen, Cj.galkyl, hydroxyCj.galkyl, C3.¢cycloalkyl, aryl or Het2;
X is O, S, SO; or NR$; said R8 being hydrogen or Cj.galkyl;
R? is hydrogen, C).galkyl, C3.¢cycloalkyl, Cj.galkyloxy, hydroxy or aryl;
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32Z7ZZ[ [ [ pXr- 103 QM chli; NR10, O, S, O-(CHy),, S-(CH),-, or -NR10-(CHy).,
wherein n is an integer from 1 to 6, and R10 being hydrogen or Cy_galkyl;
R1l and R12 each independently are hydrogen, Cj_galkyl, C3.6cycloalkyl, or R1!
and R12 combined with the nitrogen atom bearing R!! and R12 may form a
5 pyrrolidinyl or piperidinyl ring both being optionally substituted with
C1-6alkyl, amino or mono or di(Cj.galkyl)amino, or said R!! and R12
combined with the nitrogen bearing R1! and R12 may form a piperazinyl or
4-morpholinyl radical both being optionally substituted with C;.galkyl; and
each aryl represents unsubstituted phenyl or phenyl substituted with 1, 2 or 3
10 substituents each independently selected from halo, hydroxy, Ci.galkyl,
Cj-salkyloxy, amino-sulfonyl, Cj.galkylcarbonyl, nitro, trifluoromethyl, amino
or aminocarbonyl; and
Het! and Het? each independently are selected from furan; furan substituted with
Ci-6alkyl or halo; tetrahydrofuran; tetrahydrofuran substituted with Cj.galkyl;
15 dioxolane; dioxolane substituted with Cj.galkyl; dioxane; dioxane substituted
with Cj_galkyl; tetrahydropyran; tetrahydropyran substituted with Cj_galkyl;
pyrrolidinyl; pyrrolidinyl substituted with one or two substituents each
independently selected from halo, hydroxy, cyano, or C,_galkyl; pyridinyl;
pyridinyl substituted with one or two substituents each independently selected
20 from halo, hydroxy, cyano, C_galkyl; pyrimidinyl; pyrimidinyl substituted
with one or two substituents each independently selected from halo, hydroxy,
cyano, Cy_galkyl, C,.galkyloxy, amino and mono and di(C,_galkyl)amino;
pyridazinyl; pyridazinyl substituted with one or two substituents each
independently selected from hydroxy, C|_galkyloxy, C;_galkyl or halo;
pyrazinyl; pyrazinyl substituted with one ore two substituents each
independently selected from halo, hydroxy, cyano, C;_galkyl, C;_galkyloxy,
amino, mono- and di(C,_galkyl)amino and C;_galkyloxycarbonyl;

Het! can also be a radical of formula

0 0 0
R”—N)kN )J\ R”—N)KN—

G \_J \—/ _k

(c-1) (c-2) (c-3) (c-4)

30



310% %& ()- 310% 9%&' ()- 310% %& ()- 310% %&' ()- 3[ [[[[[[[sW.1010% %& () -
310% %& ()- 310% %&' ()- 310% %& ()- 310% %&' () - 12 JUN 2003
[['[$[%)[-].[xX@1010% %&' ()- 310% %& ()- 310% %&' ()- 310% %& () -

3. [ 2[ 8[ vl dlaqed pX<. 1010% %&' () - 310% %& ()- 310% %&' () - PELBYSVEI0ES -
310% %&' ()- 3G K[L[P[U V[ Z[ [sW.1010% %& ()- 310% %&' ()- 310% %& () -
310% %& ()- 310% %&' ()- 3_ [ [d[i[j[nF¥Ft[xX@ 1010% %& ()- 310% %&' () -
310% 9%&' ()- 310% %& ()- 3t[x[z[{[[[[[pX<. 1010% 9%&' ()- 310% %& () -

310% % () - 310%0%84 (2 SbAYAerdentiFbd AL bd YTorcbHIN BBt alioals DEOY & () -
310% %! ()~ 310% % () -

Cfi QJI -

(d-1) (d-2) (d-3)
R13 and R4 each independently are hydrogen or Cj_4alkyl.

2. A compound as claimed in claim 1 wherein the -OR#4 radical is situated at the

3-position of the piperidine moiety having the trans configuration.
10

3. A compound as claimed in claim 1 wherein the -OR4 radical is situated at the
4-position of the piperidine moiety.

4. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and
15 a therapeutically active amount of a compound according to any of claims 1 to 3.

5. A process for preparing a pharmaceutical composition according to claim 4 wherein
a therapeutically active amount of a compound according to any of claims 1 to 3 is
intimately mixed with a pharmaceutically acceptable carrier.
20
6. A compound according to any of claims 1 to 3 for use as a medicine.

7. A compound of formula (IIT)

TR“ R3
/S ?
H— CHz-'N—' (m) B
fl{s
R 1 R2
~

a pharmaceutically acceptable acid addition salt thereof or a stereochemically
isomeric form thereof, wherein R1, R2, R3, R4 and RS are as defined in claim 1.

25

30 8. A process for preparing a compound of formula (I) wherein
a) an intermediate of formula (II) is N-alkylated with an intermediate of formula

() in a reaction-inert solvent and, optionally in the presence of a suitable base,
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15 wherein in the above reaction schemes the radicals L, R1, R2, R3, R4 and RS are

as defined in claim 1 and W is an appropriate leaving group;

b) or, compounds of formula (IIT} are converted into each other following art-
known transformation reactions; or if desired; a compound of formula (IIT) is
20 converted into an acid addition salt, or conversely, an acid addition salt of a
compound of formula (IIT) is converted into a free base form with alkali; and, if
desired, preparing stereochemically isomeric forms thereof.

10. A compound of formula (XXXIV) wherein L and R4 are as defined in claim 1.
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