WD 99/ 02156

PCT/ EP98/ 04190 GASTROKI NETI C BI CYCLI C BENZAM DES OF 3- OR
4- SUBSTI TUTED 4 EAM NC]VETHYL) - Pl PERI DI NE DERI VATES 5 8?049; esent
i nventi on' O Y¥ ned with novel conpounds of formula (1) hBGTEE”

superi or gastrokl netic properties. The inuention further relates to methods

conpr i &1 @A §§§g§ @@%‘% BECYRRYE aehdRRSacr dbr P A SO 10em 4 DAVRAOMEIYL o
sai d corrpou D EROVATESI of Medicinal Cheni stry, 1993, 36, pp 4121-4123
di scl oses 4-am no-N-[ (1-

but yl - 4- pi peri di nyl ) net hyl ] - 5- chl or o- 2- net hoxy- benzani de as a potent:and
sel ective SHT[err]-receptor antagonist. WO 93/ 05038, published
on March 18, 1993 (Sm thKline Beecham PLC) discloses a 15 number of:

subst i t 5t edTHe presentiinivemgibmis mkeﬁedmdm@ebubmpmndsbf l'mnmlwl(mhamng

041 1017 pHRED ﬁé%ﬁq"‘%‘éépﬁﬁ%é’?‘?@"@?ﬁﬂl et RAeY bl oot for preffin

O
nunber of ssiehnovel campounds.iphrrmacen |compa§¢m§ @@P’éqm&%d@n&ﬁr boxani de’

derivativescgf ouﬁaa\ak%nweﬁge]asra%&nbme of Biid@eRipouhds. act i vity. The
above prior art docunents all disclose substituted 4- plperldlnylnethyl

ant agorttst | Jouta of Msdicioal Chereisrpol 00 S6imid big-4HA Ainelesss AR aV-LCLr ugh.

to have pot eﬁtyu-al-pxpeﬁcﬁnﬁ;memm]tsaaﬂaﬁ-zimeﬁadxmnzﬁufmde‘asra potéitRhd seledtive abl e

bowel syndrgﬁ, In particul ag t he di arrhoea aspects of irritable
bowel syndr 4 e npounds bl ock the ability of 5HT (Whl ch -

stands for 5- hydroxy tryptamne, i.e. serotonin) to stinulate gut" rmtlllty
(see WD%ISBpummlyulﬁ;MamiekB 19298 ()SmithKhilihBepctmseBLC) disclosesa. -
gast r opgyoki walan) | e presence
of a hy?ox&-ﬁh{or& an a?%“%oﬁ‘ rﬁ(;%mylm ]eg“%@?] raI p| perlméllr‘l’g Ting.

WO 93/ 16072 J-¢aibexannides -refgptoawemls&ms am no- N-[ (1-butyl - 4-
pi peri di nyl) nmet hyl ] - 6- chI or o- 3, 4- di hydr o- 2H- 1- benzopyran 8- car boxanide . -
havi ng WO/ R T7h, pRARRLDEn My 101904 [SimiBRKiié Blechifh PLC) disclble @ 0ani ¢

(Phar maci a SOROR 91 s%gmamﬁnﬂﬁehé%égg@éefmﬁ epbogamile deivaives

4- am no20- ( habiiigSHT4-receptor antagonistic activity. '
4- pi peri di nyl) net hyl - 5-chl oro- 2, 3-di hydro- 7- benzofurancar boxam de haV| ng 5

HTLerrl e 4368 PHSF arf dSnsdnt aif Gisbibhe shbstituted: 4-piperidinylmethyl - 4

carboxamides and the analogues thereof having SHT4-receptor antagonistic acti;/ity'.”. L
Compounds showing SHT4 antagonism are taught to have potential interest in the .

25  treatment of, for example, irritable bowel syndrome, in particular the diarrhoea aspects . E
of irritable bowel syndrome, i.e. these compounds block the ability of SHT (wluch
stands for 5-hydroxy-tryptamine, i.e. serotonin) to stimulate gut motility (see =~
'W0O-93/05038, page 8, lines 12 to 17). The present gastroprokinetic compouhds differ
in structure mainly by the presence of a hydroxy- or an alkyloxy group on the central

30 piperidine ring.

WO 93/16072, published on August 19, 1993 discloses 5-amino-N-[(1-butyl-4-
piperidinyl)methy!]-6-chloro-3,4-dihydro-2H-1-benzopyran-8-carboxamide having

S HT4 receptor antagonistic activity.
35

Bioorganic & Medicinal Chem. Lett., 1996, 6, pp. 263-266, and WO-96/33186
(Pharmacia S.P.A.), published on October 24, 1996, disclose 4-amino-N-(1-butyl-
4-piperidinyl)methyl-5-chloro-2,3-dihydro-7-benzofurancarboxamide having 5 HT4
receptbx_' agonistic activity.
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The conpounds of the present invention differ fromthe previous prior art
docunent s due to the presence of &-hydroxy or a C[err]al kyl oxygroup on
the 3 position of the central pi peridine ring. 5 EP- 0, 299, 566,

publ i shed on 18 January 1989, discloses N (3-hydroxy-4-piperidin-

yl ) benzanj des havin stroi ntestinal tility stinulatin tivit

£p) 0 305, B8 Comapmed ol B presept Feenon b fiamt the FretOu ROt AT HosRmE: - ky!
10 3- hy du®toythé prasprdel dflwwd}d)qmﬂﬂ@ﬂkﬁaxyg?gugaﬁme:ﬁ position ofdheeentirali t v-
stimul at | @&endme . gctivity. EP- 0, 389, 037, published on 26 Sept enber
1990, oses - hydr oxy- 4- pi peridi nyI ) (di hydr obenzofuran,

di hyd o 2H benzopyran or di hydrobenzodi oxin)- 15 carboxani de derivatives
havi ng gaEPr®290,566,publishedon| ll&I)anBaryrleBQI disgjoses N-(3-hydroxy-4-piperidin- 1 ‘at t er

three pri b@ﬂianﬂ@% m&sﬁgﬁ,& miiﬁa vatives. wherein t he
am de function 1s L‘ﬁg |rec¥y|sy t éplpgklg?cﬁ@wrlng, whil et he
conmpounds of the pr esent |nvent|on al I have an am de functi-on- wherein

a net hyl eﬁ&-@ﬁ@%%lspuphdmdrm Waf%l%edlsclmescﬁubmw-ﬂﬂhwen and the

pi perigli N8 gydashky-4-piperidifyibenzaffidéita trofifebtinml Motk stifRiatingand -
WO- 97/ 110543’ ubyl [ ghpeeél on 27 March E‘{ls997 di scl ose a nunber ggf benz6i c

acid corrpé&‘i‘n\‘.} *as 5-HT[err] agonists useful-for treating gastric
notility disorders. 25 The conpounds of the present invention differ

fromthe |BE-03890M’ ﬁﬁbhﬁlﬁed&ﬂ2619€p!€iﬁﬁétsl990 discléses N-g3-hj@roryaisence of a -

hydr oxy or a Up..en, t S

O Ao ORA A S P o BBy R by

i nveni$ on carboxaxmdeateawanm hagingt gastrointeatindl ymbtiigy stimnkatiag actiwty. uct ural 1.y -
different over said prior art 30 docunent s. The probl em t hl S

[ ti t

gastrof nt a1 thech BrBPbotBoclinesly B LIS, CABBAY éar?*f*ﬂ‘%aﬁh e
superi or @adde function is btmpd diregglyawith emlpemheep apgoHwhil %the@ommpmnme houl d
be orall yp%&fehmve&ﬁmauhave aﬁ%n&é’fdﬂch&ﬁu%re‘ixhh&d%ﬂ&i@?bhﬁx $predeneied by the

novel ounds fer structurally fromthe ,
o1 o 2801 befiosahe prBaingy ifredsn She BinsAde 0xy o a0 oo
[err]alkyloxygroup on the 3- or 4-position of the central plperldlne rlng,
or by the EP-0,774,460publsheddn 21 MeiyMO9TNandIWDLH7He 054 PublibteedCsty TEMaydh Or oup
and the pi %97 déscrl.'oseanu%:ber of benzoic acid compounds as 5-HT, agonists useful for

treating gastric motility disorders.
25

The compounds of the present invention differ from the latter two prior art doéﬁﬁlents
due to the presence of a hydroxy or a Cj.galkyloxygroup on the 3- or 4-position of the
central piperidine ring. Furthermore, those compounds of the present invention

wherein R2 is other than hydrogen are also structurally different over said prior art |
30 documents.

The problem this invention sets out to solve is to provide compounds having
gastrointestinal motility stimulating properties, particularly having superior gastric

emptying activity. Preferably said compounds should be orally active.
35

The solution to this problem is provided by the novel compounds of formula (I) that
differ structurally from the prior art, inter alia, by the presence of a hydroxy or a
C)-salkyloxygroup on the 3- or 4-position of the central piperidine ring, or by the
presence of a methylene group between the carbamoyl group and the piperidine ring.
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- 3- wOWeRisgsent invention concerns a conpound of for mdBERIS)4190
[err] a stereochemcally isomeric formthereof, an N-oxide form
t hereof or a pharmaceutically acceptable acid or base addition salt

t her eof , . wherein R err] andBR[err] t aken together forma

bi val ent radical of formula 10 -OCHerr]-0O

(a-1), -OCHerr]-CHerr]- . (a-2),

-O-CH errqy %{fe@éﬂﬂm@nmn concers’a Sdm ound of formula (T)

-OCHerr]- err]- err]- f

-OCHerr]- CH[err] CH[err] O 4 (a- 5) ,15 o
-O-CHerr]-CHerr]-CHerr] - err]- (é-% N vvherern in sald brvalent
radi cal s one or two hydrog?J aX ons yii b stm&ut ed '
Clerr]al kyl, Rl er rk CHedh Egmerr] is hydrogen or
Cerr]al kyl; 20 Rerr] is ydrogerR or C.erxjal kyl; Eis o ¥

C err]cycloal kyl, Cerr]cycl oal kanone, or C[ r] al kenyI _ Sooor L i's
a radial of fornula : Al k*R6 ' U h-1),

E Q' g) X- R @fstereochemically isomeric fofii-tBereof? bn N-oxxde form thereofbka Y- C( =0) - R[:.'-e_r r]

or errdRerr] (b-4),.
wher ei n eab?rnmcﬁ“‘r@“t[ae?m%%(?%?“ on)sa{\"?l[\ %err] is hydrogen
hydr oxy, wl'mmn Cerr]al kyI suI fonyl am no, (err]eycloal kyl; . -
Clerr]cyclka ydr ogen, C[err]alk I
hydrox d err '%2 cyc aW%ntraﬁcELﬁfg@ s O Sy

s ert® or NR[err]- OR[ err] bei ng@¥lHr ogen or Jerr]al kyI B
Rlerr] is hydr ogen.o- cligl kyl, Cergdgycloalkyl, Cferr]al kyI OXY.. OF.::

hydr oxy; g:g rel] or a di regii bond; said RLO being hydrogen or
d err]al kyl ; 2' ‘d R err] &23bh ndependent |y are hydrogen, :
Clerr]alkyl, Cer r-p;mgeﬁl{g-ﬂHg-or R[ e(a-#),and 35 - Rierr] conbi ned Wit h

the nitrogen atom Qee.hzr@HRjéﬁz b_and I& 35 r] my forma pyrr oI I.di nyI =
15 -O-CH,-CH,-CH,-CHz-  (a-6), . : T '_
wherein in said bivalent radicals one or two hydrogen atoms may be subsututed thh
Ci.salkyl,
R3 is hydrogen or halo;
R4 is hydrogen or Cj_galkyl;
20 RS is hydrogen or Cj.galkyl;
L is C3.gcycloalkyl, Cs.gcycloalkanone, or C2.5"alkenyl; '
or L is a radical of formula

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

-Alk-Y-C(=0)-NR11R12 (b-4), -
wherein each Alk is Cj.jalkanediyl; and
RS is hydrogen, hydroxy, cyano, Ci.¢alkylsulfonylamino, C3_gcycloalkyl,
Cs.gcycloalkanone, or Hetl;
30 R7 ishydrogen, Cj.galkyl, hydroxyCj.galkyl, C3-5cycloalkyl or Het2;
X is 0,8, SO, or NRS; said R8 being hydrogen or Cj.galkyl;
RY is hydrogen, Cj.galkyl, Ca.gcycloalkyl, Cy.galkyloxy or hydroxy;
Y is NR10 or a direct bond; said R10 being hydrogen or Cj.galkyl;
R!1 and R12 each independently are hydrogen, Cj.galkyl, C3.gcycloalkyl, or R11 and
35 R!2 combined with the nitrogen atom bearing R!! and R12 may form a pyrrolidinyl
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or piperi dWRP¥8218% both being optional |y substituted with Cﬁ%‘]’é{oﬁyglo
am no or nono or di(([erralkyl)amno, or said R err] and R err]
conbined with the nitrogen bearing R erygl and Rlerr] may forma
pi perazi nyl or 4-norpholinyl radical both being optionally

L, A R g S CE B

g[[ er r} a: ty: oor ditCpgalky)aning,corahidrRH; arﬂR‘é‘taoﬂth;rmdaﬁnilﬁn mmlhcannglR}Mkt Ih
err]a a a
di oxane; Zl d|%§<alr{11e2 sugk&fi@%mﬂ‘ypbplﬂﬁﬁ&p@%th&%wﬁéro;?]yrany.

t et r ahydr opyr%lbsgt!b%iw{thf-‘ectaﬂm.md:[ errlalkyl; =~ pyrrolidinyl; -

gglr(rag![ ggl pnbtr;%gmtn dr(l)1 l anoﬁésél e?ﬁﬁifuwﬁ r o I REP?SP;I Iy 10
substitute '&Pﬁ‘ﬂim‘h‘ﬂg QYYSF“ §l§?§§’thy‘& gﬂ%‘é @é?ﬂ“&: lé‘géﬂé@-“‘yré sel e%:/t ed
fr gmt hf" ;) dioxdlaneya dmxahne substituted>vithIC jodaligyl, a dipxane; didivxane mbsmlmdi n?/l t*--a
substitute | sel ecte
from hal o, g’ﬁ@ccﬁbﬁ Mg&i %%W&WTuqs%y 0X ﬁ?&%sgﬁg u '
mono and dpywplidinyh pmb;xémymbsmymddmh ond or twrsnmm ea;hbsdqpmdeadyw t h
one orq! V"Ofélécted ﬁ %&f%o, Bldﬁgglﬂﬁ gﬁi’dﬁﬂ %ﬁﬁylfs%%ﬂhi‘ﬁéﬂ

(err] aI kyl oxy, ny a2| nyl sul st | tuted
with one oPBePW%ﬂ% ey W@Q@F@ﬁmé‘}m P‘Ié(ﬁyé’(%f rom hal 0,
hydr oxy, c flﬁ‘ilkyﬁﬂrfthdidyw yrisidin &ﬁiﬁﬁﬁhﬁﬁﬂﬂntﬂﬁh@@n twambsutaads each -

di (C[err]aliri% ca;al%l%?&lmdk%g%#y{ék can al. .o be. a

erry al
radi cal W&ﬂy B8 ot b
each i ndepomiorandydi(Cyngalikyd)anino; spyhdazmyil pyridaziry} substituted with oné ortvm a 25

0 15 sub tuer{tﬁﬁ(clm independently selecteRlonfiflr&ily §aRlkyidgcesARPE 4y are .

hydr ogen or err _
halo; pyrazinyl; pyrazmyl substituted with one ore two substituents each mdependently

selected from halo, hydroxy, cyano, C,_galkyl, C;_galkyloxy, amino, mono-and - - -
dl(Cl_ﬁalkyl)axmno and C,_galkyloxycarboayl; LR

20  Het! can also be a radical of formula

' o 0 0 N _"o - \
RB——N)LN'— Rw'—‘N)__kN‘—' RB"'N*N— _ : - N—
@ \_/ \—/ A

(c-1) c2) - (c3) (c-4)

Hetl and Het2 each independently can also be selected from the radicals of formula

0. X, OO

(d-1) d-2) (d-3)

25

R13 and R14 each independently are hydrogen or Cj_4alkyl.



- 5- As used in the foregoing definitions halo is generic to fluoro,

chl oro, brono and i odo; Cerr]al kyl defines straight a
chai n sat uW%@2¥¢dr ocar bon radi cal s havi ng from1l to }%2#%@9%‘30”8
such as, for exanple, nethyl, ethyl, propyl, butyl, 1-nethyl- et hyl,

2- met hyI propyl and the like; Cerr] aI kyk-is neant to include Clerr]al kyl
and the 5 hi gher honol ogues thereof having 5 or 6 carbon atons, such as,
for -exanpl e

t h the ik
CFer ] yo AR HEd it e thisaeing defipttios heffiis gperic s lagmoncploro, b f°{“°e’é‘§‘c'?6?)ent yl
and cycl ol@p4alkyl Gefines|stdaiphtynd lbtaﬁchvd&haiﬂangmdaydrd@mmhwcdhhaﬂng h i
t ur at r ch as
ot hony! - o IR AR o5, ©PUple gL efhnf (iBpP Budl 1eay .*’yl
defi nes bleﬂwle?ﬂneﬂwwpgﬂandrthq e; Cgmﬂmlmmtq mﬁ}'éﬂﬂﬁauﬂkﬂ anddhe 513 -
contai §i ng, d%l{e‘? Kbﬁxoi&u&?tlﬁfbro? ﬁﬁ‘wﬂg 85t @é%bx?a”tomg Osruch as, for EXANPIE. 2-methyl- -
1,2-eth - t diyl, % &
B Sy bentbere B s ALaY doEdneric o Sy ommoRBylobuyL, |
é 10- ﬂega“@dlqﬁbntyl and cyc]gohéiylﬂﬂ%ﬂlkﬁl%d Idysﬁnes]snaazgm@ﬂemd fﬂtd/bha@md the™ s
ranched i Sone €o an i s_define mal
wey as O R et arbopsaticals ha g gk p 6 carben aras; S8R an Pl °9°
si tuat ed giropdmyl, zbuten(yl mmsyltqrbnxuiyl'tthelzaﬂlmcﬂm definesibivalent straight orfhe t er m
t h '
poss B0 ficel éngih MyBFcfobf ifcal Sortafithy HEorG 11 o dirlbag udl ds 1o
Unl ess 20 exapipitervi-ethanadiyli bAwaoranediytyiledbrtanediyl 1exeontenadilesi gnat i on of -
conpounds Fls-llﬁkﬁﬁadi)hel 7-heptanéalyqt wseodaéneabh pmhm dymau e@ebamusal 1y’

oot ey b1 g, B o) bl e Jranche e B oy eabedt

ster eogenusdeﬁmdamamlo@a\rsawayms €;.1sadkdmediyhf i gur ati on; subst i tuent.syon -

F

bi val g8t cyclic ' (partially) sat urat ed radi cal s may have either’ the
cis- or tr 4 n .can |
have an E 'gir;'es stIeardg%ic% ?bgf; o] é‘g?%ﬁ&t) gﬂﬁépereﬁglg r‘n cally
I soneric forns of the conpounds of forrrul a (l) are obviously -

i nt ended  t Bhitermristcerpetiomicaliy isotriveic Somp asmstd]herembem definesallthe ~ Th é -
phar maceut &3{?‘1&/ 1s8ﬁ€ﬁ@?ﬁﬂs%vlﬁ8ﬁ dme%ﬂg;&ﬁﬁﬁse@ﬂﬂhhhﬁm éﬁssmﬁﬁl&}”ed

her ei nabov re neant to erapeut| c y active non- tox1c
acid 2% bammnweéaqrﬂndmt thq ehemicaldesignapen @‘cﬁﬁmmés denotesthel a (1)

are abl e t mikiafeof allpssIbR sletechetclly)isomeric formeosam ﬁﬁ&tﬁreaebﬁhaaﬁsgin on.- .
salts can veni ent | be obtangxb%s % orm wth
such appr oéﬂ“fqﬁf CEN V?}B?risé’? !fs‘“g’f%ﬁ‘g §t§’°t‘fr8'r %Wpﬂaémql‘?fm gani ¢
aci ds sterepgertic amth)sdnayﬁaive theaR+ oisS-configurimjatr; (snbdtmmmsmbmnbd:yohm c

a0t 0, Sut§ tiekally) shidafed cicals IR HBRE e el o6 biiCodiffgiaioll of 0nIC

aC|ds such propanol c rox aceti ¢,
| acti &3 pyCemp@unwpmpessm doublechands ém;laverm Ber Z—st@e@@wnns;rxatsex but ane-

di ﬁl c ac: ]ghoulﬂ@ bhd: Stéresdtehficallfibdrfierid Riing of the conigoufids FfobaGRY dreni C,
et hanesu Ogvmﬁsly intended to be embraced within the scope of this invention.

The phaxmacehtically acceptable acid and base addition salts as mentioned hereinabove

30  are meant to comprise the therapeutically active non-toxic acid and base addition salt
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,

35  phosphoric and the like acids; or organic acids such as, for example, acetic, propanoic,
hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e. butane-
dioic acid), maleic, fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic,



- 6- benzenesul foni c, p-toluenesul fonic, cyclamc, salj '
p- am nosal WOWPH%56 anpi ¢ and the 1ike acids. C%h@éﬁ%wmsai d
~salt forns can be converted by treatment with an appropriate base into 5

the free base form The conpoundg of fornmula (I) containing an
acidic proton may al so be converted into t heir non- toxic metal or

am ne addition s for eat ne ropr. at anl C, = and

i norgani c b&&%"é?s% 'é’pﬁ“&f‘é L‘rag‘&? ﬁg‘gﬁtﬁ%“é‘g &W@d the 10
amoni um thé like adile al kali and earth aI kal i ne net al salts e.g. the
l'ithium sodium pot assi um magnesi um cal cium salts and the I | ke,

Py ar abam (O sl T i deBavers oy WRERL fis llefibliey Bl f‘é

ar gi ni he, thqﬁmbas;rfdnnhe like. 15 . The-term addition salt &s used
her ei nabove al so conpri ses the sol vates which the conpounds::; Qf

are Tor (e'x%h@t%ff‘i%“hd?‘?f {5 8] arifie bl ol ulPBaRogefly il v oo
conpounds mrngnmna metal o aRing as!dlt@msslt formsihydtreatment Wit APRIopriate pIERRICch 20
forms alttm&hoﬂgaﬁtc%sl Qlﬂpl‘dbda%dé@kﬁdfokﬂshﬁﬂ a&w&é:&mpté%@re |.nt ended

to be,jncl uded . of. the esent entio For. "
st adDo Ainiy saits, b Alkali and payth Alkine mtal £, 81 e S, fiwm Wi n
hydr oxy t tpntkssi\m fmgmsmm balcithesaltaand the likp) dalts edth argamiobases, e.g. the -The

glt'?i(l o fq&’q& nhnners %@ 1?fh8'o comgjgels)saléstgﬂggg%npgﬁlr‘tps ?gﬁﬂrmﬂla

(1) where|as.tm@xample,argmxs@Mrmand.th«ab@n atons are oxidized to the.

N-oxide. Particularly those N-oxides are . . envi saged wherein, ‘the

pi peri;gi “e}‘ﬁe %ﬁﬂ%&doﬁ shit ﬁéé finnabove @%&gﬂ&b@ tﬂé sdl%t@é whichte conpounds
consists o ose corrpoun orrru p; one or m)re of the
fol | owi ng $¥8pqunds welastheg‘)lts syoform. Sy FPY%%t her

forma radm&braa‘arﬂpwﬁydrateé aicbholafeaaac)the(lﬂceB) (a 4) (a-5) or
(a-6), wherein optionally one or two hydrogen atons are substituted. wth
C[err]alky$ qu chl oro.or .brono; rtlcu ar’ chl or o;
) 2L o g sovinmigs ot A siayha e oo e et Lo o'
or 4-20si t formsaith@Gigh not explicitly indicatkdrie the abgyve formula are inehdédtoite xmlddcﬂgen
- 7- within the scope of the present invention. For instance, when an aromatic heterocyclic .

ring is substituted with hydroxy the keto-form may be the mainly populated tautomei‘:

- The N-oxide forms of the compounds of formula (D), which may be prepared in art- :
25  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
envisaged wherein the piperidine-nitrogen is N-oxidized. '

A group of interesting compounds consists of those compounds of formula (I) wherein
30  one or more of the following restrictions apply :

a) R! and R2 taken together form a radical of formula (a-1), (a-2), (a-3), (a-4), (a-S) or

(a-6), wherein optionally one or two hydrogen atoms are substituted with C1.4a1kyl;l

b) R3is ﬂuord, chloro or bromo; in particular chloro;

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

d) RS is hydrogen.



More interesting conmpounds are those conpounds of fornula (1) wherein
Rlerr] and R err] . taken together forma radical of fornmula (a- {?P
(a-4), whewevsozmpsi onally one or two hydr ogen at ons ar PCIEFIBDS

with nethyl. 5 Further nore interesting conpounds are those interesti ng
compounds of formula (1) wherein R4 is hydrogen or nethyl. '
Particul ar conpounds are those nore intéresting conpounds wherein the
-ORferr] radical is situated at the 3-position of the central

pi peri di nMonsiintegesting compourdstare thosd compouridsf fomiuda | (@iwherein R andR%:r r |

radi cal i gailen thiéihdr' ot aﬂﬁ&b&l‘&f%hﬂm&%-% 'di‘r(a-t4§? cﬁgﬁn one or twoPn L he

central piperidlne noi et her_ particul ar are those nore
i nteresti M%MW&?@W@N@mW r radical is situatéd at the
4-position of the central piperidine noiety. 15 - Very parti cular

conpougds Mef Hﬁ?@uﬁ&mg%‘m RALAr8 &oseﬁntmsun%céﬁﬁbﬁﬂdiwﬂfeﬁhﬁdw :
Cerr]al k radlgl of fornmula (b-1), wherein each R?IS

e

Clerr] al kéﬂi‘ﬁﬂﬁ{“ lﬁmdﬁg@f’f ydr ogen, hydroxy, cyano, “am:uo,
Cerr]al kyl sul fonyl am no, C[err]cycloal kyl or Het[err], wherein Hetferr] 20
i s t et r ahyrhitéulirsompbivadohrtkosedhoredheratiag beﬁpruﬂ:&ckvhuréxhtﬁé@k‘}fddhﬂ

Substi § uerlt SOER b 3ﬁ°§%ﬁf§#§i§ﬁnﬁ%§§§ fih® oty halE R Bl ° .,

radi cab ofcohfigmhan,(m the - Gylical is(in the) travscpositionif eelation o tﬁpmqﬂ})denq/l or

a radi cal mﬁg e|n Ak is (err]al kanediyl, X is*@# and’
Rlerr] is errf ?ﬁﬁ&dﬁem ydroxyC[ err]al kyl ; or 25 a radi Cai of

formul a (b 2), wherein ALk is C[err]al kanediyl, R[err] is Het[err],
Het2 is  Other pyfigulapgompounssiare those mln@m#m“ﬂéﬁ‘dhmﬂsmm

wher ei n Rl@8{chl isSithated Q0@B 40position oftﬁléédt}ﬂ‘ kidire'moiety. @ radi cak of
formuljg (b-3) wherein Y is a direct bond, Rlerr] is (Jerr]alky

hydroxy or Cherr]al kyl. oxy; or 30 a radl cal_ of forrrul a (b-4) vvherel n
Yis a di r¥WW“&W‘Hﬂ“§?§F°M°RP€WP}m‘&?‘E ek 199 Kyl o
and R[ err]cg_gc;tumcylu-m dah@nylll bf ogen atom bearing R err] and R: er

D o RS A Bl R

2- met hy| - 1hBirdky xyanm amieg, ) saligisdionylagmingi Gheeycloatkyy be Het!3wherein Het1

pyri dagi n

Y a%?/) o S?tgﬂlyﬁ?ﬁf{x%y gfo%léﬁg'ﬂ?igﬁolgﬂe Ihstith 7@“&5 C,leahist @&iﬂ}dropyran

- 8- Ryidaziyyd substigyed, with one or more substltuents selected from hydroxy, halo and

trans- 4- anCﬁl%alNyL 6iabaumdm3fdsmdﬂ@(¢c1)4(@5pef icynyheremirl i} C5atkyRioe=2; 3- dI hy
dro-7- ; rRROA OF FIANTE oY WhelSh Alk is Cy_galkanediyl, X is O, and R is Cl.ﬁalkyl or

hydroxyC1 galkyl; or : g
25  aradical of formula (b-2), wherein Alk is C1-5a1kaned1yl Riis Het2 wherem Het2 is:
pyrazinyl substituted with Cy.galkyl, and X is NR8 wherein R8 is hydrogen or
Ci.-6alkyl; or
a radical of formula (b-3) wherein Y is a direct bond and R9 is Cj_galkyl, hydroxy or
Ci.galkyloxy; or
30 aradical of formula (b-4) wherein Y is a direct bond, and R11 and R12 are Cj.galkyl, or
R!1 and R12 combined with the nitrogen atom bearing R11 and R12 form pyrrolidinyl.

Preferred compounds are those compounds wherein L is butyl; propy! substituted with
methoxy, methylcarbonyl or 2-methyl-1,3-dioxolane; ethyl substituted with 4-methyl-2-

35 pyridazinone or tetrahydropyranyl; or methyl substituted with tetrahydrofuranyl or . .-
tetrahydropyranyl. :



trans- 4- am no- 5-chl oro- 2, 3-di hydr o- N-[ [ 3- hydr oxy- 1- ( 3- net hox ro%uléél-

pi peri di nyWOon03a6] - 7- benzof ur ancar boxani de,

trans- 4- am no- 5-chl oro- 2, 3-di hydr o- N-[ 3- hydr oxy- 1-[ (t et rahydr o- 2-furanyl ) ne
thyl]-4- pi peri di nyI ] - 7- benzof ur angar boxam de,

trans- 4- am no- 5-chl oro- 2, 3-di hydro- N-[ [ 3- hydr oxy- 1- (4- oxopentyl ) 4-

pi peridinyl ] nmeth H']F 7- benzofurancar boxam de, 10

trans-4-a ﬁﬁtHﬁ 6?5”2 3-di hydr o- N-[3 hydr oxy- 1- [(tetrahydro 2- pyranyl ) me
thyl ] 4- uans-@mﬁrd-ﬁq(wb\}ty%mdmﬁw- erdingRmetit]-S-chloro-2,3-dihydro-7-
trans-4-a no-gﬁch - - di hydro- N- ([ 3- et hoxy- 1- ( 3- met hoxypropyl )-4-
pi peri di nipf cf“%? bf ur ancar boxam de,

trans- 4- amm-%amiﬂoei-ohl@nBZﬂrdlhjﬁro-M{@fmﬁbe@-antIIQWQPHMr 0-2-fur anyl ym

teJ; Qﬁls] §1 ar]ﬁge c@hﬁﬁx&@%ﬂw %ﬁﬁ ﬁ%%d Jblﬁ? h%?ggzg_g;;%:ngghok pr opyf].“_ 4- ,'

pi peri di nyransed-Amino-3-c BWX

t_rans_-g_ ari]) mm&mﬁmiéhibbﬁixﬁrd&[[?» met hoxy- 1- (4- oxopentyl.) -4-- -
e oo AU BN o cnt 05 4.1

dro- 2H p:peﬁdmyﬂmﬂwl]a]}bﬂmﬂnmxdnndand the stereoisoneric forns; the
phar egugthégs L fmino-5.cfoi65 /2GRN ts o359 Riliah) & 2ffchiyeibnd f9-

trans- (- ) - ipesdinpll-benzefusanzarhonamides o- N- [ [ 3- hydr oxy- 1- ( 3- net hoxypropyl)4-
pi peri di nyﬁ&ﬂ%ﬂu-&cmmm drB-N m&%woapqa(mmﬁﬁ pI\BOX| do form -

phar maceut | caI I ta aC| addi t| on salt or

t her eof . d‘ﬁ‘ﬁ@"%ﬁpﬁﬁ%&é’ F“"taﬁ@ i nventi on can generall'y be,

pr epar ed bgraMakuﬂmﬁmgara-a 3- dxhydrOI-N{[B-nethoayel ﬁfeﬂhby&n#%f&dﬂyﬂ))ne&jlﬂan

i nter i 4. - appropriate leaving
group%c%?ﬁawgﬁ ﬁf‘f u"azi?f%g&&%&a)%#doro chloro, brono, i odo 30 or
in some i ntargdami Qp-263-dibydroshi{ I ohydrexy-1BomethoxypgopyD4-

é h?ReS:JI ﬁhﬁ&{]methyl}q zllmﬂém?ﬁ?lﬂeﬁiﬁﬁiaﬂ&fboﬁduﬁhuf’r omet hangsul f opyl oxg
an e li act.iv a eaction can.be perforne
in a reactT"'Bﬁﬁs REPRO- Sfﬂhggﬂ %G@H&ﬁ%ﬁ [{%F“‘M&'@{‘“@m EB‘lget onitrile, and
opt i onal | ypiperitingljmettndt-bendofarancirbanamidigase such as, for exanpl e, '
sodi u ar
5ol A B SR NER B SR ek B or £
carri ed ouf-henzepyramB<aronamideasnyl thg stereoisomesist fpgas, @M&wr e and
t ge refl UXaé&E%!@édxﬂ 8r Bise Ta@(ﬁn&ﬁ’ 8t %E‘N%k‘i‘ﬂ@s thereof; and
e trans-(-)-4-amino-5-chloro-2, 3-d1hydro—g\F f[g-hydroxy- 1-(3-methoxypropyl)-4- =

piperidinylJmethyl}-2,2-dimethyl-7-benzofurancarboxamide, a pharmacentically ~  ©
25  acceptable acid addition salt or an N-oxide form thereof. e

The compounds of the present invention can generally be prepared by N-alkylating an
intermediate of formula (III) with an intermediate of formula (II), wherein W is an
appropriate leaving group such as, for example, halo, e.g. fluoro, chloro, bromo, iodo,

30 orin some instances W may also be a sulfonyloxy group, e.g. methanesulfonyloxy, :
benzenesulfonyloxy, trifluoromethanésulfonyloxy and the like reactive leaving groups.
The reaction can be performed in a reaction-inert solvent such as, for example, -
acetonitrile, and optionally in the presence of a suitable base such as, for example,' |
sodium carbonate, potassium carbonate or tricthylamine. Stirring may enhance the rate

35  of the reaction. The reaction may conveniently be carried out at a temperature ranging
between room temperature and the reflux temperature of the reaction mixture.



Al ternatively, conpounds of forrmula (I) can also be prepared by reductively
N- al kyl at iv@ 99/21sgt er nedi ate of fornula (111) wth an inter PERERIS04390
formula L'=0(1V), 5 wherein L'=Orepresents a derivative of forrmula L-H

wherein two gem nal hydrogen . atons_are replaced by oxygen, follow ng
art-known reductive N-al kyl ation procetflires. '
[err] 10 Said reductive N-al kylation can be perfornmed in a.

reacti on-inert solvent such

} for xRhpl e, di chl or omet hane,
et hanol, toluene or a m xt

t her eof 0a +in t he presence- of a

reduci ng agent sLeW as, H-eM ex £-N—E Hje, -e—~g—9edi n

bor ohydri de, sodi um C oborolilydri gr triacetoxy borohydride. It
may al so be conve(g'rent to use hydrgagen RAS a reducing agent in

conmbi nation with sui tabl e cat al such as, for exanple, 15

pal | adi um on-charcoal or plati numon-charcoal. In case hydrogen is used as

rﬁduci ng Alternativgly) compounis of frnmiv @htapslsaibe Fmpa&dbgrdhm&delgtl ng:. agenéI to

the reacti | dae.

1 or dor - PoRTlabhelaR idtediate of tolfpld @ FiA TR iterrBlAid O AL LEBHIDY o

f unct i Dnawhgrein 3&=0 mepressniseederiaative efiformula Lechhmlmmqmueal hydrogen  ray

al so be a‘il’cﬁﬂ& %Wﬁcé&bf(ﬁ@%&p félli’cW/ﬁl vﬁ?feﬁ &Neﬁ-%l g;réé%ﬂufe@a“ ion
hi oI I ne-su

m xture, e.g., e or qui e the rate of
t he reactlon t he tenpepat ure may gvat ed |n a range bet ween room
tenperature and the refl ux [Fl t enpega pOf the reaction m xture and

optionally the pressure o e hydro em oF be raised. 25 The
conpounds of forkT& (1) B
formul a (V) with an ca oxyIrcRaC|d

ealgl‘# ng-an 1nter #Bdi ate of
denivative of formula (VI) or a
reactive functiongv) derivatigm t hereof, R'such as for exanpl e carbonyl
I m dazol e deri vat Ives. Said am de- bond formati on may be performed by

IR AL SRV R T L DECRO " T AL
-10- example, dichlorpmethane, ethanol, toluene or a mixture thereof, and in the presence of -
a reducing agent such as, for example, a borohydnde, e.g. sodium borohydnde, sodium
cyanoborohydride or triacetoxy borohydnde It may also be convenient to use hydrogen
as a reducing agent in combination with a suitable catalyst such as, for example,
15  palladium-on-charcoal or platmum—on—charcoal In case hydrogen is used as reducmg
agent, it may be advantageous to add a dehydrating agent to the reaction mixture such . -
as, for example, aluminium ferz-butoxide. In order to prevent the undesired further . -
hydrogenation of certain functional groups in the reactants and the reaction products, it
may also be advantageous to add an appropriate catalyst-poison to the reaction mixture, -
20  e.g., thiophene or quinoline-sulphur. To enhance the rate of the reaction, the
temperature may be elevated in a range between room temperature and the reflux -
temperature of the reaction mixture and optionally the pressure of the hydrogen gas may
be raised.

he el
re

25  The compounds of formula (I) may be prepared by reacting an intermediate of formula
(V) with an carboxylic acid derivative of formula (VI) or a reactive functional
derivative thereof, such as for example carbonyl imidazole derivatives. Said amide-
bond formation may be performed by stirring the reactants in an appropriate solvent,

optionally in the presence of a base, such as sodium imidazolide.
30



Further, conpounds of formula (1) can be prepared by carbop f an
i nt er mredWg8/02156  of fornmula (VII), wherein Xis brono or %TA@Q"W”@

~ presence of an internmediate of 5 formula (V).

[err] Sai d carbonyl ati on rpaction can be carried out in a
reaction-inert solvent such as, e.g. 10 acetonitrile or tetrahydrofuran, in
the presence of a sujtable catalyst and,a sHitabIe base such as a
tertiary am ne e. gORtriethyIanine, and "at g tenperature rangi ng between
room tenperaf'r and the reflux te

gperat ure of the reaction m xture.
HOOGIne, pat¥adi uTTT pher§) phosphi ne)

Sui tabl e cat al k5¥ aeCH_‘fdr i n
conpl exes. Car bon TDNOXi deR| S adm nr's ed at at nospheric pressure or
at an.increased pr@gsure. Anal ogous 15cypcarponylation reactions are

described in Chapter 8 of "Palladiumreagents in organic synt heses",

Academ ¢_Press Ltd., Benchtop Edition 1990, by Richard F. Heck; -and the"
r ef er endiiisther.componndsefformula (I) camhe proparadby carhenyl ﬂww@mm@w@awn own

fromt h%ﬁbﬂﬁﬂa@ﬂ? | Whein"3e ichr8fiocor'ibdd) irf th c6 of & mémuhwa are

sol ug 1 adi um(tri phenyl phosph| ne) conpl exes.

Unexpect B‘W deemto have found that these reactions can al so be
performed on - metal catal ysts which are insoluble or i mobilized on a
solid carrier. Suita@Re catal ysts R' ark® for exanpl e

pal | adi um on- car bony|-Raney ni ckel or Cpfe r] O. Thesegeg nsol ubl e cat al yst S
or catal ysts on a-Kol i 0~CHANE-HI ¢ NKE A € NHpens+re—shan (Dhe net al
conpl exes and are 2 ften rihACh easi er handl e wiretlysynt hesis i s done on

an industrial scale. | n ot her g@ﬁ)dsk-”we have found a novel and
i nventive way to pre(HAre amdes in th foll ow ng way:
-11- [err] : In the above

fornul assid caﬁiehylaﬁah réddors bdiste ¢anied owrdf 2irbactionrinert poles suclhas, &.83n i nt.eger
{1 O]t Qe ctonifilE ofteRahfdrGlarSn AprBlchiP 57 SlitaBfHBN: bnd W siifabid Bt & ™
such as a tertiary amine e.g. tnethylamme, andata temperature rangmg between room '
temperature and the reflux temperature of the reaction mixture. Smtable catalysts are,
for instance, palladmm(mPhenylphospmne) complexes. Carbon monoxlde is
- administered at atmospheric pressure or at an increased pressure. Analogous ; )
15 carbonylation reactions are described in Chapter 8 of "Palladium reagents in orgamc
syntheses", Academic Press Ltd., Benchtop Edmon 1990 by Rlchatd F Heck; and the
references cited therein.

Said amide formation reaction is known from the above mentioned reference with
20  metal catalysts which are soluble such as palladium(triphenylphosphine) complexes. -
Unexpectedly, we deem to have found that these reactions can also be performed on
metal catalysts which are insoluble or immobilized on a solid carrier. Suitable catalysts
are for example palladium-on-carbon, Raney nickel or CuzO. These insoluble catalysts
or catalysts on a solid phase are much less expensive than the metal complexes and are
25  often much easier to handle when synthesis is done on an industrial scale.

In other words, we have found a novel and inventive way to prepare amides in the
following way :



5 suitably refers to chloro, brono, iodo. Preferred halides are brono and
I odo. The' preferred catalyst is palladi umon-carbon

pressure oW@RYO25&  carbon nonoxi de, may vary accordi ng to R%E%%a’gproat es
and 10 reactants and a person skilled in the art will certainly be able to

find a suitable range after littl g.straightforward experinentation.
The preferred pressure of CO i.e. carbon nonoxi de, is 50 kg/cnferr]
(about 4.9 x 106 Pa). It may suitably range bet veep aboutg} n _
kg/crferr] (about 1x 10[e {Rdlp and eim{ 100 ka/ an 10 x 106 Pa) .
15 The reaction t balig may rarrg'e—f'r'Om - ure to the reflux
t enper ature of t he ction m xtuce. _ ThIS reaction is ...
preferably performed in a solvent, whirelrnegn be |n the anmine RR'NH’

itself, or in acetonitrile or in. tetrahydrofuran Pr ef er ably sa| d

nter ost i ni Sapny iorlied ?@‘%@%MB@W?P%& %?iai’heﬁﬁmrﬁé‘?%? £ i ng

materi al s msmmn'nmﬂmmwmmm@mmmmmmme o
comer g al ElYita%Y%hlf cﬂﬁrmnl&? ulﬁHer?%Wn P %hﬂ%rbﬁo%ﬂ‘i@d& i onal

reaction ures general art. For exanple, a number
of internedi ates of formul a (VI) may be prepared according to
art - known e pietrescatalysids pallagim-on-carbonn EP- 0, 389, 037. 30 However ;

sone internedi ates of fornula (VI) are novel and, hence, the invention also

provi des ngyg H)résgﬁt%rm 3leCéar ﬁén ﬁ@ﬁ&gh@ r{uy oaryfgs{:&mﬂg?& ﬂ{ershb_étfat%/ggnﬁoxy’

Rlerr] is net oXy, an

i nt er ki ar%@@ﬁMmm@wml}edanéh il Seralagy be able todinda syita ble gangeanpl e -
A 3. 35 gftext' lithle straigﬁtfaﬁ@hrabepafmémﬁml The ﬂeféudaqs%éserwf@@rféd chrboﬁeactl ng
an internedi ate. erel re ents o
ppr opr | at EOBRe s %PJ%?IB% Gt £R x A0 Ry 1k Sollably il BERGEi a8l 1

-12- kg/canplabout xeldd Rammybmﬁb%yglcmz(abmﬂﬂy:IIQjMp or a S
phot orem)vabl e group, with an acid of fornmula (M), or an appropri ate

i daz D dapnARRy bt s Bl i B efranre p MR il
i nt er medi aﬁhﬁfqa?%onmii?al of PG by art-known nethods. 5
[err]

This reaction is preferably perfonned ina solvent whxch can be in the a.mme R‘R“NH |
itself, or in acetomtnle orin tetrahydrofuran '

20 X
Preferably said R'R"NH amine is a primary amine.

Suitably a base is also present. An interesting suitable base is for instance tnethylamme

25  The starting materials and some of the intermediates are known compounds and are ** -
commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, a number of intermediates of
formula (VI) may be prepared according to art-known methodologies described

in EP-0,389,037.

30 _
However, some intermediates of formula (VI) are novel and, hence, the invention also
provides novel intermediates of formula (VI) wherein R1 is methoxy, R2 is methyl or
methoxy and R3 is chloro. Said novel intermediates of formula (VI) are prepared as
described in Example A.3. '

35

An intermediate of formula (IIf) may be prepared by reacting an intermediate of
formula (VIII), wherein PG represents an appropriate protective group, such as for



An internediate of forrmula (V) may be prepared by reacting an i-nternedi ate
of fornul awgg 902@9 with an internediate of fornmula (I11). Pertkresind190

i nternedi ate ( ormula (X) may be 10 prepared by deprotectioh of an
internediate of formula (VII1I). [err] In sone
cases, it nay be appropriate to prot ectldhe anine functionali ty bearing the-
R[err] 15 radical in the above described reacti on sequence. Prot ecti ng

gr oups forextampwa tert-butoiytfdi?’édtn?midbet&ﬂ SoBp F hp Katemxtmv h f .
groups may ved a e.ti ur e ur er
synt hesi s acxé]otnfonn}xh[ P%?E%"‘)B‘F“me’gg’('\?ﬁ pal geriv %B’F ‘?f? i at es of
formul a (\fbt e))ampielcerhonfﬁimdazple derRativesaamd sitbsequentdeprategtionofelie thagnot be

renoved b ﬂﬁﬁ'ﬂ?etd g t oxycar bonyI can be

pr epargd accor ding'to Sc,gi%w&l%@mknowﬁtﬁé&m@é’ .

Scheme™1 ferr] L o2 ' o

- 13- I n scherre TR an I nt ernedi ate Qf° Ia (XI -a) 1.S converted to
v@ \Werr] is a |eaving group _

an internedi ate of /7| forrrula(XII)
such as hal o or B@mNony /ol N—H s QT Niber mettirare @A)
treated with an inte diateR¥f formula (X wherein PG[err] is'a

protecting group whi ¢¥Man be renoved by {8BIro@nation such as, e.g."5
benzyl. Renopval of the protecting group Perr] frominternediate (XIV)

ield ' | Vill-a). . Il nt. di
Vormut a (VAR IS ERERA: 3 Foruita OV B pirea B spcting pp e Poie & il
wher ei n RAX)s withtamjintermediatoof forapda Gl). Saidiintermiediate cpfrfosmﬂe K) ﬁmy be R
Schemgg2 prepared by deprotection of an intermedfitd 1>f formula (VII). - SRR o

OR* | . OR*
/ WA S
PG—N CH,-N—H ——— H—N cHN-F —Le v =
(van _ . e

In some cases, it may be appropnate to protect the amine functxonalxty bearmg the R5
15  radical in the above described reaction sequence Protectmg groups, for amine . '

functionalities are art-known. These protecting groups may then be removed at the

appropriate time during the further synthesis. . L '

Intermediates of formula (VIII-a), being intermediates of formula (VIID) wherein PGlis
20 a protecting group which cannot be removed by hydrogenatxon such ase.g.a
tert-butoxycarbonyl, can be prepared according to scheme 1.

Scheme 1

on“ OR* :
/‘I , PG*—NR’H
PG— CH,OH ——» PG-N CHW! — ——
(XIID
(Xi-a) (XII)
OR‘ OR*
l__ R 2 | - /-l N ]
PG cn;npe-—-»pc N CHZNH
(Vlil-a)



OCH3 In scheme 2, an internediate of fornula (Xl-a), wherein Rda
i s hydr og&¥Q 99/82156nvert ed to an intermedi ate of for nuPGI{ERP§Q4S0
wherein Werr] is a suitable |eaving group such as 15 e.g. a tosylate
group. Subsequently, the secundary hydngxy of internediate (XII1-1), ie.

the -OR[err] noiety, |s converted to a methoxy using suitable nethyl ation
condi tions such . 0. freatpent w.th sodiumhydride in

t et r ahydriofsshame dgan &HEH“! of formula (Xl)iiseonverted to apintarmedige off
i nt er medi fr@ula(RIT), wuefaixewhidlaaémﬁg/gﬂohpau&ﬁ ahdlo b swifungloxyl ng art- -

axy! N
novel consumaudty. fbiniRin (oap is epaieh ity By ReSmedlag 6 soPmuRIm) ", ' | O
Rl err] arwhesimPGAdsp profecting \group which¢an be memegvbddnchydvogenatiorosueh ias,esg.

o oupd pOER. F{‘Sﬁ“ﬂmmﬁﬁ"@car At UM RS e

trihal orre thyl, 25 triphenyl'nethyl or- aryl et hyl ,
wherein aryl is phenyl optionally substituted with up to

subst i t uegj 6ot 8 (Lo WAt ifferialifis SPIHERYGTIN rrpouhds" of
formul a . I4X cQ frﬂlys t he )?nter lates ogte? Oﬁnﬁ( (X) and
(XI'V) . wherein R* is methy prepared as ibed in scheme 2 14
[err]10 Interrredl ates of formula (Xl-a) vvhereln Pderr] - is a

protecting group which cannot be Schemm2ed by hydrogenation such™as.e.g.
a tert-butoxycarbonyl, c be converted to 5 greernedi ates of fornula
(XI-b), wherein PG[err]/_Th a protectl ng group 'ch can be renoved by
PENQH » —USLNGa l?agve degrotection - .
%S

hydrogenation suchp@s.,

protection reactlon se e. bonve rse |nt of formul a (Xl -b) .
can al so be converpad.)to I nt er medi at es of(xﬁqyrrul a (Xl-a).
[err] R -
OCH;3
2 1 /—|
e CH;-W? —— PG—N CH NH2
: (vm-a-l) e

In scheme 2, an intermediate of formula (XI-A), wherein R4 is hydrogen, is convertoa L
to an intermediate of formula (XIl-l), wherein W2 is a suitable leaving group sich as.

15 e.g. atosylate group. Subsequently, the secundary hydroxy of intermediate (X1-1), ie.
the -OR42 moiety, is converted to a methoxy using suitable methylation conditions such '
as e.g. treatment with sodium hydride in tetrahydrofuran and addition of methyliodide.
Conversion of intermediate (XX) to intermediate (VIII-a-1) can be done using art-

known reaction procedures.
20

In an aspect of the present invention, novel compounds of formula (IX) are provided
wherein R15 and R!16 are each independently selected from hydrogen or a protective
group PG, and R# and RS are as defined above. Suitable protecting groups PG are, e.g.
C1.4alkyléarbonyl, Cj-4alkyloxycarbonyl, trihalomethylcarbonyl, diphenylmethyl,

25  triphenylmethyl or arylmethyl, wherein aryl is phenyl optionally substituted with up to
two substituents selected from Cj.4alkyloxy or halo. Said novel compounds of formula
(IX) comprise the intermediates of formula (VIIT), (X) and X1v). '



10 An internediate of formula (XI-b), wherein the -ORferr] noiety is
| ocated on the 3-position of the piperidine noiety, R4 is a hydrogen
and Perr] is a benzyl group, having the trans configuration, is
known fromwde9mdise Chem 16, pp. 156-159 (1973). Said 15 ar tFGI/EPS{041p0
describes an internediate of fornmula (Xl X), wherein the -ORlerr] noiety is
| ocated on the 3-position of the piperiglne noiety and Rlerr] is a
hydr-ogen, havi ng the trans confi' ation. | nt er mredi at es of
formula (XI-1-a) are defined as |nterned|ates of formula (Xl-a) 20 .
wherein the -OR[err] noiety is |oc Red on the 3- position of the plperldlne

noi ety. [err] “Those
internmediates of formula (Xl Rls-a& eHp-N=Efr Jaxys C err]al kyl. and _havi ng
the cis 25 configuration can be epar ecf{sby hydrogenating an internedi ate
of formula (XVI) followng art-known nethods. The internediaté (XVl),
wherein Perr] and PHerr] _are defi ned above, can bhe prepared-by

reacting @m@%@%ﬂffﬂ“ﬁ‘% . YéherF’&rPrFﬁ B WW& group Whlc}%aﬁﬂ@sq?hom um -
reagent OE'exﬁeﬁem-tl etﬂahbﬁéddﬁs@ﬁ, thétlt-b&dit%&béve%l{ éﬂiﬂb%wbﬁ%rﬁéﬂ tctal n- :
appropti a | ar ou eaction.
o Do on intrmesiates f sl Gors) wherein B is A rofheite ol i daes, O 1. a)
havi ng t heemowed:hmhycgugmhom such as, e.g. benzyl, using an appropriate deprotecuon -

-15-
e er medi Bretesgiontsaction &higncs. Conversely, pRNSKa N RlmBRTREL) Bih Albbe | -

f ound. Salcqnvmtopntemchmﬁfmﬂammm an internediate of formula 5
(XI'-1-b) having the cis-configuration or froman internmediate of fornula

(XVI1) having okhe cis-configuratpgh. In said interme¢grates of fornula
(XI-1-b) and (XVI{I;:] Plerr] is as rl efi ned-above, R[e/.t| I s hydr ogen,
Clerr]al kyl pgay 60 QU SYER 3 chigionpXampler— A
tert - but oxycarbon the like. -

10 (Xl-a) &x) XI-b)

An intermediate of formula (XI-b) whereln the -0R4 moiety is located on the
3-position of the piperidine moiety, R4 is a hydrogen and PGZ is a benzy! group, having
the trans configuration, is known from J. Med. Chem., 16, pp. 156-159 (1973). Said
15  article also describes an intermediate of formula (XIX), wherein the -0R4 mmety IS .
| located on the 3-pos1t10n of the pnpendme moxety and R"' isa hydrogen. havmg the :'
trans configuration. o

Intermediates of formula (XI-1-a) are defined as intermediates of formula (XI-a) -~
20  wherein the -OR4 moiety is located on the 3-position of the piperidine moiety. -

OR*

PG'— C>-CH2-0H . (X-l-a)

Those intermediates of formula (XI-1-a) wherein R4 is C;_galkyl and having the cis
25 configuration can be prepared by hydrogenating an intermediate of formula (XVI)
following art-known methods. The intermediate (XVI), wherein PG! and PG2 are as -
defined above, can be prepared by reacting a protected piperidone of formula (XV) w1th
a phosphonium reagent of formula [(aryl)3P-CH;-O-PG2]*-halide”, in appropriate
conditions for carrying out a Wittig-type reaction. Subsequent removal of PG2 yields
30 intermediates of formula (XI-1-a) having the cis configuration.



[err] 10 Said inversion-reaction is carried out in an

appropriate solvent, such as, for exanple an 15 et her, e. q,%r 98/04190
tetrahydro‘V&Pﬁ’ﬁz‘isﬂ the presence of CuO Cr[err]Jerr] under a ﬁogen

at nosphere and in the presence of an appropriate base, such as, for’
exanpl e cal ci unoxi de. The prefersldd hydrogen pressure and reaction
tenperature i s dependent upon the starting material. Starting from

ci s-(Xl-1-b) the hysrgmen pressure prefarghiky ranges 20  fromcogtkyt 0 2000
kPa (nmeasured a om t enper at ur e) the reaction tenper e

ranges fropgkegm t I adtiemUpgt-eN200 ] C, preiarapgl—fihe +CHn )
tenperature is t 120[ err] o—pdghen starting mcls-(Xvil),

the preferred hygypgen pressure ranggvyys from 1500 kPa 25 d@i4ap0. kPa,
preferably between 1800 kPa to 2000 kPa. The reaction tenperature.is

bet ween 100[err]C and 20Q[ err]C preferahly a 25] err] C. Apparently
an equi |l i 4¥ Qﬁﬁll"@w prep &ea%s&%;%&?f%ﬁ&%&ﬁ%% g IS¢ .rati o of
ﬁgOUt 65: 3bnfiguratién wlaﬁftﬁﬁxdaSaid@be_élrﬂerﬁat_i%tll staxtbﬁoﬂﬂ_ﬁlf hi&rﬂﬂai’ah eoofdpimla
wever Vig heanystallization it .S pessible.to puri t he

Tlee 3R neding the, EiSrcopfighratiaR of b i tiuesesdife of foriille GOV having | o,

i s an et hehe cis-configurationi Inssajid ingermediatasrof formula (Xkd-b)iand (XVIDBRG s ase of
formula tr 2 ~1- B j ' | Jebe -
bt af ned. (S28Ed %“r?a"%'b%r‘a%ﬂ‘??‘%&%%-ﬁ%@?’?ﬁ?&*%ﬁf'@ piodB sollag¥or Braimple 0,
chr omat o- benzyl, gredpuoxysartonyband thedike: i ng from the cis/trans nixture:of the

I nternedi ate (Xl -1-b). Still another novel way of preparing ...
i nternmedi ates of fornul agrfans-(Xl-1-b) is to react grft i nt er medi ate of

formula (XVII1) with ne or a borane ;lﬁri vative. B e itself is
PG*—N CH,OH > PG*—N CH,OH .

Cu0.Cr,0;4 L e,
10 cis-(XI-1-b) - tmns-(XI—l-b) i _

0R4n : '. . 0R4a e "‘*‘

pc? .Nd-cooc alkyl % - PG’ d>.cn;on

- CuO.Cr,0, o

cis-(XVII) trans-(XI-1-b)

Said inversion-reaction is carried out in an apprbpriate solvent, such as, for example an
15  ether, e.g. tetrahydrofuran in the presence of CuO.Cry03 under a hydrogen atmosphere
and in the presence of an appropriate base, such as, for example calciumoxide. '

The preferred hydrogen pressure and reaction temperature is dependent uponthe, . .
starting materjal. Starting from cis-(XI-1-b) the hydrogen pressure preferably ranges
20 from 900 to 2000 kPa (measured at room temperature) and the reaction temperature -

ranges from room temperature up to 200°C, preferably the reaction temperature is about
120°C.

When starting from cis-(XVII), the preferred hydrogen pressure range is from 1500 kPa

25  to 2200 kPa, preferably between 1800 kPa to 2000 kPa. The reaction temperature is
between 100°C and 200°C preferably at about 125°C. Apparently an equilibrium is
reached, typically with a diastereomeric ratio of about 65:35 (trans : cis) as determined
by gas chromatography. However via recrystallization it is possible to purify the



10 comercially available as a borane-tetrahydrofuran conpl ex. Borane
derivatives, especially chiral borane derivatives are also

commrer ci al WP 9992kSPabl e. The reaction with borane is pe FEURRBPAY o
reaction inert solvent, preferable an ether, e.g. tetrahydrofuran.

Whi | e addi ng the borane or the borane ggrivative the reaction mxture is

kept at terrperatures beI ow O[err] C, interestingly at a tenperature of
about - d%ﬂ# C. After n borane or . the borane derivative to
the reacti mr‘\‘é""@ﬁe ttaglfeeso]vgng or Sefeystallization isgp sthef, £-8ihi | e stirring
i s conti nigkigoprépyl ethest ure is stirred for several hours. Subsequent | y,

a hydroxi de, e.g. sodium hydroxide is added as wel | as a peroxi de, e.g.

C aer at urie B fectnibabliCor st a5 nevind e G BhGERRLS Snato,
producl® wie abmmal mobhrunanogmphm\mlmMuesmnh es,.for example gravitation chromato-
H

ng fr ture bf {he intermedi _1pyl ert]
Interrredl e%hyofrq-lgfr’lﬁ%star? 0mthcan e gﬁlgpar ed g;nreactﬁ a%lb)-
intermediate of 25 formula (XXI), wherein P is as_defined. above.and
Wis a | edtilhanoghesngvelvayefiprenaring intermadiates o ul]ﬂrmn X F-ieh)iistogeant

formul a (Ogh! ihtermédigteof BSRRMEOEVITDAVIEH b&ﬁn@ﬁr 4 B6rane derivative.OBoRink HECIf is

i nt erpedi ate um boroh | di n{ ey nedi-at:es of
for muld mrﬁsrcwhyav%wﬂasa GFaferpraaggiro fofar commgiey; Bt deghya f¥eScedure can
al so be usasﬂe&ﬂlmlﬂﬂabaranmdmm%ﬁrealsofcoﬁmemhﬁy avdilable. Therﬁeﬁts:eqitbnt ly,

A i B st ierl SO telpbith (b oo ' °

reduced t oWahile addmgthqlmrmrah@bmet deninatize thoreaction mixture és kept blor ohydr i de.
Subseque “ttlabﬁ{eltaﬁﬁ'es below 'Oﬁé %i@?&‘tﬁ&&%t theﬁn‘gérﬁwré‘oﬁ aboMt - 96°C. CRAYSH

i nter of fo t he above- descrlb d rea t|on

rmyl a '
proce § DOFARE OF g%%ed’ﬁ“&“‘feﬁpéli‘?@a?%”e@@m theapixtue ip gllowedtonedi ates
of for rruI cheat ap whilXlstifiing is continued. The mixture is stirred for several hours.

Subsequently, a hydroxide, e.g. sodium hydroxide is added as well as a peroxide, e.g.
hydrogen peroxide and the reaction mixture is stirred at elevated temperatures for
several hours. After this treatment the reaction produc't was isolated in art-known

20  manner. .

OH
BH;

NaOH, H,0,
(Xvnl) ' traHS‘(m-l 'b)

Intermediates of formula (XVIII) can be prepared by reacting an intermediate of

25  formula (XXT), wherein PG? is as defined above and W is a leaving group as defined
above, with an intermediate of formula (XXIT), and subsequent reduction of the |
so-obtained intermediate (X3II) with sodium borohydride, yielding intermediates of
formula (XVIII).

®
PG ~W + @—CHZ-OH ———> PG //—\__\>-CHZ-0H —> XVI)
_ — S S
(XXT) (XX1) w (XXIID)

Said reaction procedure can also be used to prepare intermediates of formula (V).
Consequently, an intermediate of formula (II) is reacted with an intermediate of formula

30



[err] .
Internmedi ates of fornmula (XXVI) can be converted to internedi ate

formul a (\WOPB8021Shavi ng the trans configuration, using a r e RCHES) ﬁwg‘{lg?:edure
as descri be above in Schene | or Scheme 2. | nt er nedi at es of
formula (VIlIl1-a) are defined as interogpgiates of formula (VIIl) wherein

the -OR[err] m)i ety Is | ocated on the 4-position of the piperidine noiety
and Rl err

.S
[err] S&r?i’@%f‘@d?‘&(‘@%“‘%‘f" of Sormmpla (XHY) is geduced 1,80 pr epar ed by
-reacting mfenneaﬁwmd’oﬂh&laqm usirfgsoditng borsKydtide. Bubsequiently,té hane under

et nanol ARG AmILERYI Ui bofeniu pepmegpif e bR QB 10

group, t hmx@gtne;abev&desg:nbubmamw prodedure fordhe tenversion ¢fintermediates
[err] ﬁﬁé‘ﬂ% (V-a), defined as internediates
of forsrmlg 6;] t\?\/rl1lérre| n err ?a\ﬁ’lfat;aﬂé Q’#]B)rogen can. -be prepared-as:

following: - - - 18-
Lerr] L-W + N/ CH,~OH ——> L—NO-cnz-gﬁ _—
(I xxm
. oH
—'NQ—CHpH —_— L—N(j-CHzOH
xxv) XXVD)

Intermediates .of formula (XXVI) can be converted to intermediates of formula (V) .+
10 havmg the trans conﬁguratlon using a reaction procedure as describe above in Scheme
~ 1 or Scheme 2.

Intermediaie_s of fprmhla (VI]_I-a) are defined as 1ntermed1ates of formula (VIII) wheréin
the -OR4 moiety is located on the 4-position of the piperidine moiety and Réis oo

15  hydrogen. R _ o
PG—N >< (VIII-a)
OH - _
Said intermediates of formula (VIII-a) can be prepared by reacting an intermediate of
20  formula (XXVII) with nitromethane under suitable reaction conditions, such as, e.g. .: .

sodium methoxide in methanol, and subsequently converting the nitro group into an
amine group, thereby yielding the intermediates of formula (VIII-a).

' CH,NO. CH,N
PG—NO=O —2 2y pG-N Mo . (VII-a)
OH

(XXVID) ~ (XXvIn
25

Intermediates of formula (V-a), defined as intermediates of formula (V) wherein R3 is
hydrogen, can be prepared as following : '



An internediate of forrmula (I1) is reacted with an internediate of formula
(XX X), wherein Perr] is a suitable protecting group such as

p-tol uenegd dipdyde and the 5  so-obtained internediate of HOIWERIBA4IOKXX) is
reduced to an internmediate of formula (XXXI') using sodi um borohydri de.
Subsequently, the internediates of forpula (XXXI) are converted to

I ntermedi ates of formula (XXXII) usi ngl he above-descri bed reaction
~procedure for the conversion of intermediates (XVII1) to internediates of

formul a tran - b). Subsgquent ly, ng the protecting group

P err] frbm™ nt é\ne SNHPG (e | ) K¥| ds 68, NRES redr at es of formul a
(V-a). The c ounds of formul a (y)&) e N-oxide forns, the
pharmaceut i@l |y accéBXBDl e salts d st@EXXdi soneric forns thereof
possess favourable intestinal notilit timulating propgyti-es.-In
particul ar the resent conpounds shoygsi gnlflcant gastric L yi'ng- 15

mptyi ny ob b Y- CeNBebT R LAR G RO TN o prcnte o

| i dam di ne i n consci ous dogs"-test. ‘"The conpounds & formula (1)
al so are shovgyik® have a benefi ci aixxefifject such as ®rease of basal
pressure of the LES, i.e. Lower Esophageal Sphincter. Most of the

i nt er medi at es of for have thvn to have an Iogous act|V|ty as the
final conP® g?*ﬂﬂ"‘ﬁja( ‘sr"'a“t H’z (AXIXD, of "t he

conpf)undSwhérehmG?)rsmﬁt‘allﬂelpmeédngrgrb amhasq;etoldm«eﬂﬁfonylgaﬁdmel ntesti nal

not | Wl ar a. tr ect
oot SO taiyBd Rit-heitiedbe foPmBfal 040X s 9okt fo S HhatddmeldiBoiile ° 0 o
gastri c (XX)ﬂ)exsptgmodglmhaohmdmiegﬁﬁwszqdeyﬂy.dhe m@t‘medtatﬂslotfmmdam to a
hamper ed dﬂ%’% fgﬂl.,m '}eé@u of the
ut :TFI ty O?Et he COWpOll.It}lt%fmed* I’frrTU a f \#Sh%rmétabov hat t beﬁhpl’ esgkrglt

i nvent i onPreredre fortheeanvarsinn ¢f jategne 1?2 XV UDseintepnedisteyiotiormulas

i ncl udi NgtrinsENIsh). Subseque:(tge aaﬁwxhgmaﬂrbeduﬁgeg@up Pwtﬁaﬂh&émw&@rl ng from

condi,ty on
-19- ltol ad‘ﬁ[r@ q?%sotﬂagg W&?ﬁﬁmﬁr(vrﬁ}re general |y sufferl ng from
conditions related to a hanpered or inpaired gastrointestinal

transit. Theeempeurdspf formed @] tinf Ntaxidet fioems, the phan'naceutlcally acceptable salts_,
and stereoisomeric forms thereof possess favourable intestinal mouhty stlmulatmg :
properties. In particular the present compounds show significant gastric emptymg
15  activity as is evidenced in pharmacological example C-1, the "Gastric emptying of an
acaloric liquid meal delayed by administration of lidamidine in conscious dogs"-test.

The compounds of formula (T) also are shown to have 5 beneficial effect such as

increase of basal pressure of the LES, i.e. Lower Esophageal Sphincter.
20 ;

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

In view of the capability of the compounds of the present invention to enhance the
25 . gastrointestinal motility, and in particular to activate gastric emptying, the subject’
compounds are useful to treat conditions related to a hampered or impaired gastric

emptying and more generally to treat conditions related to a hampered or impaired
gastrointestinal transit.

30 In view of the utility of the compounds of formula tI), it follows that the present
invention also provides a method of treating warm-blooded animals, including humans,
(generally calle_.d herein patients) suffering from conditions related to a hampered or



provided for relieving patients suffering fromconditions, such as, for

exanpl e, gastro- " oesophageal reflux, dyspepsia, gastroparesi @1
const i pat i W@,99492456 - operative ileus, and 5 intestinal pseudo¥ EEORPY
Gastroparesis can be brought about by an abnormality in t he stomach

or as a conplication of diseases such _g§ diabetes, progressive systemnc

scl erosis, anorexia nervosa and nyotonic dystrophy. Constipation can result

from . conditions such as lack of intestinal muscle tone or intestinal

spast i ci t impaixedigagtpicicmptying or more ganctrlly syffgring fzom conditionsaelatedidp det i c

| mpal r@”hmhﬁex’e@%rin ﬁéﬁ'gﬁ@aﬁﬂ@sﬁ'ﬂh frafldif F ObNideGileritly alMethod VP feRnicalR

foll om ng sur rg. Nt est’l nal g) u,do-obstru&t.l on |%fond| tion L

char act erP‘?é’b‘P%f EEsHEYing paticnts sylfgring, fomp cppditions; sy FFxapipte, @A ut

evi dence oésophageal fefiux dyspepsix; gastripanesis, dorstipatir postsopefativedleps, andiit .f.

i nventd on. .eft . c cayge - of-

the cond: fenmalbasF opieag Calromarssis R e bitudBols ly dtBygly i€ "

condi t i onthe stymachorias a complicatipnedfrdiseasesstich pe 8:ipyogressivei systemiion, "t hat

can ari se j ' it ti.om,
séiErosR, anofexiy HEYOSH :fi‘fd xﬁy&&hi’gﬁf#ﬁ?ﬁict - ?%h?ﬁe;f‘agyé 8&’. redft Ftonrt

especially a ,gast rorntestinal | 3{ 1 to an 1 ncreased
nuscl e t oRendifiorssush ag lask of intestinalgmuse ®tope ok intestinal spasticity Sost-gperptive;

appendi ci legs is@aldbbeaktion ofiakinstidampaiment in'thé Mtéstineidad to a disruptiohli - Sy npt ons

of dyspepsi a o arise due.to fhe intake of chenical.substances, 20. .
o o VREF D RoE Hnd tolign e Sty it paefh PRl sBhaifp 200 20 -
f | uoxet i neharpeterizest byneonstipationf ¢alicky paimand vomiiting, butawvithomt evidence of - - '

Addi ti . s | 0EE difeact i Vit
o the. - phYsiSlBaflcon® THEERAOMMYrie fibert 1y BAGh ChPull vERR diffef ot ) 1Y
as a nedi &0 tkejaway the,acinal causg@f the condition 953 relief the patigats fegm symptossafound

of for mul ghd éonditiins! Despepsin isdl inipirdient of Biéi fihéthon| dTdigestion, thit'can biifdas '
condi Lions | n\ﬁgl Vi g a decreaseliiEe ag{) oi.nt esti nal .%tél | i in. particul ar.
decr el od AgYRERTE oF fotprant EEBSiPaLFRErPE: SRECHIRGH ERANtESioRE Al ront ar e
envi saged dy8finction relatddbtomndpereased mmspletoneioras a cahplicatipn die toootherof +t hi's

i nvention,g; t . rii ssconmpound,...i.n -base
or acid addi |%%1§sa :{s‘éﬁg?ﬂﬁéig% %gi?éadé‘gff"\?‘e&?%‘gﬁgg’d{’é‘%%n&g conbi ned in
intimate adm xture with a pharmaceutically acceptable carrier, whi'ch™
carrier meShersymptomswirdyspepsiamgy also dseduetophe intake ofichemical substapees,” .

Pr epagg! i ol dRclifdSeratonideie-AplakirHibitted SRITCHRNMI HBROR! phiketine . 0
conpositigns are desifably, in unitary dosage formsuitable,:

pr ef er abl Y UYOF nﬂfi%"é"r‘éﬁeon orally, rectally or by parenteral  i-njection.
For exanple, in preparing the conpositions in oral dosage form any.of the
US;Ja| I Adcliiﬁbﬁdllyfs@ﬁibt of @i cotRpivadiTaléo Afe fifpbiaicesiof Iahéait Revity oh tiexanpl e,
water, glycols, oils,

- 20- cog‘?‘bohol s and the like in the case of oral |iquid preparations
such &3 suspensi ons, Syrups, elixirs and solutions; or solid carriers
such as stHemdepthe use!gfd sompaundi of foinila (X) antnedicine is provided, and in E

particular the use of a compound of formula (I) for the manufacture of a medicine for
treating conditions involving a decreased gastro-intestinal motility, in particular
decreased gastric emptying. Both prophylactic and therapeutic treatment are envisaged.

30
To prepare the pharmaceutical compositions of this invention, an effective amount of
the particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forms depending on the form of preparation desired

35 for administration. These pharmaceutical compositions are desirably in unitary dosage
form suitable, preferably, for administration orally, rectally or by parenteral injection.
For example, in preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed, such as, for example, water, glycols, oils,



bi nders, disintegrating agents and the like in the case of powders, pills,

capsul es and tabl ets. Because of their ease in admnistration, tablets
and capsul es represent the nost 5 advant ageous oral dosage unit form in
whi ch casgyg8bhfisphar maceutical carriers are obvi ous| pcenipbgyade For
parenteral corrp05| tions, the carrier will usually conprise sterile
water, at least in Iarge part, though other ingredients, for exanple, to
aid- solubility, may be included.-20nj ectabl e sol ut i ons, for exanple,
may be prepared in whi ch the carrier conprises saline sol ution,

gl ucose Sﬂhbﬁde&@(he%k@ﬂmértﬁs@B &ial llg\ﬁdﬁa}ﬁlo\%%ﬁ&sﬁ sibtnk

InJectabIe suspens ons may al so e pr cas prop
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opti.onall |ses e.netratl 1 cli ng agent and/or,. a- su tabl e.
wetting aé‘g ﬁa ‘"“’"{W%%g‘gﬁ ‘Pcal’%‘%"'ﬁmﬁet}‘e%
nature i nadnanmgewscxpmkdosagasumt/\furm;n imwrtiichi cassssalid pim-memueala:ammam cant 15
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adm ni st rgwgﬁglfﬁhpﬁc@e&kﬁoﬁ e %nggh&s’ ‘6?145 %r ep@rl ng the
desi r ed cﬁﬁ{#&‘i"%‘%ﬁ%l"'a*ti%&!g%%@m errmgmdlents qr@xamha tatidred in -
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i ngr edi en dhafyge B’g‘tPé'ﬁPQ? ‘P‘ﬂ'é'? nog cAIse A St t

ass gc}j ati deletenous effedtito tmﬂkﬁ:e @aid ﬁﬂlmr ilitae the adniinistratibi ithe skxnof
SucC 0sa r I eq:
Cablet sy P ey 1Y HeRLeR or gr%n?éﬁgf%&tzé REpHTIR. ThSenlofiRl By

sol utions bgradmmpterosiuorvgnouwwow @Bgtrmadﬂm@bm,tﬂsgsanﬁommam ke, and

segr egat e@irfteht. Plci® addi@6 is o?@l) due to theﬁ%cx‘éﬁééh »ﬂﬁ@? d%'hﬁﬁli&td\@f‘mé he -
phar maceutical c }SI tLons the Qﬂ,of sol dose:. f.or ns,
for exanpCarretRoY @Wéf‘a dn Hmwamrénqrwtﬁsyemeapsm es..

or geR@apsompositionsd by convent i onal rreans wi t h pharmaceutically aﬁcept abl e
e b et gyﬁ%gtec%ﬁt@dg%ﬁnageﬁg?@toagu?a@%w@tewe@@%%g Lereh, 38
| act ose, compositioheinodosggs unit fomm foe baselof administrationi and]qnifogph}méglqsage
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30
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
excipients such as binding agents (e.g. pregelatinised maize starch,

35  polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose,
microcrystalline cellulose or calcium phosphate); lubricants e.g. magnesium stearate, -
talc or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or wetting



5 sol utions, syrups or suspensions, or they may be presented as a dry

product for - constitution with water or other suitable vehicle Rgélore
use. Such WQM/@1%f epar ati ons may be prepared by conveR¢TE ns,
optionally with pharmaceutically acceptable addi tives such as :

suspendi ng agents (e.g. sorbitol syrup.ethylcellul ose, hydroxy-
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esters or agents(cg aqﬂm)lamulrﬁ» phate). Thy tablets may be sogted by methads weliknowayy |
p- hydr oxybjgig@ades or sorbic acid). Phar maceuti cal | y accept abl.e
sweet eners conpri se preferably at | east one I nt ense sweet ener such as

saccharin,_sodj um or caI CI u ccharl N, asp acesul fane 15
pot assi um RIEPpensfa administeation may rf?%?@@"ﬁamsﬁé%mmer _
Efzn? | gn soluUOnsﬁﬁyeupmlsdq:enﬁmﬁs;@r &idyl&ﬁaybepresentedas adryfproduct for . .antloin
-1 e
Sacohar i n, CuBHnSieR ity of ShSHIHR v%ﬁgﬁéyeé%fﬁgﬁaﬁcmﬁpﬁmg?sener
such as  may bgprépared by conmeritionkl mémucom;allymﬂoﬂmwcalh{ adceptablei:;
| ucose, h l?ﬁrhﬁ deﬁPe 20
Ignt ense S\/\%%Htiene??ar egjsg %aé%?nfs (ezygt?fam r#l oW concent ng yFor
exanpl e, i Propyl methylcell E@%OWWBW§§%%&@W’W Hygneents (i lesithingr r ange
;r om ?(?4%6&1@ nict- e&\\sbvehxcles (@b Qltiin&ﬁ‘l dlh%llyf&ﬁi-s Mféthyl%lﬁoghﬁld‘ ' naI o
ormul ati on era i s abqu osage. ..
f or mul at i oPeS %fﬁﬁt“é)?ﬁgﬁg ’B"'%‘él’/?r RPPﬁé"W‘Hﬂxé%ﬁ%eso‘?fe?rb’"Tﬁ%‘%l Kk sweet éner 25
can effectively be used in larger quantities rangi ng from about 10%to
about 35% Pharmaceyticaflg aedeptable sweetsnetstcohijftist prefefiblydt\dast one intensd he:

har maceut e t|n
o o ont Evakber S AR, 4R By Wikl FAlnIRE isbnl MSlichge 17 g,
fl avouts spetassiemcsedivm cyelamptsealitame 3ndihydioghalcene sweetener, monellither:ry: =~
flavour. Ast%@fé@id@%"rb Gtaldte é'ltﬁxmum rraw-&idaoséygw&&osucmse), S?ér?g%bf sul ts.

In the high- d e rormul a |ons rqonger, flav y be req uch. -
as Car anel sﬁﬁ? éP@“F} Wdfqmﬁﬁlryapﬁlit teEERIGH AS and it he
li ke sombitel, mnhbll, ﬁmbdoye, aﬁmm, akdlwse isondat, fglwowmyd:oiaﬁited ERicoser. may

be present i n onposition in a concentration rangi ng: from
0. 05% @*‘E&W{‘}?“ ICS%BF‘FEE?"%’H%{IM said .35 strong flavours are .
advant@geously used. Preferably a flavour is used that does not

under go anjntehserayeecteneisasscaivenianty emphbyed» irolow contentrations.a Forlexampbeydnit t i ons

of the Pl
-22- "hﬁfgs?or m ?g%cgm? t{'n?]concen en Fct;rr?mrrg}(l)"'%b %ooolnqéal(l‘y )I ncI ude

an anti-fl Mdeqﬂthewelhvolume ofthedi fqmmﬂmn, mfm@nnm@gwé@m t he
li ke. low{s ﬁﬂﬂdﬁo&fanﬁ%ohmﬁﬁ%'lﬂﬂl AoSdgelies. omvbﬂk%d/e&%neiepot

ﬁ t | t d:-by =
ipl anght | 68 eHETVERL b B afEer gt EMILE 0 5% 1Gmieabpurts 35 or by
I nt r anus c ulpreferablyefrdomaboutlods to 13% (edgupl e, RO

The pharmaceutically acceptable flavours which can mask the bitter tasting ingrédiént'"s;
in the low-dosage formulations are preferably fruit flavours such as cherry, raspberry,

30  black currant or strawberry flavour. A combination of two flavours may yield very |
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

35  strong flavours are advantageously used. Preferably a flavour is used that does not
undergo any change or loss of taste and colour under the acidic conditions of the
formulation.



t he conpounds may be formul ated with suitable polyneric or hydrophobic
materi al s for exanple as an enulsion in an acceptable |
exchange MP?@lg‘br as sparingly sol ubl e derivati ves, ?@H’;es!(@m e as

a sparingly soluble salt. 10 The conpounds of the inventlon may be
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25 For intranasal administration the compounds of the invention may be used, for

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

30 about 0.5 mg/kg body weight. A method of treatment may also include administering
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“
35 stands for acetonitrile; "THF", which stands for tetrahydrofuran; "DCM" stands for -

dichloromethane; "DIPE" stands for diisopropylether; "EtOAc" stands for ethyl acetate;

"NH4OAc" stands for ammonium acetate; "HOAc" stands for acetic acid; "MIK" stands

for methyl isobutyl ketone.



experinmentally determ ned. In those cases the stereochem' cally isomeric
form whi ch - was first isolated is designated as "A" and th d as
"B", W thovM@%MHsher reference 10 to the actual stereocheniX H’&ﬁmﬁa
configuration. A. Preparation of the intermnedi ates Exanpl e A
1 a) A solution of 4-pyridinemethanol (1.84 nol) in ACN (1000'n1) was
added to a 15 solution of benzylchloride (2.2 m)l) in ACN (1000 m ) and
the reaction m xture was fluxed for 3 ho cooled to rogm .
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THF (1000 n1) was cool ed to - 30[err] C and was added dropw se under@
ni trogen A.Pre jiiomef thecintermediatesol uti on of borane in THF (1 M 1000: rﬂ)
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Example A.2

a) A solution of 1,2,3,6-tetrahydro-1-(phenyimethyl)-4-pyridinemethanol (0.5 mol) i m
30 THF (1000 ml) was cooled to - 30°C and was added dropwise under a nitrogen @~

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 af

room temperature for 18 hours. The reaction mixture was cooled to - 10°C and water
35 (25 ml) was added dropwise. Then, simultaneously, NaOH (3M in water, 70 ml) and '

. 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



10 catal yst. After uptake of Herr] (1 equivalent), the catal yst was

filtered off and the filtrate was evaporated, yielding 12 g of
([err])-t rﬁg,g%-gﬁ, {g\édroxy 4- pi peri di nenet hanol (interm PCTRPOS/E9s | N
next react ?ep wi t hout further purification). The corresponding
cis-isomer is known fromJ. Og. Chem, 34, pp. 3674-3676 (1969). C)
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and an 10 A SR dSflihd SO & Was 0hptikiel THY VB iBLO VAL fubiAPly HAR BRRAT 21 o7,
’ chromatography over silica gel (eluent : DCM). The desired fractions were collected
30 and the solvent was evaporated, yielding 9 g of (intermediate 1-c) as a colourless oil.

Intermediate (1-c) (0.13 mol) was sephrated into its enantiomers by chiral column

chromatography over a dynamic axial compression column with Chiralcel AD (20 pm,

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
35  collected and their solvent was evaporated, yielding 26.2 g of a first eluting fraction

fraction (I) and 26 g of a second eluting fraction (II). Fraction (I) was crystallized from

DIPE, filtered off and dried, yielding 12.5 g of (+)-1,1-dimethylethyl (trans)-3-hydroxy-




sol vent was evaporated, yielding 15.4 g of 1,1-dinethylethyl

(trans) - 3- hydroxy-4--
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stirred f&‘ﬁggy beu P@n‘gaﬂgﬂ} te{jlhl Bd??i?dd&gfg‘ré ‘6\7‘%1 vvater
(250 m) anqmthmppmmtThgrepuMgpeaMmmmrewasemddﬁdrflﬁ mimiesat yearh wat er

;hﬁgcgt ;/Fgﬁ%’*b@‘%bng%enz%gﬂ %d%th@&t%'l‘gela erswe ertﬁgdpate 2- c)

d) A nmixt (AGNCRWS P EW&FW E’l@)D The gpmbine W{lq ymsgiyerphvm (130
n) w38 with water, dried, filtered and the solvent evaporated. The residue was purifiedby =~
column chromatography over silica gel (eluent : CH7Cly/hexane 80/20). The pure .
fractions were collected and the solvent was evaporated. The residue was crystallized
from DIPE. The precipitate was filtered off and dried, yielding 3.5 g (46.9%) of
7-iodo-1,3-benzodioxol-4-amine (intermediate 2-a).
35  b) Acetic anhydride (14.25 ml) was added dropwise to a mixture of intermediate (2-a)
(36.6g)in acetic acid (500 ml), stirred at room temperature. The reaction mixture was
stirred for 15 minutes at room temperature. The reaction mixture was poured out into




stirred and refluxed for one hour. The reaction m xture was cool ed. The
preci pi tat&ogg 2,(]53 filtered off, washed with ACN, w th D Phgyr/iebsifsaide €d,
yi el di ng ]3 7% of nethyl

7- (acetyl am no) - 6- chl or o- 1, 3- benzodi oxol e- 4-carboxyl ate (internediate 2-d).
e) Internediate (2 d) (18.2 g) was add@@-to a solution of KOH (37.6 g) in

wat er (380 The resultl ng reaction mxture was stirred and
refluxed {gfe Hﬂ d WaS k8
hydr ochl or| C aC| d, )STg P e re ﬁt;illéere(rieC| pf'(?g;t?&el%%@@ ﬁdB éné%ﬁ'& of f,

washed wi 88292 @2 67&&?&5'1)‘&901"(»37&9\1‘ ipxal-drdacstami Qﬁ@ﬁ“ﬂﬂ‘%‘ﬂ 2-8)i el ding 14
g ( &) Aa¥ixnat of iménitdidte (bP(38:8Lg); pbraskindiatetad @mg)cmamum%am d-

(i nternmed

P hyd?@'wx?%@?wyngl)av@afﬁwiatﬁﬂﬁtév@%?ﬁgxwemmawureofcog 0"

was préepaderng ldhoursEﬂmphenoh mixture was/honiedt ﬁlta‘edbverrdxevdmdndﬂaﬂil&a&) (1 g)
d1,1'- ‘?g,a,gé stirred .

?gr 3 hour%i;“'("la%t9 oom t erature &‘Pﬁtgdgg ven &‘%e@ggﬁtﬁ%%w

resi due widCMailhe semh@gdpseﬁan@énymmre émd Bltrred pnd thﬂsg&vﬁnéevapym

separ at ed gesidue wasddlkﬁi’vedth hé&fc%x@mol DL tmﬂ‘ﬁcﬁ-xdé:}él'ﬂ% %@ﬂddeﬁhe

e o of NSt et T s e o o e B

benzoth ox atithiwstey (250hmi) ahd ﬂbueszﬂmgpmqu(awwwmmﬂemoﬂ Washpd with water, -

N L% o i LR A of o BagR] RO 11 0o

35 N[4Wﬂa&@m¢m@$éﬂw hydr o- 7- benzof uranoyl ] - 1H i ni dazol e (interm

3-¢), d) Mﬁu@ﬂf%@nﬁeﬁﬁé(ﬁw(mﬁgﬁﬁﬁm&sfa N2 gfth ACN (130 ml) was

- g7ben2dl az. d and % ﬂou\{c folrl_oi-nle rl?our Zl%le reaction m.xg(ture \%;sr%oo?iedgN The prénmpltate was

1 [ ( 5151m filtefedcdff,onashed Mﬁlm;mtﬁmebmidn’yd@ﬁelamlm mwjdf%émym ?iz ?I)

medl &t e

(0.09 rml -Gl aﬁ%‘h)’)'Gﬁh‘°f°'1$§€é§ %8%@‘45‘%&5??&"%“’&% ""g‘f"aé" m) vas

stirred arﬁl Intermesdiasel (2-d) (18.2.@)uwas Fided teaselntion of KOH BMGg) m(mdthc(SS@ '

Oferr]C, m, meéeshnﬁxg&eieﬁ%ﬁ&mveﬁﬁe wee&aa%reﬁhﬁedﬁﬁb%smmgﬁﬁggw oned

bet ween and ter, rganl G éer was separ at ed ri
36, an

filtered ¥ Rledsagidified “Wé'sh &he resu “P&EMW%”@W ed by
col unm@dch roffrmmechwitu vaie] suspénded ig eJcN dilieeed off Ghbedri¢d yletding 14 &0

ol et i U3 delLanlo enybicy AL LdiRE0 AetB0 B A B FRURRAA 11
preci pi t atla amgalpzousewm 3¢k-dihydro-9-inde-2i+ lsHbenzpdisxepines-aging (glt‘k‘rﬁ&i’l@atmf

()-1; 1- di nephy. dre¢i S4-[[[ (4-am no-5-chl or o-
2, 3-di hydrof)7 ibs?nrg%f uranyl ) car bonyl ] am no] net hyl ] - 3- hydr-oxy- 1- pi peri di ne--

carbox |ate (interm 4, 218[err] C 15
54! A s A4 P Lerr] Q).

A mixture of intermediate (2-€) (1 g) and 1,1'-carbonylbis-1H-imidazole (0.8 g) in ACN
(80 ml) was stirred for 3 hours at room temperature. The solvent was evaporated. The
residue was partitioned between water and DCM. The organic layer was separated, -
dried, filtered and the solvent was evaporated. The residue was suspended in DIPE,.

30 filtered off, then dried (vacuum), yielding 0.8 g (75%) of 1-{(7-amino-6-chloro-1,3-
benzodioxol-4-yl)carbonyl]-1H-imidazole (intermediate 3-a).
N-[4-amino-5-chloro-2,3-dihydro-2,2-dimethyl-7-benzofurancarboyl]-1 H-imidazole
(intermediate 3-b).

- Ina similar manner were also prepared :

35  N-[4-amino-5-chloro-2,3-dihydro-7-benzofuranoyl]-1H-imidazole (interm. 3-c),
N-[8-chloro-3,4-dihydro-9-acetylamino-2H-1,5-benzdiazepine-6-oyl]-1 H-imidazole
(interm. 3-d), and




Example A 6 A mxture of intermediate (4) (0.065 nol) in

HC / 2- propanol - (120 m ) and net hanol (1000 M) was stiJfr

refl uxed fWoOWP2Ménut es. The reacti on m xture was cool ed andi;cﬁgl’&%ﬂgeu

- solvent was evaporated. The residue was partitioned between DCM and NH efr]
20 saturated aqueous NaCl solution. Tfg organic |ayer was separated,

dried, filtered and the sol vent was evaporated. The residue was
di ssol ved in_2-propanol and converted o.the hydrochlorlc acid salt
(1:2) wi t A-i@aminerbiders:3.4-fthydse-2H- Eﬂbpa%@mg 1H-imidagole 5y

dri ed, yi Qi,ﬁé,—agslﬂ 6 g (64% of (cis)-4-am no-5- chI or o- 2 3-di hydro-l\l—[(3-

,,,,,

~(interm ég 23 E-rp 280[err]C) Exanple A 7 - a) To a s-t_l rred
and cool e of ethyl 4-oxo-1-piperidi necarboxyl ate (85.5: @)}
ni t rongt havmikGie 6f ipterimediue (1) (D.09216l) ahd mtembdm cﬁecﬂmowenoum ACNsS

about 101 4500 BRLNAS wip R RN K nely e fldelch ! Hadspa i

reacti on randithe solventsvaseyaperatedathe msrduewasP DﬁMmddﬂatge is
ggfgd tT getﬂﬁ) th!iefs‘;,%kq}éﬁs twedﬁ&aoh&efeaaﬁamhédn%cwawva JeRtjic

d wi.th trichloronethane, |s,dr|ed
filtered residue Wasipuij ﬁiﬂ’h?‘é‘ﬂm“m’éo@ﬂ HYG"es‘E?ﬁ i ‘FIP%@ (ﬁﬁla(ﬁﬂt urdting
i n petool QOHYORMNH3)T/BH5The purededitions weerd éolleetéd ahtl thsblvint ads v i eldi: ng T3

(imtorm ” sy/apostsd g esidly &%ﬁ%%ﬁitf&%&w@'%ﬁ% BB (100

m) and acand driesi}, )del(iiln'g(ﬁ&ﬂ E (78%) of (1)-1, ndimethylethyd gis-r{[i(4Faminofogh om-us
with pall Bﬂﬂxgr F@%ﬁ r{oﬁfnefhp' 3- - ;
- 28- aéig at eda‘grmunt%g gljogen 'S kaeﬁy%‘p?f‘y lt%p%%tn?-yst

filtered cﬁan‘H%atFﬁ’@tqu y Bpe2l - evaporated. To the residue 7€V added
crushd8 ice and the whole is al kaI ized with. .pot assi um hydr oxi.dei The:

aqueous phagfnple £/ ted out with potassium carbonate and = t he. perduct
is extracted Wth l;)enzene act f||t ed..and ‘evaporat.ed, 5
yi el di ng IB"‘&“BP &m@atﬁgﬁ(ﬁ%mw)m@%{?@w op‘@'pl aﬁ%ﬁﬁﬁ’ixyl at e
(i nterm 6(1000 mi) Was st and fefluxed for 3(Eminmeése The Beactlon nﬂathﬂsrmtb&mnl

oo BATOMSIEYRABERELT S LR W BRI BCH ERE 15% 10

AC, 20
[err] @0 1owumted aqueousg¥aGhaoluti eprgamc

Mer mmratedhdwﬁ Gilteredand): 80/ 20

i nj ection: b sﬁiv"eﬂpwﬁi dvapblited. The reditfug vdsafidsoied G QLﬁi‘@dfa‘gg;ﬂ}cgér?ﬂvsﬁé@d -and-

their sol vent The fir Lutin
(A)I-rezl gt 9} hitor °f1°%ﬁ1$réﬁlh§1| AW &@P;I g@‘!‘h%?mw&mwasél
[ [ (pheny! mefflanid)deied yigldicy 14.6 -(64 %) o€ (dish-4anmnd5xhilond-2, xmnymmq(sat e 25)

ny o ogenat Bty BberiBhyABhat Foriinielndihite WityBR-pdegs “I%‘GO%Q' Sb) “‘f

cat al 3% . mfpt @8BOWPL ake of hydrogen

Example A.7 y
a) To a stirred and cooled mixture of ethyl 4-oxo-1-piperidinecarboxylate (85 5 g), .

nitromethane (33.6 g) in methanol (240 ml), sodium methoxide (10 g) is added :
30  dropwise. Upon completion, stirring is continued for 2 hours at about 10°C and further
overnight at room temperature. The reaction mixture is evaporated at room _ '
temperature, crushed ice is added to the oily residue and the whole is acidified with
acetic acid. The product is extracted with trichloromethane, the extract is dried, filtered
and evaporated. The oily residue solidifies on triturating in petroleumether. The
35  product is filtered off and dried, yielding 73 g of ethyl 4-hydroxy-4-(nitromethyl)-1-
piperidinecarboxylate (interm. 5). .
'b) A mixture of intermediate (5) (73 g), methanol (400 ml) and acetic acid (150 ml) is
hydrogenated in a Parr-apparatus with palladium-on-carbon (10%, S g). After the



(1 equivalent), the catalyst was filtered off and the filtrate was
evapor at ed. The residue was solidified in DIPE, filtered- off and
dried, yi ¢fc¢lodg2196l9 9 (100% of (+)-1, 1-di et hyl et hyl PCT/EP98/04190
(trans)-4-(am nonet hyl) - 3- hydr oxy- 1- pi peri di necar boxyl at e

20 20 (intermediate 2-g; [err] = +2. err] (¢ =24.70 ng/5 M in
CHerr]OH)). c) A mxture of int®€ nediate (3-b) (0.62 nol) and
intermediate (2-g) (0.62 nmol) in ACN (4300 m) was stirred and

ref | uxed caleuldéi amonnt of hydibgersis|taient upyslse catalpstris filtered Diftand the filtratsisdue was
part i {1 ONGHREAC TR il felidnt Hfthellchhied ict i @ b 1§ hdfO0h e . The

| ayers wer epar l'ayer was extracted once npre with ethyl

acet at e Iotasgingplydroxide.TRbe agieons phass/ig salied qus pathpofpssimmyearhenateand, \wat er
(2 x 500 g rodii&ﬂx@@xtractedthﬁ'bbﬁiﬂh@dmé%ktrﬁéths afed] Fltefe@arid Evaportateat  was

evapor at eq I a ded en qrat ed, a eI ing~310
g (quént |¥‘%}E‘1“\5eé%/f ﬂ‘\é\@g‘ tbr‘%’é’é’m ﬁ?ﬂ%ﬂdﬂ\m&%( g'c her
purifi catmprg§2°@). 1, 1 - di net hyl et hyI

(trans)-4- [[[(4 am no- 5-chl or o- 2, 3-di hydr o-

2, 2-di metyl - 7- he zofuranyl)carbonyl]am no] met hyl ] - 3- hydr oxy-1- 30..
plpel’ldl ate (internediate 26). d) A mxture of

| nt e r rre di @tsteraédiateq16t) wanphl)lfiedl and mparalcdalnm itsienantiomerpbywehirad bolumn ( 12

m Xt ure r@ﬁmg%éﬁg ?%h r(éﬁ" vent WasS evgggéaté%lﬁﬁw}[’ esSl | e was

parti ti oreeiumedigmasier: 11 cm; em&atefmmelawan@@w OriniecipRah g

;egir at (e%-é lﬁa@ﬂen ewefi- colidcted Gnd Eeieddlvend was oo ommteumgdl ng
i hydr o _

[ (3- hgdr ‘?’1‘1 %@H@T ﬂ%’?‘ﬁ%ﬁ'{yﬁw)’gmg\car boxai de

(interm [[(phenylmbﬂl)yl)amm@}lqpbﬁynE)l-ﬁlpg)ldmsarbo:yﬁahl(intemmdiate)%)ACl\l W th a drop

f -29-
(2) 0 ‘C’i"flfsg g [[n‘glﬁﬁg ogfngerm%ﬂ?m Q%S% 0 56 motl) in (ni A‘SlaTOI 700ng %as hyd lLydroﬁenated at |
2 5-01[ o1 5°C with paladiurmriy crrban (3€iHPeY asiaapAlySt. Afer HpBkh aFhIdOEeR i n
simlar nenafival&ity; tiy QikayR Was le%?écﬁ)ﬁ" and the filtrate was evaporated. The re_sxdue |

{:,ﬁ; g cal Was splidified in DIPE, filtered o%g alld Aned ylEeidmg 119¢g (100%) of ; err]

(+)-1,1-dimethylethyl (trans)-4~(a:mnomethyl)-3-hydroxy-1-plpendmecarboxylate

20  (intermediate 2-g; [0 = +2.43° (c = 24.70 mg/5 ml in CH;OH)).
c) A mixture of intermediate (3-b) (0.62 mol) and intermediate (2-g) (0. 62 mol) in ACN
(4300 ml) was stirred and refluxed for 90 minutes. The solvent was evaporated. The .
residue was partitioned between water (1000 ml) and ethyl acetate (4000 ml). The '. :
layers were separated. The water layer was extracted once more with ethyl acetate |

25 (1000 ml). The combined organic layers were washed with water (2 x 500 ml), dried,
filtered over silica gel and the solvent was evaporated. 2-Propanol was added, then
evaporated again, yielding 310 g (quantitative yield; used in next reaction step, without _
further purification) of 1,1,-dimethylethyl (trans)-4-[{[(4-amino-5-chloro-2,3-dihydro-
2,2-dimethyl-7-benzofuranyl)carbonylJaminoJmethyl}-3-hydroxy-1-

30 piperidinecarboxylate (intermediate 26).
d) A mixture o_f intermediate (26) (0.011 mol) in a mixture of HCI in 2-propanol
(12 ml) and methanol (100 ml) was stirred and refluxed for 30 minutes. The mixture
was cooled and the solvent was evaporated. The residue was partitioned between
water/NH3 and DCM. The organic layer was separated, dried, filtered and the solvent

35  wasevaporated, yielding 2.84 g (73%) of (-)-(trans)-4-amino-5-chloro-2,3-dihydro-N-
[(3-hydroxy-4-piperidinyl)methyl]-2,2-dimethyl-7-benzofurancarboxamide (interm.
14). A sample (0.5 g) was crystallized from ACN with a drop of water, filtered off and




No. . in[err]C 10 A6

CH cis; -2HOA ;* np. 280 [err] 11

oH WO9PAPES6 np. 198C 12 A6 CT@—’S”““”

trans [err] 12 A6

trans [err] 1320A. 6 :
trans; .HO .Herr]O [err] (A -trans;
14 A8 °

2% 5 o1 drigd yielding 0.2 g of intermediate (14) [mp. 116 °C; [a]D— 1(5@{_2(3.1# %,Jg/s

CH[ er r ] Onil in CHROH)\. 6 . -NH2 .. Ccis

[err] - -30- .lInt. Ex.

OR[e”] 3 [ere] i .
r.}) Hihgma&]%e a&ﬁén g%fxﬁlar'ﬂ?mmerwerepmpared oH Tcis; L 2HO .
24zc R R et
Table I-1: | o
9 -
cn,—N—c NH2
R Nt '__'
Int. | Ex. _Q_ OR4 | Physicaldata -
NH, e .
No. : mp.in°C . .
No. - R' R? o
10 { A6 ng, | OH | cis; 2HChmp. 280 °
Al | OH | wmsimpIS8C
o | R
12 | A6 NH, OH . trans
ovom
Cl .
13 | A6 NH, OH trans; .-HC1 .H,0
J |
CH; CH;,
14 | A8 < OH (B)-trans;
: NH, : [oly =-15.91°
(c =25.14 mg/S ml in
CH; CH, CH30H)
' |
15 | A6 _Cg_mz ol cis




[err] 17 A6 OH trans; np. 190C

18 A6 OH trans; .2HC; np., 180[err]C 19
A 6 ' H trans; Herr]O np. 130C
[err]  20WORM2156 OCH[ err ] PCT/EPI8/Q4120
.(err]Herr]O stands for the 2-propanol ate salt Tabl e 1-2: :
[err] Int. Ex. [err] 30- ORl err] Physi cal data
No. ‘No. np. inC
[err] 2% —6 3 - — O . 205[ err].C:
- 31- : R L'e'rrlé R T

Int. | Bx. < ? NH OR4 Physical data

No. ? : mp. in °C
No. R' R

16 { A6 _Q_Nﬂz OH cis; 2HCL; mp. 242°C- | - SV
17 | A6 Q"an OH |  trans;mp.190°C

18 | A6 —Qm‘lz OH transj';ZHCl; mp. 180°C |
19 [ A6 ‘OH | trans; HO;mp.130°C |C 0 1.
20 | A6 NH, | OCH s

O _ .
.C3HgO stands for the 2-propanolate salt

Table I-2 :

. | . R
. o .

~N—C NH,
=N X &

4 2

OR R' R
Int. | Ex. _Q_NH OR4 Physical data
2

No. | No. ~ mp.in°C

21 | A6 NH, OH mp. 205°C




I nt.

Ex.

OR[err] Physi cal data No. No.
np. in [err]C. 22 A 6 - 23 A6
OCH err] wo 99/02156 [err] 24 A 6 PCT/EP98/04190
OCH err] 12 err]Herr]Jerr] .Cerr]Herr]Jerr] stands
for the ethanedi oate salt B. Preggaration of the final conpounds
Exanple B.1 5 Amxture of interrrediate(lO) (0.019 nol),
2- (-3- ch| y | I~ aroxqgrane (0-0Z9 T1of), sodi um
car bona ijodide gcatalytic qugntity) in - M K
(300 n wgi@st rredpi‘x ﬁéﬁ‘hxed flor 48 hours. The
reactio filgered anﬂ.mt?é!flltr te was evapor at ed.
The res v col. er silica gel-
(el uent rlOH/ NH err]) 95/5). The 20 purefractlons
wer e colfl %ft wa? vihporated. The residye was ..z}
solidifie n Dl , fliltered off an_ddrled y|_Id|n9559(64%
of (cis)-4-4m ng ' : o -
5-chl or ¢- 2, 3-di | oxy- 1-] 3- (2- et hyl - 1, 3--di gxol an--=2-"y'1i'-)"4pr opyl ]
- 4- pi.deridi = ] henzof irancarhaxani de. (co m.: -
118[err]]O) . | 15 |Exanpl e B. 2 A nl xture of internedi e(l?) (0 006 .
mol ) and tyAQI 4 beSn met hanol _ (159 n) was '
hydr ogenated ‘W t ~cafrbon (p% 1 g) as a catalyjst in the.
presencg of |thig 1 m). After uptake of hydrog gas (1 .
equi val gnt) ,{ t he atalyst was flltered off and the filtrate was _
evapor atled...lThe Q nurk fied. by .20 colum.chranat ogr aphy over
silica del (leludnt: cHefr1c[efr]/(CH err]OH NH err]). 95(5). The
pure frgcsidng ¢ ‘@_ﬁw ahocHse| sol venvzeg-;z@yapor ed. The re5| due
was - 32- '

CH; CH,

10

15

20

.C2H304 stands for the ethanedioate salt

B. Preparation of the final compounds

Example B.1 ' : SRR
A mixture of mtermedlate (10) (0.019 mol), 2-(3-chloropropyl)-2—methyl-l 3—dxoxolane .
(0.029 mol), sodium carbonate (0.076 mol) and potassium iodide (catalytic quanuty) in - h
MIK (300 ml, dried over MgSOj) was stirred and refluxed for 48 hours. The reaction: -
mixture was cooled, filtered and the filtrate was evaporated. The residne was purified:

by column chromatography over silica gel (eluent : CH;Cly/(CH30H/NH3) 95/5). The L
pure fractions were collected and the solvent was evaporated. The residue was -
solidified in DIPE (0°C), filtered off and dried, yielding 5.5 g (64%) of (cis)-4-amino-
5-chloro-2,3-dihydro-N-{{3-hydroxy-1-[3-(2-methyl-1 3-dxoxolan-2-yl)propyl]-4- :
piperidinyljmethyl}-7-benzofurancarboxamide (comp. 7, mp. 118°C). -

Example B.2
A mixture of intermediate (17) (0.006 mol) and butyraldehyde (0.014 mol) in methanol
(150 ml) was hydrogenated with platina-on-carbon (5%, 1 g) as a catalyst in the

. presence of thiophene (4%, 1 ml). After uptake of hydrogen gas (1 equivalent), the -

catalyst was filtered off and the filtrate was evaporated. The residue was purified by
column chromatography over silica gel (eluent : CH;Clo/(CH3OH/NH3) 95/5). The
pure fractions were collected and the solvent was evaporated. The residue was



solidified in DIPE + ACN. The preC| pitate was filtered off and dri ed,
yi el di ng PCT/EP98/04190
(trans)- 89"213%821& [ (1-butyl - 3-hydroxy-4-piperidinyl ymethyl]-7-chloro-2, 3-di

hydro- 1, 4- benzodi oxi n- 5- car boxani de (conp. 55, nmp. 122[err]C). 5
Exanpl e B. 3 A mixture of conpourrd2{7) (0.008 nol) in HJ (8 m) and
THF (80 m) was stirred and refl uxed for one hour. The reaction

T4§(t u Exem mgﬁﬁ@% g&bmm ACNPYd sk ig&\?ﬁas filtered I Sid &dé&"‘bﬁldiﬂrlﬂisé tgraﬂ It ePgd_
and the s@rans *&&W%EY%§%£P@% ‘{573 ‘7thé9§°'l?y£g@P'ﬁ#ﬁ{ 4o

‘chr omat ogbamttdicxin-S-carboxamidielcompl 5&nhp. 12BPEY.r ] C 2/ (CH err] OH/ NH err])

95/ 5). The desired fractions were collected and the sol vent was
evapor é ThE ééSl due was crystallized from ACN. The pr eC| pitate
was fi d dried, yielding 1.7 g of (cis)4-ami no-5-

chl or o- 2 Am:xm:kafmqoﬁndmﬁbr(ﬁ.ﬂpsmnuxﬂﬁb@mylmdﬂ-ﬂ?@@mﬂmlsglmh)d] 7-be

nzo- ;:g éﬁaﬁg s Exanpl e B. 4
Oorrpound “puri ané"l sep arath Into |ts er{gIntlorrers by

chiral umi nﬁafdg)mvwddahmqssammyewawpaqamd 1000 A:

]gal ue?t emi?ered wmle:soﬁgﬁtmas evapora rated"TRE fesitie whs PLAfied By toluhiO Sur $h
rac oups were co C e oy al e e
(SIS RhRBomapy SFarisTin 2el Ghien Pt bR CHEARIEE S Tl © "o

alittle \fﬂt:aons wiae collectegandhthe sokvent wis evapokatzilf The\sesidael wa&ntystilhmd L

| di
%”rgnsI ?g) S4-am no_'g!e&rlstgpltat%wgsgltﬁregr ffﬂ"[‘i‘l“‘h&’&“‘%lzg(%ﬂc‘s oa%!ﬂ)?'opyl ) 4-
pi peri di nyh}qm%dqhyémzlvd[?nbydmy-i-(ﬂeqxpamtyaﬁcmpmmra@hyla npanged 39, np.

96[ err] C furancarboxamid8{édmp: 41;;11,291@@)- 0.5 %in CHerr]OH]. The absolute
configdration was determ ned to 25 e (3S,49). The (B)-residue was

crystallized fromD PE with a snall am)unt of ACN and a little wat er .
The preci EXRleB& filtered off, washed, and dried, yielding 3.6-g of
trans- ( +) -Gompound (38) (10 g) was punﬁed and separated into its enantiomers by chiral column

T e O S o,

9 7[err]C xmccuoq elr gIIZO& mill Twipjuse fqact(ml groopssweﬁel coll and theiy solvert was -

Exanph l‘zhgg‘A?d 1&&& fré@bﬁ’% Wiliva at of ACN
oH ﬁfm“']d Tetidne 9%‘?
E:_E:Erelr?(s N avéaaeramprecmwerwmﬁe”a fo\ﬁ%%g@ﬁd(ledéﬁé}{ilj;s|3eﬁsngaggy
the catal mswa)smoasaﬂméiz mmydmnqta-hﬁkaxydli(m&mdﬁypml)ws

evapor at ed s : :
O P rans. g dintibning Simettul 7 Sepzoumpcarboxpmids feameprad 39, MR- OGS - 6. chi

or o- (o] =~12i29) de 5- 023 Folin sk dihe @bsalntecrpiiguteti¢ewapdatenhind) to S
-33- 25 %I -1 to F-8 |list the conpounds that were prepared accordi ng

to one of t ve Exanpl es.

The (B)-res1due was crystallized from DIPE with a small amount of ACN and a little ~
water. The precipitate was filtered off, washed, and dried, yielding 3.6 g of trans-(+)-4-
amino-5-chloro-2,3-dihydro-N-{[3-hydroxy-1-(3-methoxypropyl)-4-piperidinyl]-
methyl}-2,2-dimethyl-7-benzofurancarboxamide[compound 40, mp. 97°C;

30 (o] =+12.72° (c = 0.5 % in CH30H)].

Example B.S -

A mixture of compound (76) (0.015 mol) in CH3OH/NHj3 (250 mi) was hydrogenated

at 10°C with Raney nickel (3 g) as a catalyst. After uptake of hydrogen (2 equivalents),
35 the catalyst was filtered off over dicalite and the filtrate was evaporated, yielding 5.7 g

of (x)-trans-5-amino-N-[[1-(2-aminoethy!)-3-hydroxy-4-piperidinyllmethyl]-6-chloro-

3,4-dihydro-2H-1-benzopyran-8-carboxamide (compound 82).



Table F-1 5 - [err] _ Co. Ex.

No- L : OR err] Physi cal data No. No.
1 B.2 wossﬁtﬂlﬂmr]( CHerr])[err]- OH PCTEPSOHI0 106C
2 B. 2 CH err](CHerr])[err]- OH trans; np
149[err] C 3 B.1 CH[err]O(q:l{err])[err] CH
trans; np. 136[err]C 4 CHerr]COCH err])[err]- CH
'flr Z nsnp 'ﬂa%ﬁ%% &tl)%-s list the gon?pgunds tthq;Er‘F Drdpatdd-ddcEiding éocéjé ofthe above ~  H
trans; nﬁxamserr]c 7 B.1 [err] OH :
cis; np. 118[err]C 8 B.1 [err] OH
trans TableP-1 B 1 [err] OH ¢ trans; np.
1660;5 - .Jerr]lHerr]Jerr] C[err]H[err]O . .:10.- B.1
[err] oH tra&y np. 210[err : [err]
11 B.1 H 4 trans mp. 180C
12 B. 1 [err] é_ o rans; np. 210[errjC =

LN CHz-l;I—C - NH, , :

u .

Co. | Ex.

L OR4 | Physical data
No. | No _ ' ;
1 1B2 CH3(CH2)3- OH ‘ cis; mp. 126°C
2 |B.2 CH3(CH2)s- OH - trans; mp. 149°C = .
3 |B.1 CH30(CHa)3- OH | .  trans;mp.136°C° 7 @ - |
4 {B3 CH3CO(CHa)z- OH | - = cismp 118°C"" ¢
5 | B3| CH3CO(CHa)s- OH |~~~ trans;mp.166°C .~ .|
6 |B.1 L"TCHZ— OH |: = tans;mp:162°C .~
7 | B.1 . OH . cis;mp. 118°C'.
' CHy” N(CH,)s~ _
8 | Bl b OH | trans -
. : s .
m(?((cu,),— 3
9 | B.1 ({;20. | o | trans; mp. 166°C; -
CH{” N(CHpy— C2H704 .C3HO
o .
10 | B.1 ﬁbl::-(cn»z- OH trans; mp. 210°C
CH,
O
11 | B.1 l E"(Cﬁz)s' OH trans; mp. 180°C
Cl
_ o _
12 | B. (N OH trans; mp. 210°C
AL
Cl




-34- Co. Ex. -L OR[ err] Physi cal data
No. No. 13 B.1 [err] OH trans; np.
178[err]C 14 B.1 [err] H trans; np.
220C 1o $vokisd err] PUT/RPI8/041P0
185. 4C [err] 16 B.1 ‘ OH
trans; np. 120C, Herr]O 17 B.1 (CH err])[err]-O(CH err])[err]-
H - trans; np. 118C 1 B. 1 NC-(CH err])[err]-
OH 43— 168C__10 Bl (CHlerciferr] OO CHlerr] ) err] -
OH Co. | Bx. transy np. 119¢ “1B. 1 . _
CH err] - $®ietNo.NH (CH er rl] Y[err]- Oi%—( Physwaldﬁgans; . -
168[err] € o [erT ZT BT OH
trans; gﬁ» 1¢4[erfr]C J22 B. 1 llerr] oCH err] -
trans; mp. 131661 | 23 ENF(CHps- [ oH] trans;%l78°C
trans; ng. 144C 2 1 L
trans; . 136C elr] 35 B.1
OH & S 1. S [o5t] 26.B. 1
[err] H O trafs; np. 166C 27 B.1 _
[err] OCHLE . - trang, np.- 130C 2 3
cH err] - ¢t ¢lfdr)r] @ r]]-f{:(c}")2 OCISé rrf] ms’mprﬁ?a‘h"?, mp. 13dC’

15 | B.1 | CHCHN N-(CHp- | OH trans; mp. 1854°C

16 | B.1 cnch,-N\-_)_LJN-(CH,)z- OH trans; mp. 120°C; HzO - .}

17 | B.1 | HO-(CH;);-O-(CHp)- | OH trans; mp. 118°C

18 | B.1 -NC-(CHa)3- OH trans; mp. 168°C .

19 | B.1| (CH3);CHO(CHz)3- | OH trans; mp. 119°C

20 | B.1 | CH3-SO3-NH-(CH3)2- | OH - trans; mp. 163°C

0 L

21 | B.1 Cn—c":-(cn g— | OH trans; mp. 164°C

22 | B.1 (_0_7":“2' OCHj trans; mp. 110°C

23 | B.1 C)_(CH,):_ OH trans; mp. 144°C

24 | B.1 @"CH”" OH trans; mp. 136°C

25 | B.1 O\ OH trans, mp. 160°C

26 | B.1 Q(CH D OH trans; mp. 166°C

27 | B.1 OXO OCHj3 trans; mp. 130°C

CH;” “(CHp;~
28 | B3 CH3-CO-(CHy)3- OCH; trans; mp. 130°C
29 | B.2 CH;-(CH3)3- OCH3 trans; mp. 130°C




29 B.2 CH3- (CHZ)3- OCH3 trans; np. 130C

- 35- Co. . Ex. . -L ORl err] Physi cal

No. No. WO 99/0215B. 1 [err] OCH[ err] PCT/EP3{94190
120[err]C .Jerr]Herr]Jerr] stands for the ethanedi oate salt
.C[err]H[err]Ostands for the 2-propano_t5ate salt Table F-2 5

[err] Co. Ex. CR[err]

Physi cal gete —MNo—No— ettt -CH-ert4eer -
OH Cotfgﬁs np. 120 315 ORAL CH] epysiciidaeir]) [err] -

H No. | Noaps: . Herr]O 33 B 3 CI-l[err]CO(CH[err])[e r]-
0 [algg] Teaiee Toou] "7 pmmire o o]

[err] .C2H204stand§-forﬁ1etethmdmat§ahr] H err] Q[err] rrp 166[6”] C -
. C2H204 St.@ﬁio&?&m&?&:ﬁ&%&ﬁﬂ&&%@sﬁ@“ 10 Table F-3

[err]

. Table F-2 -.:
5
OR* cl
L—N cn,—riz-'-g NH, '
A
Co. | Ex. L orR* | Physical data
No. | No.
31 |B2 CH3(CHa)3- OH |: trans; mp. 120°C -~
32 | B.1 CH30(CHy)s- OH .| - © trans; H,0 . -
33 | B3| - CH3CO(CHp)s- OH {.  trans;mp.138°C ~
34 { B.1 - O OH ~ trans; mp. 166°C"
(CH,);~ o -
: M -
35 | B.1 0, 0 OH | trans; .CoHp04; mp. 166°C
(CHp);—
.C2H304 stands for the ethanedioate salt
10 Table F-3
OR* 1
0
e
O
CH; CH;
Co. |Ex. .
-L OR4 Physical data
No. |No. ysical da
36 | B2 CH3(CHy)3- OH | trans; mp. 138°C
37 | B1 | ° CH30(CHps- OH trans; .CoH204; mp. 197°C
38 | B.1 CH30(CHa)3- OH trans; mp. 100°C




Co. Ex. -L OR[err] Physi cal data
No. No. 36 B. 2 CHerr](CHerr])[err]- oH
trans; np.WO3%02156 37 B.1 CH err]OQ(CH err])[err] PCT/EP98/04199,
trans; . CJerr]Herr]Jerr]; np. 197C 38 B.1
CI-l[err]O(Cl—l[err])[err] trans; np. 100C
-36- Co. Ex. -L CR[err] Physi cal
No. 'No. 38 4 CHe+-o-CHf .%}){ 1 Ok
(32-trans) ,Conﬂ.EXQGG; L OR4 Physical data
20 No. |No. Terr = -12. 29
0.5 %in qHErfTOH) 40 B. 4 CH err]] QU CH rr o OH
(3R-trans)|; 39p| B4Q CH30(CHp)3- OH ?Eéju)al“e) . 96°C;
[err] = +12. 72Jerr]} (c = 0.5 %in CHErr] [a] _-1229°(c 05%mCH30H)
(3S-t r ans)f—mpf25t-5C - Het 56— B % CHferTHereHer ,7 eT Tt
o g n | oo [on |, Gemsasl ] -
- 11. c oip err _ of
OH p ansgm.qu...H[—e;-H-e_ ..... 96 [‘3]9 P (6D 631 il CHAOH)
CH err] O( err] - (3S-t rans{;ss-trahBI; mp2051.81C; .ACKC
[err] = E I%L 1 /oqfh%ﬁihh’]m QH - B 10722 (0 = o
CH err] O [er ]Her]- D 173 &%V‘éﬂ%ﬁé
B( %) q( [ 51| )B.8" | ] CHerEden. bgl[ err 'OH_ OH QS-t;angj,,[.HCF]
err T ETTT IR o] X S ﬁ (S
trans [; Eﬁé-&_errfaﬂfg 2@1‘CO)(:I—P r )‘%@M 2 210{-:rar ;
.(Z)-C[erHr Hefr]dkrr] 45 HO Ao OJS)Zfoéll%mCHg,OH?-i ‘
trans; . HQ™" TP , R - _
trans; np. ‘i‘énteé'ljzl &30(&{12)3' [ect]OH cis; mu_s[o"c S
trans 42 PH.1 (CH3i2€Hd(CH;)3- OH OH  trans; (2)-CiRO; .
.C[err]H[e r]a CTI_] I Z0CT =3 \.,rl[cllj-uu-\m_clj {UII}j
OH 43 | B.dah 3%1201@@@((31‘12)50 OH 1 [ er r frans G—I
trans; M. 44°FB1 | CH3CH,O(CO)CHy),- | OH trans; .(Z)-C4H4O4 -
45 | B3 HO-CO-(CHj)s- OH trans; .HCl .H,O
O
46 | B.1 as OH trans; mp. 190°C
I\
47 | B.1 o 0 OH trans
48 | B.1 0, 0 OH trans; .CoHz04; mp. 120°C .
CH{" “(CHps— '
49 { B3 CH3-CO-(CHj)3- OH trans; mp. 148°C
0
50 | B.1 ¢E“CH2)2' OH trans; mp. 202°C
CH,
51 | B2 CH3(CHj)s- OCH;3 trans; .CoH>04; mp. 132°C
52 | B.1 CH3-O-(CHj)3- OCH3 trans; CzﬁgO.;, mp. 160°C
™\
53 | B.1 0, 0 OCH; trans; mp. 100°C
(CHy)s~

.C2H204 stands for the ethanedioate salt
(Z)-C4H404 stands for (Z)-2-butenedioate salt

dat a



51 B.2 CH err](CH err])[err]- OCH[ err] trans;

Cerr]Herr]Gerr]; nmp. 132C 52 B.1 CHerr]- O(O%[ecgbgﬁ‘gli¥
OCH err] wo99/0215§ rans; .Clerr]Herr](Jerr]; np. 160[err]C
[err] OCH err] trans; np. 100C .C2H204

stands for the ethanedi oate salt .(Z.)3=;C[err]H[err]CIerr] sta_nds for
(2) - 2-butenedi oate salt '

-37- Tﬂié g F-4 : | | - [err]
Co. 2 tﬁ -L OR[err] - Physi cal .dat a
No. No 54 B. 2 OR? CH : cis; Hd
.Herr]Q np 104[err]C 55 B.2 o }r](CH[err])[err]
oH trans; np. 1 rlﬂg -l "
CH err]O(CH err])[err]- LN réﬁ& p. 138[efr]C 58
B.3 CHerr]COCHerr])[err]- . Cis; np. 138[err]C
59 B.3 CH3CQ( CH2) 3-- CH o trans; .Herr]O ! - 60
B. 1 [err] OH P—om'. np. 14oc 761 B
[err] = T5 O — 45 _89 B-L
[err] . . OH 4 : B.j1
[err] No. | No. OH L : _?Fans; C[err] errﬂ‘aerr mp. [180[err]C
Sosc 54 1B cHscHys O _oH T ?6«{'%9 o™

55 { B2 CH3(CHp)s- OH trans; mp. 122°C :

57 | B.1 CH30(CHp)3- OH ~_ trans; mp. 138°C

58 | B3 CH3CO(CH»)3- OH -~ cis; mp. 138°C

59 | B3 CH3CO(CH7)3- OH trans; .H,O

60 | B.1 ¢ OH trans; mp. 140°C

61 | B.1 o OH | . . . cis

(CHy)s— I
62 | B.1 0,0 : OH trans
CHy” ™(CHp);—~ ' _ :
63 | B.1 0_0 . OH trans; .C2Hz04; mp. 180°C
(CHp)s~ . N e
64 | B1 | E;g“cnz)?-‘ OH trans; .CoH204; mp. 208°C
CHy
5  .CH304 stands for the ethanedioate salt
Table F-5
OR? Cl
(_ym -
0\\_/,0
10
Co.| Ex. L OR# Physical data
No. | ‘No. :

65 | B.2 ‘CH3(CH3)s- OH trans; JHCI; mp. 216°C




5

.Jerr]JHerr]qerr]

stands for the ethanedi oate salt Table F-5
[err] Co. Ex. -L OR[ PET/EP98/04190
Physi cal 3“% 3/02156 65 B.2 CHerr](CHerr])[err]- H
trans; HCO; np.216[err]C - 38-
Co. Ex. -L OR[ err] -38- Physi cal data No. No. 66
B.1 CH err ('Y(‘.I—lfprrl\fprrl- trans: Clerr]lHerr]derr]; np.
176C 67 Eo3 err] CH[err]) 5 1] - np. 130 err]C 68
B. 1 | Nd.] C&( éﬁt nans; O“Phﬁ%%ﬁatg [err]
H ern, eTTIC - B.1
H 1664 -B.llar 3?@4 | prr?H 1 %[’SQH?—W' m}gﬁﬁ%?ﬂ stands for
t he ethangdgp#tB.354| CH3CO(CHA3-6 | OH trans; mp. 130°C [err]
Co . Ex. . PRIETT] ' PRysTT3l dat a
68 | B.1 CH;~ OH trans; mp. 154°C
I\
69 | B.1 o OH trans; mp. 128°C
(CHy),y—
o ' _ T
70 | B.1 (;I:I—(CH,),_— OH trans; .CoH204; mp. 188°C
| .

C2H704 stands for the ethanedioate salt

Table F-6
OR*
0.
L—N CH;-N—C
Co. | Ex. L OR4 Physical ’data
No. | No. .
71 | B.1 CH3-O-(CHo)s- OH trans, .H20 mp 120°C
72 | B C}CHZ.' OH trans; JH,0; mp. 1zo°c v
73 | B.1 Oxo OH trans; mp. <80°C_ :
CHy” “(CHy,—
74 | B.1 HO-(CHg)3- OH trans; .2H,0; mp. <100°C - *
75 | B.1 | HO-(CH;3)2-O-(CHy)2-| OH trans; .CoH204; mp. 168°C
76 | B.1 NC-CH3- OH trans
77 | B.1 NC-(CHyp)s- OH trans; mp. 156°C
78 | B.2 CH3-(CHy)3- OH trans; .H,0; mp. 125°C
79 | B.1 [>—cn,- OH trans; .H0; mp. 115°C
80 | B3 CH;3-CO-(CHj)3- OH trans; mp. 100°C
81 | B.1 | (CH3),CH-O-(CHy)s- | OH trans; mp. 100°C




No. No. 71 B. 1 CHerr]-O(CHerr])[err]- OH trans;
.Herr]Q np. 120C ~-72 B.1 [err] trans:
Herr]O MWOS%028& 73 B.1 [err] OH PCT/EP98/04130, o -
np. <80[err]C 74 .B.1 HO (CH err])[err OH trans;
.2H err] G np. <100C 75 B. 1 HO(C:I—l[-e94r])[err] O(CHerr])[err]- H
trans; .Cerr]Herr]derr]; np. 168C 76 B.1 NC-CH err] -
' trans 7/ B. NC(U‘lle”J)a!lerTJ-
trans; rrp!i%ﬁﬁB B.2 <L  cH e}rORY ¢H err]) [ Bhysic data OH _
trans; . H 125C 79 B.1 [.er.r] CH
trans; . H ¢ : 115g2N.@m 2B3 01-1CI-I[err] CO(GhEﬁrr])[err] OH -
trans; np. B: ( erTy EFFJJI‘I-U(LI‘I]_EIIJ)[BIT]- Okt ;
trans; np. S T -39-
Co. Ex. L N(CHpe- PH "‘F‘ﬁygﬁ’c&?ﬂ &:ata MY
No. qz Mrr]N-(CH drr])ferr]- ., : '-
trans CH3- [ r..r] . S G_l '. R
trans; np. CH, =L L 84 B
OH 5[err]C 1 err] stands for t he
et hanedi o4 ﬁ-ﬁf}z)r OH - lng ?%JC
[err] H 2
CyHy04 stands for the ethanedioate salt
Table F-7 -
L—N\,:>rcx-l2—1'«-— ~NH,
orR' H o
5
Co. | Ex. L OR* | = Physicaldata. | v @i
No. | No.
85 | B2 CH3(CHp)s- OH mp. 135°C
86 | B.1 CH30(CHy)s- OH " mp. 130°C
87 | B.1 OXO. _ OH | ' mp.134°C - : |
CH;™ “(CHp)s— ' =
88 | B.3 CH3-CO-(CHj)3- OH mp. 165°C
Table F-8
_ | 1
f
L—N CH,~N—C NH,
OR'* H
' ¢)
10 CH, CH,
Co. |Ex. < o
L OR4 P
No. |No. hysical data |
89 | B.2 CH3(CH3)s3- OH mp. 174°C; .CoH04
90 | B.l CH30(CHj)3- OH mp.143°C; .CoH04




Co. Ex. -L OR[err] Physi cal  data . | 85 B.2

CHerr](CHerr])[err]- CH np. 135[err]C 86 B.1
CH err] O GvHospdiséerr] - OH np. 130[err]C 87 PQF/EPI8/04190
[err] H np. 134C 88 B.3 ,
CHerr]-CO(CHerr])[err]- OH _40- np. 165[err]C Table F-8
[err] 10 Co. Ex. -L ORl err] Physi cal
dat a 89 B~ G:ierF]WILUIIJTLCII} o H
mp. 174[ er F° <férr]H[err]qq.rr] | Q9R4 B. 1 Physnﬂ‘ﬁﬂhr]o(a"le_”:])[e”]-
H Np. IMNC. |. Cerr]Herr]geri] "I
- 40- Cq. Ex. O. -1 ‘Physi ca
dat a .| Ral @CHZ"B. 1 OH |[ er mpp- 17%. -Czﬁz@-l .
(1]7_|4[err]C q lr]i—l[té‘i:ljuiﬁl] 3"" JBA jcé[oj_( [ ])[ ]
err eqr err] -
OH ’L:nzp 1?0'EL qrr] Cem %334_ B. 1Oﬁl—|(}(CH[err ){esror] O(CH|ierr]§)[err]-
H J-orr by ”"rrj..Lcrr}C{cr } Sfefit-t-err4-S-grr| st ands
for the ef h%?nedBcﬂate S€HB CO-(CH)st E) { D8 1] H[err]@el?rﬂ"Cstands for the
(E)-2-but ¢ 1o S 0. har dl o : 1. Gastric
enpt yi ng r@&' gﬁ. ﬁ‘%‘?@%&@%ﬁ cgifm:. %igi%?@% on of _

i dani di neC2FaOastasds fardheiethanedioate salt
(B)-C4H404 stands for the (E)-2-butenedioate salt

C. Pharmacological examples :
5 C.l. Gastric emptyine of an acaloric liquid test meal delayed by administration of_
lidamidine, in conscious dogs.

Female beagle dogs, weighing 7-14 kg, were trained to stand quietly in Pavlov frames.
They were implanted with a gastric cannula under general anesthesia and aseptic _ i
10 . precautions. After a median laparatomy, an incision was made through the gastric wall '
in the longitudinal direction between the greater and the lesser curve, 2 cm above the
nerves of Latarjet. The cannula was secured to the gastric wall by means of a dqublg.
purse string suture and brought out via a stab wound at the left quadrant of the .~
hypochondrium. Dogs were allowed a recovery period _of at least two weeks. o
15  Experiments were started after a fasting period of 24 hours, during which water was
available ad libitum. At the beginning of the experiment, the cannula was opened in -
order to remove any gastric juice or food remnants. S
The stomach was cleansed with 40 to S0 ml lukewarm water. The test compound was
administered LV. (in a volume < 3 ml via the vena cephalica), S.C. (ina volume
20 <3 ml) or P.O. (in a volume of 1 ml/kg body weight, applied intragastrically via the
cannula with a device that filled the lumen of the cannula; after injection of the test
compound, 5 ml NaCl 0.9 % was injected in order to correct for the dead space in the
injection system). Immediately after administration of the test compound or its solvent,
lidamidine 0.63 mg/kg was administered subcutaneously. 30 min later, the cannula was
25  opened to determine the amount of fluid present in the stomach, promptly followed by
reintroduction of the fluid. Then the test meal was administered via the cannula. This
test meal consisted of 250 ml distilled water containing glucose (5 g/l) as a marker.
The cannula remained closed for 30 min, whereafter the gastric contents were drained
from the stomach to measure total volume (t = 30 min). For later analysis 1 ml of the
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m sanpl e?-i‘g%g}'e astric contents, .the glucose concentrations:were’

measur ed The ageeleratipn of gastriciempiying afia liguidymeglxlelayed bytidamidioriimas e rret hod
(Schmglt, cdR&idus dbgass measureﬁ%@th%fﬁoﬁﬁ@oﬁd@oﬂﬁds% Hiddge bhe. o@hﬁgkgt € amunt

of gl ucose that I ne, o) after each 30 mn period, as a
measur e fg? ﬁ%md%@stdf‘g{kﬂé"% AIE@EX i ndependent of aci-d

secretion. 10 Curves were fitted to the neasurerrent poi nts (glucose

emptyi ng AT ] e necaoy RO AR QIS ?ZSEQAF (t
o) 4 U UT U
709 . The ' ﬁ'aia_was cal cuI.a.LEg as L'vaé 0.30 _11:70% of

the last b s8l vent -@3ger} me®6t of the sami d@g. A\ccOI28 a o-rﬁ)?.ﬂ ceI ayed
gastric epptging| (Apy3was cgkgul pted as the bjnme}dipigy 0 én-t- 70%

ot neon dbge_arwsd08 " PURIL L (0 o o 1 bes®er ™
al, 1992)). 5 -0.36 0.57
| 6 -0.52 -0.52
7 0.11 -0.07
9 -0.52 -0.24
10 -0.11 0.15
11 -0.45 -0.19
12 001 | -0.03
14 -0.28 -
15 -0.04 -0.23
16 -0.08 -0.17
17 0.06 -0.30
18 -0.57 -0.47




Table G 1

del ayed by lidamdine in 20
conmpounds at a dose of 0.01 ny/kg

rrg/ kg (c
19 '

20
21
22
23
24
25
26
- 0.
- 0.
- 0.
- 0.

49
56
51
59

17
-0.57
-42- -
Co. No.
73
-0.51
-0. 39
-0.18
78

-0. 34
57 -
0. 09

86

-0. 28

-0. 47

The accel eration of gastric enptying of a liquid neal

consci ous dog was neasured for the foll ow ng
(colum [err] T/ T[err]) and 0. 0025

-0. 23

--:};-0. 41

g

-0.01

18

'74
52
£0.47
79,
C-0011

. -'0 15
- 87.

: ~-0.16
T2

oI &ﬁi"&f ] T/ T[err]). Co. No. [err]T/T[err]pcm;nglgo
mf ferr] [err] T/ T[err] -0.20
-o 78 -0. 30 2 -0.34 -o 61
-0.28  -0.20 3 42~ _0.73 -0.51
=015 -0.21 4 =0 08 -0.21 :
o.50. | ATTR7| AT® | 5 C6.N6.| ATAS7| ATT®
0423 | ob2r>| - ° 0921 0825 048 |
V. U Lo U. - o .
45, | 0435 - 9 - _7?;-9 08154 - 1
-0496 | -0.28 0.19 }10 = -0} 1175 | - 60.0% 039 |-
-8140] 045 11..1-0.45 1-07¢9] -018 | - 2P
25| 018 | 3 |igog || a8 | - ¢
0585 | 047 | 15- - f-004 }o7® | -050 | 03336 -
516 | -0.28 03 0.040. 7 79 |37034 | -0.62.
[Ts5 T%0H | o8, 39, 2800 Po 951 [ 0811
L 37 No. O 817k 106 et ] -
[ e158] TAT] e09] {oezc] /T[err] .. 8442] -0400.42° . i o
-Usec | ght'o| -0.15. 1s ._8- i‘i 86 047 | 033 ]
63 00674 01277 - .87 | .-028] . -.g
64 -0.03 032 |. 77 -0918 | -0.16 .53
0-%5 | -BeP - o4 -0.28]  920.D4 945 I
e ‘L: = T . ; Cr &-1
3% oo ] oo 1 o b3 g0 | - T
-0.20 84 -0. 40 59 -0.13
- CaBle C-2 - O. 33 63 -0.07 0.12
ghe accelﬁasgn of gastric emptymg of aqxquld meal delayed by hdarm@mg gx :
consgous dog was measured for the Qﬂlowmg mtertﬂéﬂlates at a dose of 0.01 mglkg
(column AT/T?) and 0.0025 mg/kg (column ATf["’)

Intm. No. | AT/T® | AT/T®
10 -0.28 -0.04
11 -0.10 0.03
13 0.18 -
17 -0.28 -0.18




Table C 2 -The accel eration of gastric enptying of a liquid neal del ayed

by l'idam dine -in - consci ous dog was neasured for the foll ow ng

i nt er medi ;k@9ve21s& dose of 0.01 ng/kg 5 (colum [err] T/ T[ ECKTEPI&RH®. 0025
ng/ kg (colum [err] T/ T[err]). Intm No. [err] T/ T[err]

[err] T/ T[err] 10 -0. 28 44. 04 11 -0.10 0.03
13 0.18 17 -0. 28 -0.18

-43- : ai s 1. A conpound of formula (I)

[err] g_a_uﬁ a stereochemcally isomeric form.thereof, an N oxide
formt hereof or a pharmaceutical |y acceptabl e acid or base

addi t i onlsd} compeundst foppeladhn Rlerr] and Rl err] taken together
forma bivalent radical of formula 10 Sl ----OCH[err] O

(a-1), R‘OCH[err]RCI—I[eR’r] (a-2),

-O-CHerr]-CHerr]- (a 3
-OCHerr]-CHerr]- XLD_@EA;}.,.
-OCHerr]-CHerr]-CH €
-OCIﬂerr] CH err]-CHerr]- CH[err] wherelnln sai d

bi val'ent radicals one or two hydrogen at ons may be’ substltut ed -

with (err]al kyl, Rlerr] is hydrogen -or halo; - = Rl err]
is hydrogenaéterq@enp@ﬂllarysomwfonnﬂxenpérm] -psldnimwror@[ err]al kyl ;

L is C[err ]pﬁ!ﬂ&%hﬁ&dl}y &Eéﬁtéﬁl&&éﬂd@ﬁﬁ?@ﬂﬁmﬁd@%ﬁf WHepein| :

?[)_ Ii) I S @ r3f S RPTakER tope together forma Riveleot padical of formula R eE L] 2y,
10 -0-CH,-0O- (a-1), , o
-O-CHp-CHy- = (a2),
-O-CH,-CH,-0- (a-3),
-O-CH,-CHz-CH2- (a4),
-O-CHz-CH;-CH2-O-  (a-5),
15 -O-CHz-CHz-CHz-CHZ- (a-6) , . :
wherein in said bxvalent radxcals one or two hydrogen atoms may be substltuted
with Cygalkyl,

R3 is hydrogen or halo;
R4 is hydrogen or Cy.galkyl;
20 R3 is hydrogen or Cj.galkyl; -
L is C3 g¢cycloalkyl, C5-6cycloalkanone, or Cz.5a1kenyl
or L is a radical of formula

'Alk‘R6 (b'l )s
-Alk-X-R7 (b-2),
25 -Alk-Y-C(=0)-R® (b-3), or

-Alk-Y-C(=0)-NR11R12 (b-4),
wherein each Alk is Cy.iqalkanediyl; and
RS is hydrogen, hydroxy, cyano, Cj.galkylsulfonylamino, C3_gcycloalkyl,
Cs.¢cycloalkanone, or Het!; |

30 R7 is hydrogen, Cy.galkyl, hydroxyC).galkyl, C3_gcycloalkyl, or Het?;

X i80,S, SO or NRS; said R8 being hydrogen or C;.galkyl;

RY is hydrogen, C.galkyl, Cs.¢cycloalkyl, Cy.galkyloxy or hydroxy;

Y is NR19 or a direct bond; said R10 being hydrogen or C;_galkyl;

R1! and R12 each independently are hydrogen, Cj.galkyl, Cs.gcycloalkyl, or R11
35 and R12 combined with the nitrogen atom bearing R!! and R12 may form a

O g



25 -Alk-Y-C(=O -Rerr] (b-3), or

-ALk-Y-C(=O -NR[err] R err] (b-4), wherein each Alk is

d err] al kanedi yl ; and Rlerr] is hydrogen, hydroxy, ecyano,
Cerr]al k)%é% I am no, (err]cycloal kyl, PCT/EP98/04190
Cerr]cycl anone or Het[err]; 30 Rlerr] is hydrogen,

Cerr]al kyl, hydroxy(ferr]alkYl, Cerr]cycloal kyl, or Het[err];
Xis O S Sqerr] or NRlerr]; said R4#r] being hydrogen or err]alkyl;
Rlerr] is hydrogen, Clerr]alkyl, Clerr]cycloal kyl, C[err]alkyloxy. or:

hydr oxy; ‘J}ﬁ;ﬁ;ﬁ Mﬁ | Dbeéing
hydr ogen or e yrrohdxx tér )]l ritlg b%tﬂjbéxﬁ§5% szﬁtﬁu‘gﬁu%&{bependent |y

are hydrogen, akﬂ I@FPWQ@PP]’@&?@%(E[&IG l)a:gmo a4 R ~ and R12
conbined with tbanbimdmmmehmgen&m R[Hﬂﬂk%aﬁmd%‘ﬁwm‘h gIop a

- 44- g-morphBithy1 3adiéhi B Wiméﬁaﬂ&gﬁsﬁg&%& wiBlch Gkt | 0Nl 1Y

substituted wt

di (] &rr]al kyl ) Hetlrand Het? ca¢hrinfgpendt Belected from furan; furan substitwedi ned
with the ni trogqgth_t@ dlBhﬁﬁr Bﬁ%h or -
4- mor phol i nyl radi caf1 Wﬁgﬂg@g?r ona y su g{r t ut edéﬂb%&é&v@ﬁr] al kyl ;
and 5 tqeBwi 2 dinvolpps; paioxolanebstiuied stittbi-s3lkeh a dicxpae e d from
furan; furan suaﬁixahuhﬂsimuted thh Ci-galkyl; dféwrarxt ﬁ'tétirﬂhydfopﬁ?ﬁho

t et r ahydr of ur an: fet n su ut ed

Gerrlalkyl: a & el né"‘ Rl et Yar‘?'?f"&“%‘??"]“gr%ﬁf’f

di oxdfe; a two substltuentajsaolx mtbpendmtlysdeadd from-hal), drydiaxiykeyano, or

t et rahydropyrang @M %ﬁ?ﬁn

derr] gl kyIpy pyr ol cy st1tu wat{r Pe?\’%%hﬁohgﬂgig%
two substituent sndm q ggjm eri%!r@w £yaso Gaselkyh primidinylcyano, or
Clerr]alkyl; DYbyﬂhﬁ&ihyl mmtmntﬁuﬁéﬂwﬁdsméﬂiswm Rlentlybst i tuent’s

Ghorr]al kyl ; py AR PR hao. Tydrdy” &y, %ﬁ#ﬂ“ﬁ@ﬁw&ﬁ%@éﬁ% one

or tvis substi tumdﬂl(é}qgﬁlalkyl)dmum:qbgnﬂhgmyl pyridazinyl substituted with ene értovw hal o,

hyd : d
d?/(zf)e(r/r];?ligf) g%sﬁ% pyr 5‘“%&ﬁ§§¥ﬂ8§?nmm§%°@%d& wth one or targ
substituents eah-gatiod e @9?11’!”921@!1 pyrazinyl Nhﬁl witly onepreitwpal ky| oxy,

Clerr]alkyl or rsawxmaﬁé@ekh%e Rl Isenéhteamharytww&ytbyﬁﬁe g ko
substituents ea ﬂ (igendent |y sel ecéﬁﬂ 6 al o, droxy ﬁ
1-6

oy

Cerr]al kyl, » MY, INQNO5 AR, “HBmOr?B and
di (C[20r] al kyI ) &yi_galicydoxiycatbonyl; Cler r] al kyl oxycar bonyl

Het[err] can also be a radical of fornula . [err]
Het! can also be a radical of formula o

0 0 o
R”—-N/LN—- R”—N)l\N-— R'S—NJ\N— N—
\—/ P

(C-l) (c-2) (c-3) (c-4)
25

Het! and Het2 each mdependently can also be selected from the radicals of

formula
o 0
CLX, LY. O

d-1) (d-2) (d-3).

I



25 Het[err] and Het[err] each independently can al so be

selected fromthe radicals of formul a

[err] WO 99/02156 PCT/EP9/04190

R13 and R14 each independently are hydrogen or Clerr]alkyl. 2. A
conpound as clainmed in claiml whereisatsthe -ORlerr] radical is situated at
the 5 3-position of the central piperidine noiety having the trans
confiiguration.: 3. A conpound as clained i n claim1l wherein the
-OR[err] radic i e n of the central

pi peri di ne noi 3?.&d?0ﬂ4%gggé&h5@nge£dr&gg? #}kglhy of clains-1 to 3
wherein L is (Jerr]cycloal kyl or C[err]al kenyl; or L is:a radical

of formul2a Akethpoundiay daimeddn elahhk wher€inehe JORk il feisituated at the and Rl err]

IC[SeP)r/ crssglethEé{ﬁ&%yme%xm;m err&g;v% ﬁéﬁﬁ%%ﬂﬁg&&trahydrofuran

di oxol ane; di oxol ane substituted with d err]al kyl ;
t et r ahydr3 pcampopyd asiclainmed in slaimt whereinh the tOR radical lsrmaedubﬂtel tuents 15

| ected f kyl dical of f I 1
?g- g)c gr rﬂﬁbgﬁ&; ?f(mZ)cg%ﬁPg%dﬁeerr%@ syC[ e(r);] gl rksl I Cgr E isogmrjagi (cgl Z)f

formula (b-2), wherein Alk is Cerr Ikanedlyl Xis O and Rerr]
is Cﬂ@rr]‘al&k@n@ﬂ“h@&dwien@HDWMbl ta3 in bds Gascysoalkylor formul a
(b-2), where) galbryli J%I: i okt Al e @ambb e 1] S
razi nyl substltuted W|th er nd_X Js err ereln
I[I%%/er r] |>/s W@r%g’ér?ygwg\?{‘éi Y Gyano, myl’splg onyl WCQ&GWCJ |

(b-3) wher eorHef!, whereihi Hat is tbﬁﬁlsydwmfhnl?amumlane di6Xolare] sabktiﬁxtedfwidi oxy o
bond. any- Clredli te%&@?%ﬂuﬁﬂéﬂﬂf%&%ﬁ it P e 8 spllienel, © 7 (7T
conbilfied wi selectesfromthydemxy, baloand Eassaliyl; or a radical Ofﬁ{l‘m“iq (caﬁd(ﬂ)%l‘r] form
B?lglro;: ! SLBZ{CF‘PU‘?% m*rRl?"‘}s CPIRRY Sr E91s &'rﬁhé@ Mar Onwﬁ@ﬁ Al is hebutyl
2- et hyl -1, §mﬂ&%eﬂdé¥¥ex igOagnd Bub%@l-ﬁﬂkﬂ@rmmxycl 6alkyl érLis aradical of -
4- et hyl - 2- fosinutbo@®i-2)) Whefin Ak fsﬂwéiﬂﬁh&dlﬁhkﬂ is Het2viiefoih Hetditp g with
tCle;Ir ?nh{d\r,\ﬁfeﬁg)% ¢ '“‘ﬁfgwt‘%gfdﬁn%i] libd %f}}'ﬁs wherem Réls hydrognH Eld -sgﬁ:yfl aimed _' :
20 is a radical of formula (b-3) wherein Y is a direct bond, and R? is Cl-salkyl hydroxy N

or Cj.galkyloxy; or L is a radical of formula (b-4) wherein Y is a direct bond, and -

R11 and R12 are C)_galkyl, or R!! and R!2 combined with the nitrogen atom beanng

R11 and R12 form pyrrohdmyl

25 5. A compound as claimed in claim 4 wherein L is butyl; propyl substituted with
methoxy, methylcarbonyl or 2-methyl-1,3-dioxolane; ethyl substituted with
4-methyl-2-pyridazinone or tetrahydropyranyl; or methyl substituted with
tetrahydrofuranyl or tetrahydropyranyl.

30 6. A compound as claimed in claim 1 wherein the compound is
(trans)-(-)-4-amino-5-chloro-2,3-dihydro-N-[[3-hydroxy-1-(3-methoxypropyl)-4-
piperidinyi]methyl]-2,2-dimethyl—7-benzofurancarboxanﬁde; a pharmaceutically
acceptable acid addition salt or an N-oxide form thereof.

35 7. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and
a therapentically active amount of a compound according to any of claims 1 to 6.

o



(trans) ( ) 4- ami no- 5- chl or o- 2, 3- di hydr o- N-[ [ 3- hydr oxy- 1- ( 3- rrethoxypropyl)
4- wo 99021361 i di nyl ] met hyI ] - 2, 2-di net hyl - 7- benzof ur anRCF/BBIA4IWe ;

pharmaceutical ly accept able acid addition salt or an N-oxi de_for m
t hereof. 35 7. A pharnmaceutical cggosition conprising a
pharmaceutically acceptable carrier and a therapeut ically active
anount of a conpound according to any_of clains 1 to

- 46- Amsmmnnsappwm@ aownaﬁlmwsde@ toclaiput Mhersin

accor di gg ity many\daﬁvearaomlnofacompbh@dmetaing:tadnyoatt@mmtmlww@t gf ath
conmpound acgor . cl ai intimately m xed w
a phar mace‘H'PF’(,a Y&“é%ﬂgﬁé#‘ﬂ%ﬂ’@i‘yac%epg'b?eAca(%?ﬁ)ound accordi-ng'to any of

claims I to 6 for use as a nedicine. - 10. A conpound of formla (I'11)
[errs 9. A&ompoundacco@dmgwmcoﬂdlmmsllltp&focususlﬂmecﬁand addi tion salt
thereof or a stereochemcally i someric formthereof, wherein
R err] and Rl err] are as defined in clalmlfor__
conpound@ oéc}:&p%péoho)rﬂ:ﬁl@l) 11. A process for preparing a conpound of
formula (1) wherein §) an i nt er medi ate of fornmula (I1) is
N-al kyl ated with an interne Rate of forRul aR® _ (Ir1) ina .
reaction-inert solvent and/- tional 1§ e presence of a suitable base
[err] 20 b) BmnNapp p‘Hh-eI'{-a: >—odiH,al del®®e i nter nedi ate of -
Hei-ng a conpound of formula L-H,

formula L'=0 (1V), said L ~
wherein two gem nal hydrogen atons |n the R? C[err]al kaned| yl
noi d0y are replaced by =O is reacted with an internediate of

formila (11} hharfiRiceutically acceptable acid addition salt thereof orle¥térbochemically
isomeric form thereof, wherem R1, R2,R3, R4 and R3 are as deﬁned in claxm 1 for
compounds of formula (T). S o

15  11. A process for prepanng a compound of formula 1) wherem L e
a) an intermediate of formula (II) is N-alkylated with an mtennedxate of formula a
([11) ina reactxon-mert solvent and, optlonally m the presence of a sultable base,

. Rl . Rz ’ -. o B 'z .
NH, ——— . ®
| S R

K ) ~
RS
an : ()

,.on‘

- A
L-W + * H-N . CH.

b) an appropnate ketone or aldehyde mtennedlate of fonnula L =0 (IV) sald L'-'O
being a compound of formula L-H, wherein two geminal hydrogen atoms in the
C1.12alkanediyl moiety are replaced by =0, is reacted with an intermediate of

formula (TII);
OR‘ Rl R2
/— .
L'=0 + H-N CH,~N~—C NH, ————> O
av) am R
c) an intermediate of formula (V) is reacted with an carboxylic acid derivative of

formula (VI) or a reactive functional derivative thereof;
30

L



c) an internediate of formula (V) is reacted with an carboxylic acid

derivative of - formula (VI) or areactlvefunctlonal 8% vative
t her eof ; W 99/02156 PCE 2‘/30
[err] d) an internediate of fornmula (VI1), wherein X is brono
or iodo, is carbonyl ated 47 the presence of an internediate of
formula (V) in a reaction-inert solvent in 5 the presence of a

sui tabl e catal yst and gﬁert iary am ne, aqg atga tenperature

rangi ng between room §enperature and the rafl terrperature of the reaction
m Xt ure; 0, ereinin

t he above reactlc}n @%@Hﬂ% l?Ia(')"lc r]NHzR[errl 'Rl , Rerr]
and Rlerr] are & defined in c a1 and Wis an appropriate

| eavi ng group; (V) ~-e) or, conpoundwgf ormul a (1) are converted '

i nto each ot her fO||OWI ng art- known 15 . ¢ transfornation réactions; or

I f desired; conpound_of f rrrul a erted o HelNtOoa
phar maceut i c‘i) ap intempedi &tﬁ“@ géh;’t"mﬁ“g 18 brgmo oz i, iss fated: o
addi tion salt anltiiemauaﬂmpfntérmemdt@oﬂohnuh(Ggriuarréﬁﬁonﬂﬁatmv‘rmm base
form W th alfkaJ Olﬂ ad)gleswed tereochemcally
| SOfTEFI C forrrsﬂ?"f'n@‘feé e Qﬁmtabl thr ?qaéyaﬁll"é% ‘Hl]%é ﬁ'&fﬁnd of

formula (111) mgbetweenroomtemperammandethermﬁmnempbratmmﬁﬂmxeadﬂoh)
wherein PGis q&xaﬂ.g.roprl ate protective

OR* . R!' R?
/7 co
L—N CH,~N—H + X NH, ————
llls _catalyst
R3
W) Vi)

10
wherein in the above reaction schemes the radicals L, R1, R2, R3, R4 and R5 are
as defined in claim 1 and W is an appropnate leaving group,

e) or, compounds of formula (I) are converted into each other following art-known
15 ~ transformation reactions; or if desired; a compound of formula (T) is converted -
into a pharmaceutically acceptable acid addition salt, or conversely, an acid
addition salt of a compound of formula (I) is converted into a free base form =~
with alkali; and, if desired, preparing stereochemically isomeric forms thereof.

. 20 12. A process for preparing a compound of formula (II) wherein
a) an intermediate of formula (VIII), wherein PG is an appropriate protective
group, is reacted with an acid of formula (VI), or an appropriate reactive
functional derivative thereof, in a reaction-inert solvent and subsequent

deprotection of the protecting group PG yielding compounds of formula (IfI);
25

OR?

Crorgn - s
PG— N—H + HO-C NH, -—— (D)
_ R

(VI

wherein in the above reaction schemes the radicals L,R1,R2 R3, R4 and R are
as defined in claim 1 and W is an appropriate leaving group;

A



group, is reacted with an acid of formula (VI), or an appropriate reactive
functional derivative thereof, in a reaction-inert solvent and subsequent
depr ot ect iv%'sv%zltshe protecting group PG yielding conpounds of fornula

(rrr); 25 [err] RICITEF98/04190 t he
above reaction schenes the radicals L, Rerr], Rerr], Rerr], Rerr] and
Rerr] are as defined in43.laim1 and Wis an appropriate

| eavi ng group;

- 48- b) or, corrpounds of formula (111) are.converted into each

ot her foIIo own transformation reactions; or if

desi r ed:; 3rrpbun‘%1'p°?nqs(?|fr§?ﬂn&“f@)“q%°me ’nmmh%hﬁnfeliowmgant-o an aci d
addi ti on salt  kngwitsansformation reactinns;or i dbsire® conhs poudl of formula

conpound of fqr_rdmgﬁedi d%98; %’g into a free base rormw B kalr
and, Ef gds“rgr)l%ga E_)mg‘\égﬁs & cepy mrﬁ“c"fl“f iomealt of & or s

t her eBf . compound of formula is converted into a free base form with alkali; and if

deslred  preparing stereochenncally isomeric forms thereof.



