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PCT/ EP95/ 03691 N- SUBSTI TUTED PI PERI DI NYL BI CYCLI C BENZOATE
DERI VAT| VB®0 96/18027 The present invention i s concerned w th nSwEEP3®Aat e
derivatives, pharnaceuti cal conposi tions conprising said novel
conpounds, processes, for preparlng conpounrls and .conposi tions, and

- the use thereof as-a.nedicine, 'in particular in the treatnment of
conditions involving a:decreased notility of the colon. 10 In our
EP- 0, 389, 037- A, published on Septenber 26, 1990, N-(3-hydroxy-4-

piperidinyl) (di WBBWBDWERWB&CYHU@WAWE@EW

derivatives are di scl osed as having gastrointestinal notility
stinulating prOpEIHEb oot mmwd—oﬂ—sepTenber
- 11, 1991, N-(4-piperidinyl) (dihydrobenzo- furan or
~di hydr o- 28+ bSFhe@msentinventionsiseangemed mishnovelhenzgate @ﬁry@uWemg@umh ng 15
“gastrointesti Pﬁgh | froce: gLine
Beechan) , cBﬁJpoEiBbhi%&M %}a&&hbw 19 aﬁmsener |s§§lﬁ%§b Ioses t e use
as 5HT[err] a@éegmap&amgﬂmsw apR misdiae Wﬁs
- X-COY-2Z, m%ﬁmﬁo%mmmmdmuﬁwwumY can be oxygen, and

Z can be a substituted piperidine noiety. WO 94/08995 (Sm thKline

Beccham yonuibloil g isdBitn Shuided onERERRE b K G- | " 27
ant agoni stic mmmmﬂy(mlﬂmbmafmantmdﬂgdtew-benmpymbﬂrbmmm\derMﬁwsldne

Hural ?Z& gf bg\%ﬁ‘:ﬁgl%gm #%%gﬂﬁésn partic ar %#agah&oea @Eeg{s of |BS.

Unexpect ed| y ERrR, 4I45a862d§ spubhﬁl@cbnmmbﬂ 13+ 194 N-(depiperidioyl)

-
H

| ntestinal ?ﬁi DA 1R carﬁ&&?rﬁd?& @s'sﬁé‘ais ogécfﬂtﬂ'fa%ﬂlg
corrpounds show ut_| I n treat con {] ons I nVOol Vi ng a
decr eased® notgumlptesnna! n@uhm@mlml,g reapsEtess WO 913/{13 ),

present i nveRpjubRéheld onMARRYS) ngW?&sBI@%QHé Bsed Smtrbétéior*iﬁ&gaﬁsis he
Forml a of esters of general formula X-CO-Y-Z, wherein X Lan be] a substituted phenyl, Y can be
oxygen, and Z can be a substituted piperidine moiety. WO 94/08995 (SmithKline
Beecham), published on April 28, 1994 generically discloses, for instance, substituted
20  7-benzofuran carboxylates also having SHT4 antagonistic activity.- The latter two patent
applications describe the use of the SHT4 antagonistic compounds in the treatment of
irritable bowel syndrome (IBS), in particular the diarrhoea aspects of IBS.

Unexpectedly, we have discovered that the present novel compounds show intestinal
25  prokinetic activity. Hence, the presently disclosed compounds show utility in treatment
of conditions involving a decreased motility of the intestine, especially the colon.

The present invention is concered with novel benzoate derivatives having the formula

"L-—N O—C NH> .

30

the N-oxide forms, the pharmaceutically acceptable acid addition salts and the
stereochemically isomeric forms thereof, wherein :
R1 is halo or C;-galkylsulfonylamino;

35 A represents a bivalent radical of formula :



the N oxide forns, Tli]es@aa;agmgﬁgd g(%l | y. acceptabl e acid addition salts and *
'F forns thereof, wherein: R err].

t he _ stereochem
hal o ory&bégtisake! kyl s , mu A represents a bi VRCEEPISGMILal of '_ ¥

fornmul a:

-Cl-l[err]-.Cl-l[err] (a) ,
- CH=CH |ntherad|cals

hydr ogen at ons epl aced ya b5 g

hydr ogen or qe%ﬂ@ (S) L is a ra - r-ral-a

-Ak-Rerr] -CHz-(GHz—CHz- O A k-ORerr] (e, 10

-Alk-NR[err] R err Alkis d err]al kanedi yl ; R err] is
hydr ogen; cyano; (]CTI Fﬁal kyI ca(rc??ony Cl err] al kyl oxycar bonyl ;
derr] cyclmahdqaﬂmals (a), (b)cindr(c) eneloritwolhyirogen atims may bk eplaced byl : phenyl or

phenyl 5 t(rs .ed w thhalo, (err]alkyl - . or.(ferr]al kyl oxy;
t et rahydro h * di.oxol ane; di oxol ane substituted with errjalkyl; 15
di oxane; MB@FQ@P@N loxyt h C{err]al kyl; pyridine; pyridine
substi t ut qgl | falichPofFolthula : Cerr]al kyl; pyri dazi ne; pyridazi ne
substi tuted W|th one_pr two supstituents sel ect ed from . halo,
d err]al kyl, hydr‘w‘yR or ara | of formula:
[err] _ : -Alk-0-R5 , (e),

10 -Alk-NR5R7 ®:

Alk is C;. 12a1kaned1yl _
R4 is hydrogen; cyano; Cmalkylcarbonyl C1.5alkyloxycarbonyl C 7cycloa]kyl,
C1.5a]kylsulﬁny1, Cl.@lkylsulfonyl phenyl or phenyl subsntuted with halo, Cx.salkyl or ‘
Ci-salkyloxy; tetrahydrofuran; dioxolane; dioxolane subsututed with Cj.galky]; dioxane;

15  dioxane substituted with Cy.galkyl; pyridine; pyridine substituted with halo or Cy.galkyl;
pyridazine; pyridazine substituted with one or two subsntuents selected from ha.lo,
C1.5a]ky1, hydroxy; or a radical of formula :

o . 0.

| RS;N’IJ\N.;'_ @ o n*-ﬁ’_lkn_;' ®
—

20
wherein R8 is hydrogen or C1.5alkyl

RS is hydrogen; Cj.alkyl; hydroxyCi.galkyl; Cl-salkylcarbonyl. phenyl or phenyl
substituted with up to three substituents selected from halo, C;.galkyl, Cl.salkyloxy, -
RS is hydrogen or Ciealkyl;, '

25 R7is hydrogen; Ci.galkyl; Cj.galkylcarbonyl; Cl.salkyloxycarbonyl pyndazme,
pyridazine substituted with one or two substituents selected from halo, Cy.galkyl,
hydroxy; pyrazine; pyrazine substituted with one or two substxtuents selected from halo,

Ci-ealkyl, hydroxy.

30  As used in the foregoing definitions halo is generic to fluoro, chioro, bromo and iodo;
Cj4alkyl defines straight and branched chain saturated hydrocarbon radicals having
from 1 to 4 carbon atoms such as, for example, methyl ethyl propyl butyl,
1-methylethyl, 2-methylpropyl and the like; Cy.galkyl is meant to include Ci-4alkyl and
the higher homologues thereof having 5 or 6 carbon atoms, such as, for example,

35  2-methylbutyl, pentyl, hexyl and the like; C3.7cycloalky1 is generic to cyclopropyl,



err]al kyl ; hydrowa{sShdeiﬁds@éénRe L&j rf| Hky/ SHEEDHAGIBEEphgNY| or phenyl
substi tutwdgmodz-/up t tu ts s&EPLAGEDS r om [jal BCT/EPSVASSH Kyl ,
C err] al kyl oxy; ﬁlﬂﬁﬂmu rOgen Or L erT ] arkyr; Rerr] is
hydrogen; C[err]alkyl arbony3-, ([err]al kyl oxycar bonyl ;

pyri dazi ne; pyri dazi ne substituted with one or two substituents

sel.ected from h err]al kyl , 25 hydr oxy; razi ne, ra2| ne
Subot | ¢ ut ed PORUGhEYIOPE) SlAheryl asdeyclobrtis By 1satkapedist defiies byslent

g: ;er ;]ngl kyl ,sumgﬁf @%a?gfgla\ghﬂﬁ H}bgérbw%déls donthi f%ﬁbﬁﬂi tdﬁﬂd:ﬁ?én &bmb Or ﬁga
 err]al kyl éHFth’ﬁi?re 2‘“““"%% 6%’(3&?%’“&‘@9& 03»! 8taned1y1y
ERERE e e R ot e S R
30 J%P“‘!?Fg'b"ﬁ'é’ﬂ PhEME&XP%@Qé ettt lsihets expok, °f oY1) (0

andLlsaradlcaI of formula (f) then Rlerr] is not
d err] al kyl Getpbagmaceutically aco&ptabbwld addition sah&@gmmlgn ingboye aredmeant i s

to f
gsp:rlgrclt gn E@Qﬂ"ﬁ ﬁ{’lal n sat rate dtQrocar bon ra %¥h%vzﬁaﬂnwes from
1 to 4 car bhéempounds of fi @mdaa)mam@mmmmmawmen&bmbmmmbw

(1:[ gﬁ ]hg kt deuuag {RHavd forMRvith &l abpdphiaté Acid T APprdpate/dcidsomfAe, fof | ng' ude
and t he mygwmnmosm&aqlm!sbﬁs hydrohalic-acids, &g hydeeshlaricnrhydsoheemics for -

exanpl e, tacxd, salfum M@W&phoﬁ@&hdﬂ}elg@tﬂids hc%laslasucmlrfoiwpn@l gyl
is generic cl opr opy/ , ¢l obu Hen y cl ohexyl” an
cycl ohept yl W‘{Pﬂlﬁ{' aﬂ%qq'% %i‘érﬂxaﬁ 'ﬂ%ﬁ-“@?“br anched
chai n hydr odambrie, malit, exriasic aﬂmcammage-tmlmmd, ehnés%lfoﬁcbb&nzei&mfoms such

32, A Pfodtof! REANE b BRRAA e, pl b e,

1, 9- nonanediterim addidon shltasmeel hereinabove also romptisesitbesolvases which the compounds
 12- dodecanegiyimf ) hi'Gell a8 ifetaHs {HERISE aFe 4616 16 fokm. Such solvates are for

example hydrates, alcoholates and the like. Conversely the salt form can be converted by
treatment with alkali into the free base form.

[ .
wherein Rlerr] is hydrogen or -(err]affg %ydrogen;

20
The term “stereochemically isomeric forms” as used hereinbefore defines all the possible
isomeric forms which the compounds of formula (I) may possess. Unless otherwise
mentioned or indicated, the chemical designation of compounds denotes the mixture of
all possible stereochemically isomeric forms, said mixtures containing all diastereomers

25  and enantiomers of the basic molecular structure. More in particular, stereogenic centers
may have the R- or S-configuration; substituents on bivalent cyclic (partially) saturated
radicals may have either the cis- or zrans-configuration. Stereochemically isomeric forms
of the compounds of formula (D) are obviously intended to be embraced within the scope

of this invention.
30

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

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

within the scope of the present invention. For instance, compounds of formula ()

wherein R4 is 3- or-6-hydroxypyridazine, or a radical of formula (g) or (h) wherein R8 is
35 hydrogen may exist in their corresponding tautomeric form.

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



The pharnmaceutically acceptable acid.addition salts as nentioned

her ei nabove are 10 meant. -t o. corrpr I se the t herapeutically active non-toxic
aci d advigsemeozrlt forns which.  the conmpounds of f orCI/EPSSIOBeHr € abl e
to form The latter can conv‘en‘i"entl-y e -obt ai ned by treating the
base formwi th such appropriate acid. Appropriate acids conprise, for
exanpl e, inorganic acids such as hydrohallc acids, e.g. hydrochloric or

hydr obr oni ¢ acj d; sul f tric hasphor c d the I I, ke aci ds;
or organic %@!ﬂ‘g’g‘ﬂﬁ’ﬁ‘ea@m?l& & sw}?e[;gg F
hydr oxyaceNtexidized.t i c, pyruvi c oxal i c, malonic, sucm ni c . rral ei c,

fumaric, malic, tartaric, citric, rrethane sulfonic, ethanesu,lfonic,

benzenesul ﬁgmﬁterﬁ]ﬁgyw;%f%ﬂmﬁ% hiéesc! am ¢, salicylic, p-anminosalicylic,

panoi ¢ and e term addl tion.salt as used herei nabove

also ¢ nprkéessmmuﬁsly\)md@@genorclmwmn@ ereblydydmeenormathoxya (1) as
wel | as thﬂl§ﬂ‘ltér§sﬁr ﬁg{mﬁ{ﬁd&g]@f{oﬁnﬁmqm ,%g h 20 solvates are for
co an

exanpl e hyd at es the | ke versely the salt form

can be conWb?‘!édSBl}bsP%myl\Mﬁt%‘NhﬂsW ithe free base form

tTEe term’ @hamqlshmﬂaizhmgamﬁ:ﬂg@ aﬁﬁg).@m@nhemgsﬁfaeﬁﬂﬁ@&(e“nes all
e ogsible 150 or,ns Whi C npounds of fornul a may

pOSSess. Lﬁ‘l‘&@%@ Y8R thesarhon Aoy °5¥¥"é’c?‘°‘!‘he cheni cal

desi gri@ i owhen LG@EW s:f fanmileed); Réis preferabmy hydmgemtyaid Qigalkyldatbonyl, -

o ast or conbr o< RERb Gy o7 5pjonll G et ety donolie, |

parti cul ar substituted withﬂ;qgkhyl,qayndnﬁeaadm@dhmuhl’(g) whexein B8 iso@f galkylat i on;
substi tuenﬁ;ﬁyﬁ%@s\i@étﬁ E?Wﬁxlﬂafo dr&aart [ aI I y) saturated radi cal s may ‘

have eithe Ci'S- Or trans-con urat I on, St ereochenical |y isoneric

forns of then:brtpomﬁ@loffGM(ed,R ¥R§¢fefabbﬂlhmeﬁ,cl-6ﬂkﬂ.ntended to be

enmbr aged E‘al@ﬂ Sone of the conpounds
of for rrula Mlh O&?(@éﬁﬁb%mﬁp?ﬂyaﬁ?% for Such - forns
al t hough n¥i e@kmmﬂm} ﬂsmelaw@dmﬁ Wk&mfmﬁned to be
35 incl upgydto mw?yﬁd@mbmmfedtmm O g4yl Cmmyldxyarb&m i nst ance,

conpounds of mula (1) wherein Rlerr] is 3- or 6-hydroxypyridazine,

o ct i+ RreBhirg ¥enl b St Bompopnas Jf IR o Ghicis ) AR T

t he C(%Ifgounds of fornula (1) are neant to conprise those 40 conpounds of
formul a (| Funteristerestagcampands asd thasetcomgmundaofrfmaula (waﬁemudk?n t he

LA R ap—

More interesting compounds of formula (I) are those interesting compounds wherein Ais
25  abivalent radical of formula (a) or (b).

Preferred compounds of formula (I) are :
' -[(teu'ahydro-Z-furanyl)mcﬂlyl]A-p:pendmyl 4-ammo—5-chloro-2 ,3-dihydro-7-
benzofurancarboxylate;
30 -[(teu'ahydro-Z-furanyl)methyl]-4~p1pendmyl S-ammo-6-chloro-3 4-d1hydro-2,2—
dimethyl-2H-1-benzopyran-8-carboxylate;
1-(3-methoxypropyl)-4-piperidinyl 4-ammo—5-chlom—2,3-d1hydro‘7-benzofman
carboxylate;
1-[3-(2-methyl-1 3-d10xolan-2-y1)propyl]-4~pxpend1ny1 4-ammo-5-chloro-2 ,3-dihydro-
35  7-benzofurancarboxylate;
1-[3- (1-methylethoxy)propyl]—4-p1pendmyl 4-ammo-5-chloro-2 ,3-dihydro-7-benzo-
furancarboxylate; '
-[2-(2-hydroxyethoxy)ethyl]-4-p1pendmyl 4-am1no-5-chloro-2 3-d1hydro-7-benzo—
furancarboxylate;



-4- so-call ed N-oxide, parti cul'arl y those N oxides wherein the

_piperidine-nitrogen is N- oxi di zed. Rlerr] is interestin Iy
hdl o, prefwoabnee2thioro; 5 Rlerr] is interestingly hydrodT/iRs0361
Clerr]al kyl oxy, preferably hydrogen or nethoxy, .~ Aisinterestingly a
bi val ent radical of fornmula (a) or (b), -5- when A is substituted, nethyl
substitution is preferred when A is a bival ent radi cal of forrrul a

the carbon atd GaPlERRroR BB B feeridie] £ rang SR "
fcf)rrrui aI f(dl) dﬂiydrm‘]-beszqfunheurbm&y}almydrogen cyano, C[erHaI kyl car bonyl ,
err]a 0 c 1]
tetrahydrgfurgln ’@?%P %}SE&&S}’I 4'%'l“ﬁtu‘th‘%‘%'vvl%ﬁh@?ﬁ&eér'"r M@?ﬂlﬁ%‘ a
radical of fethyl |4a[[(lgammoé-ehlnw,érdd}ydreﬂqe@qumibr:arbonylloxyhlr| dazi ne
substi t utgd P?EH f E,)( r oxy; when L is a radical of fornula .
pre er y

(e), Rerr] drogen, . (Jerr]al kyl, 15 hydr oxy(l err] al kyl ,

or phenyl subd?t fq.tﬂaém prll;glyl 4-pxperrﬁwl L 4ramino+5ehlerar2.3-dity a (f),

- Rler (rj] is pr ﬁét%ﬁh'hﬂct e he Fpusdsiblé stdied&hﬁﬁi%&ﬂi’lisfmlenc fond%)tﬁé%db I they
pyridazi ne supstituted w er yl oxycar bony

| nt er esti ng Bgﬁm @W%%@%ﬁﬁ&ﬂﬁé&)‘ﬁ mula (1), wherein Rlerr] is.
chloro. 20 Further interesting compounds are those conpounds of

formul a 10) , Imbrdeetosimplifyrthe stsuctural repieyehtatipns of thervetripouyds of formula [ asd

interesting S of f ting conpounds
" wherein A isE%%%?W%' P é‘%%’%ﬁmﬁ?{c (b).

- Preferred conpounds of forrmula (1) arg:

- 1-[(tetahydro-2-furanyl)nethyl]-4-pi
" 4-am no- 5-chl oro- 2, 3-di hydro- 7-
. 1-[ (tetrahydro-2-furanyl) nmet hy=N 4-p
i 5-am no- 6-chl oro- 3, 4-di hydr o- 2, 2-
" di nmet hyl - 2H 1- benzopyr an- 8- car boxyl at e;

g 1- (3- met hoxypropyl ) - 4- pi peri di nyl 4-am no- 5 | 0,9/ 2, 3- di hydr o- 7- benzof ur an-
- carboxyl at e; 1-[3-(2- nethyl 1, 3-di oxol an=2-yl ) propyl ] - 4- pi peri di nyl

' 4- am no- 5 chl q I hy dro- 7-be f urancar boxyl at e;
115 (1Tt hyl PRsaBr iR b FmRID.

4- am no- 5- chI oro- 2, 3-di hydro 7- benzo-
' In the followmg preparations, the reaction products may be isolated from the reaction

mixture and, if necessary, further purified according to methodologies generally known
in the art such as, for example, extraction, distillation, crystallization, trituration and
20 chromatography.

[

rrer/
benzar ur rboxylate 30
{ NH; .

The compounds of formula (T) may be prepared by N-alkylating a piperidine of formula
(D) with an intermediate of formula (II), wherein W1 is an appropriate leaving group
such as, for example, halo, e.g. chloro, bromo or iodo, or a sulfonyloxy group, e.g.

25  methanesulfonyloxy, toluenesulfonyloxy and the like leaving groups. The N-alkylation
reacﬁon"of () with (III) is conveniently conducted following art-known alkylation
procedures.

L-w! . HeD - N-alkylation o

(m (1)

30 The compounds of formula (I) may also be prepared by the ester formation of an alcohol
of fonrmla"(IV) witha c_arbokylic acid of formula (V) or a functional derivative thereof,
such as an acylhalide, a symmetrical or mixed anhydride or an ester, preferably an
activated ester, following art-known procedures. |



f urancar boxyl at e;' ~ 1-[ 2- (2- hydr oxyet hoxy) et hyl ] - 4- pi peri di nyl

4- am no- 5-chl or o- 2, 3-di hydr o- 7- benzo- furancar boxyl at e; WO
96/ 1003¥0 96/10027 PCT/EP95/03691

PCT/ EP95/ 03691 - _ - 5-
1-[3-(3-chl oro-6-o0xo0-1(6H) - pyri dazi nyl)eropyl ] - 4- pi peri di nyl

4- am no- 5-chl oro- 2, 3- di hydr o- 7- benzof ur ancar boxyl at e;

1- (4- oxopentyl ) -4-pi peri di nyl
4- ani no- 5- chi or o- 2, 3- djRfydr o- 7- benzof yr ancar
4-[[ (4-am no- 5-ch|:::§2),63-di hydr o- 7- bghzg

kyl_ate; et hyl
nyl ) carbonyl Joxy]-1- 5
pi peri di nebut anbaNe; OH + HO—C NH, —™ @

1-[ 2- (tetrahydro- 23 anyl ) et hyl ] - 4- pi per yl

4- am no-5-chl oro- 2, 3-di hydro-7- b@1zof Uy ancar boxyl ate; the possible
stereochemcally is ric forns thereof he _ pharmaceutically
acceptable acid addition salt thereof. In order to sinplify the

structural representations of the conpoun ®of formula (1) and-

certain starting materials and internediat t hereof, the radical

[err] 15 will hereafter be represented by the synbol D. In
the foll dmmgbprexpedlmtltopmtedtlammceachydmxmodps;ie o&ttha’n theqbatkiag from t he

reaction f [ ording to.
et hodol Gy Sk, AR fe coursd O B Rhction'df ab i s?%ﬁé&%m
extralti d atmm onlardmxu profesting:group tremayed aftemomplannnaﬁ thexster

chromat 0g6ARiNon. Suitable protecting groups comprise readily removable groups such as

Cjalkylcarbonyl, C1.4alkyloxycarbor_xyl, phenylmethyl and the like protective groups.

h

~ The compounds of formula (I) may also be prepared by converting compounds of
10  formula (I) into each other. | '

Compounds of formula (I), wherein L is a radical of formula (f), wherein R7 is other
.than hydrogen, said compounds being represented by formula (I-f-2), may be prepared
by reacting a compound of formula (I), wherein R7 is hydrogen, said compounds being |

15 represented by formula (I-f-1) with a reagent of formula (VI), wherein W2igan -
appropriate leaving group such as, for example, halo, e.g. chloro, bromo or iodo, or a
sulfonyloxy group, e.g. methanesulfonyloxy; toluenesulfonyloxy and the like leavmg
groups, following art-known reaction procedures.

20 D

Compounds of formula (I), wherein L is a radxcal of formula (d), Alk is 1,2-ethaned1yl
and R4 is cyano may be prepared by reacting an intermediate of fonnula () with

25 acrylonitrile, following art-known procedures.

Compounds of formula (), wherein L is a radical of formula (), Alk is 1,2-cthanediyl -
and RS is hydrogen may be prepared by reacting an intermediate of formula (IT) with
oxirane following art-known reaction procedures.. -

30 The compounds of formula (I), wherein L is a radical of formula (f), wherein Alk is

«



‘ : 5
The conpounds of fornula (1) may be prepared by N-al kyl ating a pi peridine

of formul a (I'') with an internmediate of formula (I111) ' err]
i's an appMME/HOT | eavi ng group such as, for exanple, P%?/g&aw

- chloro, bromo or iodo, or a sulfonyloxy group, e.g. 25
. met hanesul f onyl oxy, tol uenesul f onyl oxy and-the |ike | eavi ng groups. The
- N-al kyl ation reaction of (I1) wth (IIl) is convenlently conduct ed

- follow ng artl h BY ay be pre h on -
Eagi (ra]r for mat of?ﬁ‘rgf?m%% o, whﬁeﬁgﬁﬁimﬁ% 3 g) afl&as ﬁd‘r%e?% i d

of formul a (& f8 @? a.'rlBCt i.onal derivative thereof, . . such -as an
acyl halide, a symetrical or mixed anhydride or an ester, preferably an

e Emge 53t compounds of foriula (1) may also be conversed to the comespol i 10027
[err] forms followin, 'W@ﬂuﬁﬂfoﬁ convening aitrisalemmivsgenyintodtsy gr oups,
e T AR o d Aagqpion s ey Sy g
- protecting gsmrting matedalof fomafld @) withnplappropriatsforganic ersnerganic peroxider nat i on.
e e il uiiin
protectil® gopegrth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarboper-
oxoxc acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-
peroxoic acid, peroxoalkanoxc acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g.
t.butyl hydroperoxide. Suitable solvents are, for example, water, lower alkanols, e.g.
15  ethanol and the like, hydrocarbons, e.g. methylbenzene, ketones, ¢.g. 2-butanone,
' halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such solvents.

The intermediates of formula (II) may be derived from an appropriately substituted
piperidine of formula (VII) with an intermediate acid of formula (V) or a functional

20  derivative thereof, following art-known ester fd_rmation procedures, and subsequently
removing the protective group P, following art-known procedures. P represents a
readily removable protective group such as Cj.4alkylcarbonyl, Cl.4alkyloxycarbonyl.
phenylmethyl and the like protective groups

Rl
' ester formation

> m
_ O NHz2 2. removal of P

The preparation of intermediate acids of formula (V) is disclosed in EP-0,389,037-A.

The intermediates of formula (VII’), wherein P! represents P as well as hydrogen, may
30  be prepared by reduction of an intermediate of formula (VII) following art-known
methods S -

“The intermediates of formula (VII’), wherein R2 is C1.5alkyloxy, sald mtennedxates
being represented by formula (VII'-a), and wherein R and the 4-hydroxyl group have a



The conpounds of fornula (1) may al so be prepared by converting corrpounds
of 10 fornmula (1) into each other. - Compounds of fornula wherei n
L is awedéee7 of fornmula (f), wherein R err] is other PCT 6%/drogen
sai d conpounds being represented by foryrula (1-f-2), may be prepared. :
by reacting a conpound of fornula (I),'&M‘nerei n R<err] is hydrogen, said
conmpounds being 15 represented by fornula (I1-f-1) with a reagent of
formula ( Kgﬁg such as,
for exarrp%/ipcoﬁa 0 &hﬁnw EH’ ;eP héd%? reducuon 6pgl“ %rhﬁaﬁté Mhﬂﬂf? yl oxy

group, e.usings ESQIFS%?‘FQ?)@;‘ sup %ﬂtﬂféﬂégmhﬂéﬂ%%iﬁ Hihéprp W‘F‘Y‘ke I eavi ng

groups, f phyRbrdldats, pot ﬁ&ﬁ%b%tyﬂb&@ﬁﬁﬂﬂ&?subsnmted aluminiumhydrides,
[err] ds.of f.qrnul radi cal of

fornul a (BE“‘“’N‘%“?’S%QR’%Y fpge indhé h%#‘rd Riefrg%tepﬁgﬂﬂ‘ Y PHE TTRE&ERS: ed by
reactisng suid reductioremagbe pofforntedinlaaterédspecific tianner.  acryl _0n| trile,

follow ng art-known procedures. 25 Conmpounds of fornula (1), wherein
L is a radical of ggormula (e), Ak is 1, 42ethanediyl . and R5 is

hydr ogen may epared by reacting nternedi ate of fornmula (11) with
oxirane fgjl. -known eactjo pr 30 The compounds of
forrrula(? erelnLlsaradl T'Ell %a(f) wher ei n Alkis WO

96/ 10027
PCT/ EP95/ 0369 -7-

1, 3- pr opanedi ]gg ﬁz/qseé rr] epk Wogen may be prepared
by hydr ogenat i Q)d o‘fsugylﬁ%gunds o&lﬁ?r #u}sch erein Is a radical
of formula (d), Ak is 1,2-ezhanediy

The cis and trans d1astereomenc racematcs of the compounds of formula (I), or any of (

10  the other mtermedlates may also be resolved i into their opucal 1somers. czs(+), czs(-),
trans(+) and trans(-) by the application of art-known methodologu:s Diastereoisomers
may be separated by physical separation methods such as selective crystalhzauon and
chromatographic techniques, e.g. counter current distribution, and enantiomers may be
separated from each other by the selective crystallization of their diastereomeric salts with

15 enantiomerically pure acids or their enantiomerically.pure derivatives. . -

The compounds of formula (I) and the mtermedxates of fo:mula (I, the N-oxide forms,
the pharmaceutically acceptable salts and steremsomcnc forms thereof possess
favourable intestinal motility stimulating propemes In pamcular the present componnds

20  show significant motility enhancing effects on the small and large intestine. The latter
properties are evidenced by the results obtained in the "Guinea Pig lleum Coaxial
Stimulation” test and the “Colon motility in conscious dog” test. Both said tests are
described hereinafter. Some of the compounds also show activity in the “Lidamidine test
in dogs”.

In view of their useful intestinal motility enhancing properties the subject compounds
may be formulated into various forms for administration purposes.

To prepare the pharmaceutical compositions of this invention, an effective amount of the
30 part_icular_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 vaﬁety of forms depending on the form of preparation desired for
administration. These pharmaceutical compositions are desirably in unitary dosage form
suitable, preferably, for administration orally, rectally or by parenteral injection. For
35  example, in preparing the compositions in oral dosage form, any of the usual
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per oxi de. proprlate i norgani c peroxides conprise, for exanple,

hydr ogen per k4l lkaéatn@ I es,
sodi um er OXI (S{tma‘lig%%ﬁ b%gr gl%d%gf)gs’% ke, %E& %198619)8

per oxi des mayal pbkwyt 6. 6asef oral liqu prmratmaﬁrmteas wm&asmer -

SXSLFO?SLSnS“’EfZ‘ﬁE?"‘*”*‘“*‘W"Ei‘?“é‘i%?ﬁmm%'“‘ Kol fifricants,
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et hanol and t e i ke r,ocar bon ne et 0 es e.

2- but anone, Y ?%Fgﬂhgﬁ ggl ﬁ@ E ﬁ%d

31 Xt ur gsf of «xbyiouslylemployed. Forparenﬁhﬂ compesitiens, dnmanﬂuﬁbumﬂlg c@tdphlsera)(/vtole)
erive romgg r a
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t hereof , f ol Isolubilifyzmay beiincinded: Injectahlersolntionspfos exaroplesmay beiprepared jmwhichy
removi ngyphe tﬂé@&ﬁﬁ?édﬁ&xfk@?kﬂimg so%ﬁbﬁ coge ﬂlﬁu&ﬂ"&%ﬁhﬁﬁ%ﬁk{lﬁé an® glucose

repr esents a : [ea renova rotectiv roup such
Cl err]al kyl c#PBioN InJesfa&lq Juspeasions ynay alsorhe pmparedgmL Welhsa%pmpn% diquMe
l'i ke protect lddﬁ'xﬁ ,@tispfending agents and the like may[be'end Hép In the compositions suitable

t f, t di at |
<(1I| sclosed in E.’Zgﬁc'&g‘r‘ﬁﬁl g&ﬂo sual E, I a??ﬂgig ms%%rry T %‘?P?W‘?g

wher ei n P er ragentemd/s aruitable aetinglagersopiiod bumlywim smtab!e dddiives effanyy
ot hods. 15 ﬂﬂn#ﬂiﬁh“ﬁ%%ﬁﬁ{s&ﬁ%ﬁ‘%&evﬁiﬁ s 3 4t deipgfes ofee
C[ err] al kyl oxg thesskini Said adhditives miay facilitate ﬂaémmnglsn'eqmmehn sinh a!;dlémnambta
(VI17-2a),  anqeyisey fof Bm%@&e%ﬁmﬁ'%o%&s AP cdHfipcsitfons may be administered
in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment. Acid addition
salts of (I) or (I) due to their increased water solubility over the corresponding base
20 form, are obviously more suitable in the preparation of aqueous compositions.
It is especially advantageous to formulate the aforementioned pharmé.ccutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
25  of active ingredient calculated to produce the desired therapeutic effect in association with
the required pharmaceutical carrier. Examples of such dosage unit forms are tablets
(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable .
solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated

multiples thereof.
30

In view of their capability to stimulate the motility of the intestinal system and in

particular their capacity to enhance thembtility of the colon, the subject compounds are

useful to normalize or to improve the intestinal transit in subjects suffering from

symptoms related to disturbed motility, e.g. a decreased peristalsis of the small and large
35  intestine alone or in combination with delayed gastric emptying.

In view of the utility of the compounds of the present invention, there is pmv1ded a

method of treating warm-blooded animals suffering from motility disorders of the

X
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The followmg examples are intended to illustrate and not to limit the scope of the present
mvenuon in all its aspects. Heremafter “THE" means teu'ahydrofuran and "DIPE" '

_ means dnsopropylether

20 xperimen
AP tion of the i i
a) A solution of 3-methoxy-1-(phenylmethyl)-4-piperidinone (4.4 g) in THF was cooled
t0 -75°C. Lithium tris-sec-butylborohydride was added dropwise action and the reaction
25  mixture was stirred for 2 hours at -70°C. ‘Acetic acid 10% (100 ml) was added dropwise
4t room temperature. The organic solvent was evaporated. The aqueous residue was
alkalized with NH4OH, then extracted twice with DIPE. The separated organic layer
was washed with water, dried over MgSOs, filtered and the solvent was evaporated.
The residue was purified by short column chromatography over silica gel (eluent :
30 CHyCly/CH30H 95/5 upgrading to 98/2), yielding 1.3 g (29.4%) of -c_x‘s#3-metlloxy-1-
(phenylmethyl)-4—pxpendmol (intermediate 1)
b) A mixture of intermediate (1) (1 1.5 g) and methanol (150 ml) was hydrogenated at
normal pressure and at room tempemtuxe with2 g of palladmm-on-chamoal catalyst
10%. After the calculated amount of hydrogen was taken up, the catalyst was filtered off
35  and the filtrate was evaporaued. The residue was punﬁed by column-chromatography
over silica gel (eluent : CHC13I(CH30HINH3) 85/15). The pure fractions were collected
and the eluent was evaporated, yleldmg 36g (53%) of c:s-3-methoxy-4-p1pendmol as
an oxly residue (intermediate 2).
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methylethyl czs-4~[[(4-ammo-5-chloro-2 3-dihydro-2,2-dimethyl-7-benzofuranyl)-
carbonyl]oxy]-3-methoxy-1-piperidinecarboxylate (85%) (intermediate 4).

25 e) A mixture of intermediate (4) (50 g) in THF (600 ml) and hydrochloric acid (60.ml)
was stirred and refluxed for 30 minutes. The reaction mixture was cooled and alkalized
with NH4OH. The separated aqueous layer was extracted with THF. The extract layer
was evaporated and the residue was purified by column chromatography over silica gel
(eluent: CH2Clp/(CH30H/NH3) 93/7). The pure fractions were collected and the solvent

30 was evaporated. The residue was stirred in boiling DIPE. The mixture was cooled and
the resulting precipitate was filtered off, dissolved in 2-propanol and converted into the
ethanedioic acid salt (1:1) with ethanedioic acid (0.6 g). The mixture was boiled, cooled
and the resulting precipitate was filtered off and dried, yielding 16 g of (+)-cis-3-
methoxy-4-piperidinyl 4-amino-5-chloro-2,3-dihydro-2,2-dimethyl-7-benzofuran-

35 carboxylate ethanedioate(1:1) (33%); mp. 193.2°C (intermediate 5). '

In a similar manner were also prepared :
4-piperidinyl 4-amino-5-chloro-2,3-dihydro-2,2-dimethyl-7-benzofurancarboxylate;
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sal t Or a hydsschidrit acid (10 rﬁnﬁmelrmenmxﬁxwm $tizredceind refiuxed for 2 howrsed |
ani mal s. ‘Hence, th use f dicine is
provi ded, X Bﬁf M n}%ound&?#ﬁMMI a (1) for
the manuf aeyapmtedfand thmaqmouﬂesdne mama@dcmmm withy GH2Clp/ GThei separated .
decr eased ﬁ'ﬂ‘% t | at ed
that a the&g%'h a %saﬁﬁggrﬂv?é%outrﬁedv%grﬂég T]ﬁgvr%kggd ut 'ijo 001
ng/ kg20o aesidue !@S n@é@ boshprigsluma chag matogranhy\pver slicass] (eluentg SHoCMg ¢ o
(CH3OHINH3) 97/3) The desired fracnons were collected and the solvent was
evaporated. The residue (2.9 g) was punfied by hlgh-performance liquid chromatoraphy
(cluent: CI-IzCl:j(CI-IgOI-I/NHg)/CH;;OH 97/1/2). The pure ‘fractions were collected and
the solvent was evaporawd. The residue was dissolved in 2-propanol and converted into
25  the hydrochloric acid salt (1:1) with HCl/2-propanol. The mixture was boiled, then
" cooled. The precipitate was filtered off and dried (vacuum; 80 °C), yielding 0.50 g of
-[3-(1—methylethoxy)propyl]-4-pxpend1nyl 4-amino-5-chloro-2,3-dihydro-7-
berizofurancarboxylate monohydrochloride (12%); mp. 208.6°C (compound 4).

A mixture of intermediate (8) (3 g), 2-(3-chloropropyl)-2-methyl-1,3-dioxolane (2.5 g),
sodium carbonate (2.1 g) and potassium iodide (catalytic quantity) in 4-methyl-2-
pentanone (150 ml) was stirred and refluxed overnight. The mixture was cooled,
washed with water, dried (MgSO4), filtered and the solvent was evaporated. The

35 residue was purified by column chromatography over silica gel (eluent : CH2Cla,
upgrading to CHClp/(CH30H/NH3) 97/3). The pure fractions were collected and the
solvent was evaporated. The residue was stirred in boiling DIPE, cooled, stirred,
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‘(3)109 s 0') quia gﬂ:ﬂbnpkg@ggag{mdém@(éaﬁj Wid Al tb BUBBIE tHrbigtPa Solutich &8HCI [ err]
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hours at r o030 *@NTRE Solvent was bﬁafo?aed artheresidue avasgparified by colarinlirothdty- wat er
and ammjy a. gxtap )p oWertm 'c‘z’tvagtéle(elueng wzﬁ%E&W§@ﬁ)l Phe rplﬁ‘t\ﬁaﬁ'actions were
collected and the solvent was evaporated. The residue was stirred in boiling DIPE,

cooled to room temperature and the precipitate was filtered off and dried (vacuum; 80

°C), yielding 1.66 g of 1-(2-hydroxyethyl)-4-piperidinyl 4-amino-5-chloro-2,3-dihydro-
2,2-dimethy)-7-benzofurancarboxylate (45%); mp. 166.3°C (compound 21).

Exampl
A mixture of compound (6) (2 g) in THF (50 ml) and hydrochloric acid (5 ml) was
stirred and refluxed for 30 minutes. The reaction mixture was cooled and alkalized with
NH4OH. The separated aqueous layer was extracted with THF. The com_bihed organic
30 layers were evaporated and the residue was purified by column chromatography over
silica gel (eluent: CH2Clo/(CH30H/NH3) 97/3). The pure fractions were collected and
the solvent was evaporated. The residue was stirred in boiling DIPE. The precipitate
was filtered off and dried and further purified by column chromatography over silica gel
(eluent: CHClo/CH30H 90/10). The pure fractions were collected and the solvent was
35  evaporated, yielding 0.90 g of 1-(4-oxopentyl)-4-piperidinyl 4-amino-5-chloro-2,3-di-
hydro-7-benzofurancarboxylate (47%); mp. 104.8°C (compound 8).

Example 7



5 dried over MgSO err], filtered and the solvent was evaporated. The
residue (79 g) was purified by colum chronatographé over_silica gel
(eluentWO9€HM0d7r 1 Cl [err]/(CH err]OH/ NH err]) 97/ 3 %Yo
95/5). The pure fractions were coIIectqg and the sol vent was

evaporated, yielding 58 g of ()-1,1-dinethylethyl

Ci s-4- hydr oxy- 3- met hoxy- 1- plperldlnecarboxylate (96. 4% crude

resi due) A mixturerdficompodnd (9)¢8.5 g)in THIEY (500 miywasl \\mlskaﬁ pd to a

201 e ol %M@fﬁnﬁiﬁ%w@&%«mﬁpﬁ 3 i), e it "

(sol ut i onwes filtéred' ofCandtbe filttate wasevapotiaed | Ehe(12€idus wumpun%liycoiumnsol ution

acid (3L ﬁ’“@?‘“‘%’@mﬁ%%‘é‘? ﬁ.?#‘.“f‘“%&ﬁz’%’?mﬁ*‘?ﬁ mxtur P o red

for 2 3noufractians weseellaeisdy she.solvens WeS evapgmited1The,gesidee a8 strred mThe
resi due viggilifig mptvménbaoﬂd*&dée%umg r&lywewﬁghnueafbff dregl - AL room

ﬁi?ﬁ?f?fq”reldmgm&?stmélﬁmﬁﬁ rﬁﬁ)g netheAmiperidin &m@m""” s
sol vent Wp3-dilfdrorRbeskofiiafcarboxylats €61 %) mpia33193C! (compoest P, ween

CH[err]CI [err] and Herr]O The organic |ayer was separated and t he

aqueq s extracted twice with CHerr]C[err]. The separated
orgar#’c M 20 dried MgSq err], filtered and the solvent was -

evapor at eA mikingrerof conipeundd 1p (4 £), Qa:lllthrp 3-methylpyrizine (2.8 gpamd NV-divdhylover

Fract onc- uaiBE (2 800 el hipredlok 24 bRt 120°CL T migle VRGP o o 1

() -1, 1- di dissolved infSslhe The organic solution was purified twice by column chromato-

gafbgngl[]( Ig?q ﬂﬁa !}%ange%idl nec WQ%%S pﬁ‘&%terﬁe‘&yﬁ%‘g 4). 25

e) AR xtee! | andthg mnaweseuapozmig ] be reSigtig-wes 8yred in boilingDWEchi or i

ﬁf'f' §20 éﬁded%x}deﬂxe‘f@s%l éﬁé‘@zﬁﬁit&ﬂw?ﬂf:{tﬂ it mﬁﬁ% f&(%fggllon
xtu z

aqueous Y\gﬂﬁ‘ﬁ Pﬁf& @@'%WB“%M Rpe! ‘8@9""'

evapor at e2,3adiblydro<7-bamiofurencarboxylate (1c5%);ymp. dﬂdﬂﬂcqbompumwmphy over '

silica gel : (el uent CH[err]CI[err]/(CH[err]O—l/NH[err]) 93/ 7). The pure

frac 'ons%%ﬁg_ggl | ected and the solvent 30 was evaporated. The residue
was stirr iling DI PE. The mixture was cool ed and’ the resul ting

preci pi t adnixture of compound(38) (415 ﬁ@dﬂmhﬂ&ﬂwlmt (33 ¢) and NeVdiethylat o

t he L‘Eﬁnﬁ trfdd _ The
m xture was E’g?l?nl?ﬁlaﬁjs f&éogb“fﬁna‘resu £] ng prgg?ﬁhfaaé%)as | tered
of f and cAKkAeddy sobgmn chrgmarography gl (clpgat s SHRCASHIOHAHS)
4t ﬁm ng 595;75 om.-&sﬁgg %cﬂlﬁﬁﬁ hﬂk:{bﬁ%ﬁw évporited. THik RSidut at e
r
SRS RAsePufed B gaphy bver it el e el rtdcty/cats0n D),
4- ami no- Mm&a&n&ﬂv&e%ﬂe&e&aﬂ thesalyént vab engpairated.The fesidnl aas
solidified in DIPE. The precipitate was filtered off and dned, yielding 2.10 g of 1-[2-[(3-
'methyl-2-pyrazmy1)anuno]ethyl]-4~pxpendmyl 4-atmno-5-chloro-2,3-dihydro-7- |
benzofurancarboxylate (38%); mp 108 6°C (compound 39).

30

Tables 1 through 3 list compounds that were prepared in a similar way as in one of the
hereinabove mentioned examples : :

35
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sol vent was evaporated. The re5|due was stlrred i n boiling D PE, cooled
stirred, WO 96/ 10027

PCT/ EPO&) 520027 PCT/EP9S/03691
filtered and recrystallized fron1CH[erié_ Dl PE. The precipitate was
filtered off ‘and dri ed, yi el di ng 00 g of

1-[3-(2-nmet hyl -1, 3- dloxolan 2-yl ) propyl]-4-piperidinyl 4-am no-5-

chl oro- 2, 3- dlhydro 7- benzofurancarboxylate (24%; np. 128 1[err] C (conpound

6) 5 Bxgmnpre or Thnternearate (o) g), o
2- propenerﬁ?rﬂQeE"Q% R?n 2t ‘br Linol (150 ni) was P hysical data 5 g

refl uxed Jovegeni ght I\/b PEREGh, (1 m) was adg b .
reaction m'%sure vva6s S r(%@d gnj uxed for 20 hours. ?ﬂ’qug ezgi)m%ss
evapor at ed. 49 The [OCHN 3wa§ﬂ'ﬁb}'¢91 1col um' chi BYRPAGPCH IR civer
silica gd (sp ugnt:3 CH etr,d Bef 3khiord-8-oxoCHisen ;}riaﬂhmyi =ﬁf;l)1393¢é)(t)TA?f
pure fragtiaons Jere, co| lLecie adqte?ﬁéi% eva,?

resi due ssétirred3|n9§ﬂ3| g j‘;ﬂ'@?
precipit was dfilterpd off a.n.:i_d.r.l.e.d_(a.aa.c.w-m_w.[.e.u.].i
of ()-cis-1- ( 2- cyanoet hyl ) - 3- net hoxy 4- pi peri di nyl
4- am no- ro- 2, 3-di hydr o- 2, 2-di net hyl - benzof urancar boxyl at e
(94%; np. 180.3C (corrpound 27):H31 CH3 Exanpl e 5 . At room
tenperature, oxirane (gas) was afVowed to bubble through a solution of
Intermediate (6) (3.3 g; in metg yl (80 m) for 3 hours keeping the

|rred an

terrperature beI o 30[eor] e solvent was evaporated and the residue
was purifjge E% aphy over silica gel (eluent: ”
CHerr]d 0" er 3}% The pure fractions were {
col | ected and the Sorvent was evap F ted The residue was stirred in

boi l'i gg DI PE _ cool ed to room errperature and t he preC| pltate vas.
filtered gerret |2cu g T80 Ferrrer—yitetdrm J.oogm

1- ( 2- hydr(ﬂq-etEyJ €pi pJetl t 4- ani no- 5- chl or 0- 2 ﬁ% -

, 2-di met|BQ--1708cnz of yrlanc rhnxvl ate (4504 . np 1 31) .
25 Be e 2A Jnxture of - corrpound (6) ,§, mﬁlchHF (50 m) and
hydr ochl drj_c idZS m stirred and ref} EﬁJf 30 mi nutes| The
reaction Jt N e \was cooﬁed'qﬂld al kalized with e rqa—l The
separ at ed guedus| Hayer| 3a-SE@)7-C83ed with THF. Thlemppmm organic

19 |3 |[H 1 | tetrahydro-2-furanyl mp. 1429°C/ @)

20 |3 |H 4 |-NH-C(=0)-0-CH2-CH3 mp. 116.2°C

21 |5 |H 2 |-OH mp. 166.3°C

22 |3 |OCH3| 1 |tetrahydro-2-furanyl mp. 152.7°C/ (&)-cis

23 |3 0CH3 3 |-CN ' :mp. 134.9°CI &)-cis

24 |5 OCH3 | 2 |-OH - ‘mp. 126.6°C ! @)-cis

25 |3 |OCH3| 4 |-NH-C(=0)-0-CH2-CH3 | mp. 135.4°C/ (&)-cis

26 |3 |OCH3|2|-H - mp. 139.6°C/ (&)-cis

27 |4 |OCH3| 2 {-CN mp. 180.3°C/ (*)-cis
|28 {7 |OCH3| 3 |-NH2. mp. 111.2°C/ @)-cis

29 |3 |OCHs| 3 |-5(0)2-CH3 mp. 145.7°C/ ()-cis

52 |8 |H 2 | -O-(CH2)2-OH : | mp. 152.2°C

53 |3 |H 3 | 2-methyl-1,3-dioxolan-2-yl mp. 104.7°C

54 |3 H__ 3 |-O-CHj3 o mp. 113.1°C

55 |3 |H 3 -C(=0)-O-CH2—CH3 _ | mp. 79.2°C

56 |3 |H 3 -O-CH(CH3)2 _ mp. 84.7°C

57 |3 |H 3 -(1-meﬂ1ylethyl)-2,3—d1hydro-2— m'p. 226.4°C

' oxo-1H-benzimidazol-1 jl =




30 layers were evaporated and the re5|due mas purlfled by col um

chr omat ogr aphy over silica gel (eluent:

Gl err] C pasodrioogH err]OH/ NH err]) 97/3). The pure fracti onECREFESHI6PY et ed
. and the sol vent was ‘evapor at ed The ’(r; sidue was stirred in boiling

.- DIPE. The precipitate -was filtered™dff and dried and further purified
. by col um chr omat ography over silica gel (el uent:

CH err]d[erg ) z-rh'rpm‘Eﬂul oTSTWeT e cgrreTred—andthe
: sol vent was . Wb di ng 0.90 g of 1-(4-Physicaldpm)

. 4-pi peri di ny|noj- p-2.3-di - hydro- 7. th7nf||rnnParhnyvl athk
- (479 ; np. cyclopropyl Exanpl e 7 ' mp. 19596/ 10027

. PCT/ EP95/ 36
" A mXxture of
Raney

. §'§1)1°¥QI6‘PFF16@@PYH¢§Z’M “Pl}dgaﬁ'eqat ed with
ydco-2-faragk i ty) as 4 mpissl2Pe/.(CTOH), / (1)
upt ake of H[

filtrate was hegﬁyﬁo'ééﬂﬂﬂrl fi \évgsb;I ggﬁ?[}ﬁgoep Cé&ﬁ)z}]&)

chr omat ogr aphg2 o i @ge] -GN uent : CH[err]CI[err]mmdﬁpﬁQO—VNH[err]

90/10). The s re collected and trg?gél
evapor at ed. & %dNHa. boi l'i ng t en cool ed an
HE red off and dri ed,| mp. 13"f7y | ding 5.2
X

QL

t y-4-pi peridinyl 4-lam no-5-chl oro-
yhhte%lo/c) nmp. 133.9[lerr] C (conmpound 11).
yaeoRduRdyl 11) (4 9)[.mp. 126.8°C/ () cis
2-chl or o- 3-

tos st et b hge s o T e 7|

di ssol ved inj CH . [Towo-bH denzimidazbliliybn wag purified tw ce by

columm chro i ca gel (eluentj:
CHerr]d[er xcfcjpr%/ll ‘The pure fre‘lnc?|104r3lssoc (i)‘ilg
Mix at ed The resi dud mpsi28:0°C/&d) ¢is

coll ected an

16 Exanpl ef &

;boiling DI PH ¢ éﬁ,s(ghtl ng precipi tighe el /@yemsd of f
“and dried, y B
3-met hoxy- 1-| §H3%ri no] et hyl | - 4-|3p 9@%&9
4- am no-5-ch hydro 7- benzof urancar bc>@ gisé 25 ;
124. 1[err] C D3-chie¥aBRIxe-IR6H)p amdaﬁn pl.r167£ﬂ°0ilf(ﬁpabnd (3p) -
(4.5 90), 2-c az&&eo)g&_lgéﬁan NN- di 4t hg 105.1°C/
(&) cis 1 (COOH)2
tetrahydro-2-furanyl mp. 185.4°C/
| () cis / (COOH)2
74 |3 |OCH3| 3 |2-methyl-1,3-dioxolan-2-yl mp. 180.8°C/ () cis/
-| (COOH)2
75 |3 |OCH3| 1 |-CN mp. 144.2°C/ (&) cis
76 | 6 |OCH;3|{ 3 |-C(=0)-CH3 mp. 153.0°C/ @) cis
77 |7 |OCH3| 2 |-NH -| mp. 142.8°C/ () cis
78 |9 |ocH; |2 EN\ NH— mp. 149.7°C/ ) cis
N,
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ethanamne (2.1 m) was stirred for 20 hours at 120[err]C. The reaction

m xt ure was cool ed.

and purified by colum chromat ography over si

lica

gel @»ﬁ&ﬂz [err]Cl[err]/(CHerr]OH NHerr]) 95/FCI/EPPRe3EYESi I ed
fracti #%0 col I ected and the sol vent was evaporated. The residue 25
was repurified by columm chromat ogr aphi8-over silica gel (eluent:

CHerr]d [err]/CH[err] CH 90/ 10) . The pure fractions were col |l ected
and t he sol vent residuc vas — solidified in Dl ]
The precijgrd dtec VR fil hefredaof f and dridd.l yielding 2.10 g Dfahﬁsidal?ditﬁi-j
met hyl - 2-iq. 440y ! ) am _10_] et hyl | - 4- pi peri di nyI K

4- am no- §=THHOT 07 0 0/ be ca 30 m QDA

108. 6[ er r}] 30 (c&mm' 33) .‘Q:.’G(CH3)=CH‘abI d< %1 BB?IB%?I!X ‘ﬁ¥f %%%Tu'é('{ at
were predared inla sinmilar way as in one ?H’L‘:zﬁ;‘g lf'? ei. nhbveis ment | ned
exanpl es. Tabl.e}l i WO 96/ 1027
PCT/ EP95/|086491 2 | OCH3 | 3 | -O-C(CH3)=CH- 2 3—d1hydro—3-ethyl= mp. 192.5°Chq. -
Ex. no. Herrl]] | n L}erf] oxo-lH-bennm@agOlch-D'l | pdyacis 1
3 H 2 3-ethyl-2, 3-di hydro- 2- oxd- n}z) 191. 7[ er

benzi ni dazsiz- 1-y|H 1 | -©-C(CH3)2(CH2- teu‘ahydm- furanyl = |mp. 146.7°C/
3-et hyl -3, 3- di hycro- 2- oxor 1H np. 150.2¢ i)jJCOOH)L
benzi md EO £ —3 —2 = TrerTanyuro- 25 T uranyt

np. 147. OC/([err]) .4 2 H 3 -OCH(CHerr])[err]

rrp. 08. cological example 2 H 3 : -_

0XO- I H- ber ti 00

2- et hyl l?udnamkgmewgs OfTbothf%eS@dy weight 500 g) werekilled by 3 i |
3- chl gr o- Gecapitibh The ietMavdstemodd arkieledied with warméd and oxygena:eﬂc:ebs- 3
p. 16, Adgnspleitsolution. Nofbtegnal iuabt3letim segmepts, 45 gm lopg.of th Finéd big

np. 138. Xpére(Vetically sﬁspended with a pieload of 1 g ih 10006HKesbsiHergeleit sblution |

133.9C (

10

15

20

25

837C§°é) gassed with a ‘mixture of 95% O, and 5% CO,. Transmural excitation was
applied over the whole length of the ileum segment by means of two platinum electrodes,
the anode threaded through the lumen of the ileum, the cathode in the bathing solution.
The preparation was exclwd with single rectangular stimili [1 msec; 0.1 Hz; submaximal
response (current leading to 80% of maximal reponse)] from a progammable stimulator.
Contractions were measured isometrically. Dunng the stablhzanon period of 30 min, the
strips were repeatedly stretched to a tension of 2g, in order to obtam a steady state
tension of 1g.- Before starting the electrical stimulation, a- cumulative dose response |
curve of acetylcholine was given. The electrical stimulation was started at supramaximal
current to determine the maximal amplitude of the twitch responses. When these
responses were stable, a submaximal stimulation to obtain 80% of the maximal tesponses
was given until the twitch responses were constant for at least 15 min, whereaftera
single dose of the test compound was added to the bath fluid. The amplitude of the
twitch response five minutes after the administration of the test compound is compared

np.

with the amplitude before the administration of the test compound. The compounds with -

number 1, 4, 6-8, 14-16, 32-36, 39, 46 and 50 showed an increase of the amplitude of
the twitch response of more than 5 % at a concentration of 3.109 M. . -

11 ; Motili olon in th
Female beagle dogs, weighing 7-17 kg, were 1mplanted thh isometric force transducers,
under general anaesthesia and aseptic precautions. To study the colonic motility, trans-
ducers were sutured on the colon at 8, 16, 24 and 32 cm distance from the ileo-caecal-



8 OCHerr] 2 [err]'__--.::.-"_i'l .
124. 1[err] ' 13 3 OCH B Ldi.nyl
153. 3%@%}1@:(7%? rg )s A 3 H [grr] | pefiePid691"
CH err])[err]-OH np. 171.6_[Srr]C 15 3 H
O CH err] : np. 117 4[err]C 33 3 H
C(=0-OCHerr]-CHerr]: np. 115.2[err]C . - 34 3 H

(
C%’C![ ODLOSWalvg. fDogs were allowed a recovédy ggﬁcﬁi &Y # leakGwo weeks. Bxperiments &ere H
et rahydr o-2-.f uranyl . . Aerr] C. LI . . 3
LA R aore fassg pevige g 20 e, Gyng it Bl e vaiable ad Hbinag,
H During thelexperiments, dogs were free to move in theirpages 3bakG to the telemggic
H - . o s . . . .
lesd)&Sietal The cages were built in a special ro8hr, plovidedl with bass
(\@3 N_Ag' gnl The cages we: ?u speci provi b pemqusrrp

r]

. 6[ er$] Cto light in one irection, i.c.xhe olgyeryatoricpn see the dpgsyhilethe dogs eannot see
189. 9[ engd vatar. Via this system it was possible to observe the dogs for behavioral

err]) cisl/ errée . 1 3 err,L. 3 -OCHJderr

92. 6C/ es and to determine defecatign evests.y The; ation from the transduceres was

" 3-(1-nethyl ﬁfdﬁ&x‘tﬁtte&iﬁd&%iﬁ%ﬁrféni?by gRmall,/specihity biif¢/trah3mities box. This box was
0xo0- 1H benzim d ZOl"li(Z é13 . 8al CH err], .2 _.

O G or ] RlaseRES et wom by the dz. T signals e [wavef e 7 misrpphione above

?? N 103 em{gerazg wete gyrahripsdp\a central computer system. np. 133|. Olerr]C/

err]) cis ~ . 3. ) 9.

np. 110, 4 erPI%9E the REPFLeRS 1g%hls te%[tﬁ%ﬁéfecaaon g?ﬁﬁggéf;lrglfnﬁné @5% three

2- et hyl - 1, Ghotirsoefter administtation of the. test 2amppund; the/dogs were gbsetved to determing

3 - OCH er rdpedfer andPwilch Gefeiddn) dctlirdd. Compounds of the pésefil ifibédion i_ﬁdu;:@d S

WO 96/ 10027 , _
PCT/ EP95/ 036Rfecation in the test animals during those first three hours. -16- Co.

no. Ex.1%o0. Rlerr] n Llerr] ' - physical data

48 6 don =0 -CHerr] - np.
115.8[err] S wi . N , e o g
following formulations exemplify typical pharmaceutical compositions in dosage

unit form suitable for systemic or topical administration to warm-blooded animals in
accordance with the present invention. ' :

20 "Active ingredient” (A.L) as used throughout these examples relates to a compound of
formula (I), a N-oxide form, a pharmaceutically acceptable acid addition saltora
stereochemically isomeric form thereof. |

Example 12 ; Oral solutions
25 9 g of methyl 4-hydroxybenzoate and 1 g of propyl 4-hydroxybenzoate are dissolved in
41 of boiling purified water. In 3 1of this solution are dissolved first 10 g of
2,3-dihydroxybutanedioic acid and thereafter 20 g of the A.L The latter solution is
combined with the remaining part of the former solution and 12 1 of 1,2,3-propanetriol
and 31 of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are dissolved
30  in0.51of water and 2 m] of raspberry and 2 ml of gooseberry essence are added. The
latter solution is combined with the former, wateris added q.s. to a volume of 201
. providing an oral solution comprising 5 mg of the A.L per teaspoonful (5 ml). The
resulting solution is filled in suitable containers.

o8I R-

. o=

35  Example 13 : Capsules
20 g of the AL, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal
silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The
resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules, each



e

49 3 OCH err] 3 tetrahydro-2-furanyl mp. 94.3[err]C/

([err]) cis 50 3 OCH err] 3 3-chloro )

6- ox0- W0B4/¥9927 dazi nyl np. 138.3C/ ([err]) cis 51’1"'.1‘"51’95"“?"?:?l Y

OCHerr] 3 -C(=0-O0CHerr]-CHerr] . nmp. 170.9C

()ms/(COG—i)[err] Table 2 [err] 5. Co.
R err]- n L[err] physi cal data no.

: no. cbbpriding 20 mg of th€ A.E.H ' : mp. 186. 1C

17 3 H 3 -CN | - np. 127.1[err]C

18 3 . 14 - ' L-CH err] ' nmp. 140.8[err]C

19 3 7ar 0- 2- f ur anyl -np. 142.9C:/([err])

20 3 m’xepmnonnmblzmu:( 0) OCHerr]-CHerr] np. 116.2C = 21

S Amlxm?eo 100 gofthe AL, ﬂﬂglmtosemdzmgszumsxﬂ&&aslcl/and 22 3

?(?G-l[err] n&igmmasoquﬁ/onofsgsodxumdogg’cylﬁxaganiggf[g% ,pﬁ:i C'ﬁ ci's

24 5 ﬂlem?abouQOOml of water. The wet powder mixture is sieved, WieGfandr | C/ () - ci s

703 Je&rggn@. '%&;ﬁd&éﬁb‘ﬁf&%ﬁﬁémnmsemwg”p 195 Merric

139 6[ er riydtdgenated vegetable dil. The wholefiemided veell arﬁl‘compressed into tablets, giving

. 1107 e e 10me Sl RIS, 2o T Lager

mp. 145. Axakifgerr])-cis 52 8 H 2 -0-(CHerr])[err]-

TB " %gz *&y gé{&%n of gﬁ"meﬁxyl céfiulose in 75 n of &ﬁ@&:ﬁ&eﬁxaﬁoﬂ&:@f&% ddded o . gg 1C

553 Holunon of % gof ety cefulose oy 501 ficfigrpmethanc. Theg therg ase addeq 45
éﬂr&xﬁ"&nﬁfzﬂ hﬂQU,?p-propanetnol 10 g ofipolyethyléae glycol ¥’ 3 H

ox o- 1 1 bgﬁé h sgxtg%;s)o veg in % n}i %c%lorg;%eﬂlane T%e latter solution is added to the
former and then there are added 2.5 g of magnesium octadecanoate, 5 g of
polyvinylpyrrolidone and 30 ml of concentrated colour suspension and the whole is -
homogenated. The tablet cores are coated with the thus obtained mixture in a coating

apparatus.
20

) :Inj
1.8 g methyl 4—hydroxybenzoate and 0.2 g propyl 4-hydroxybenzoate were dlssolved in
about 0.5 1 of boiling water for injection. After cooling to about 50°C there were added
while stirring 4 g lactic acid, 0.05 g propylene glycol and 4 g of the A.L. The solution
25  was cooled to room temperature and Supplcmented with water for injection q.s. ad 11
volume, giving a solution of 4 mg/ml of AL The solution was stenhzed by ﬁltrauon
(U.S.P.XVIIp. 811) andﬁlled in sterile contamers '

30 3 g A.L was dissolved ina solution of 3 g 2,3-dihydroxy-butanedioic acid in 25 ml
polyethylene glycol 400. 12 G surfactant and triglycerides q.s. ad 300 g were molten.
together. The latter mixture was mixed well with the former solution. The thus-obtained
mixture was poured into moulds at a temperature of 37~38°C to form 100 suppositories

each containing 30 mg of the active ingredient.
35
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Rerr] Wm'mt"m’rl|IIIiIIiSFHI:IHIIIHI%IiI&II1II1p 53 3 PRSI

- cycl opropyl 161 5[err] C _ H 3
- 3-chl oro- 6-0oxo- 1( 6H) pyri dazi nyl np. 172.-3E 60 3
~tetrahydro- 2- furanyl np. 88.2C/ (COOH)[err]/ T@?g}EETHA%ﬁEEN”
“H 2 _mﬁﬁhydro- 2-furanyl mp. 118C/ . (-CHl '?'qur%rr])
62 3 H 1 -CN o np. 196.6]errJC
63 7 H 2 -NH2 . np. 135.8C 64
9 H 1-2A°°quU§¢3'P“ﬂgﬂlef°mul_arrp 134.7[err]C 65 3 OCHerr]
2 tetrahydro-2-furanyl E 126. 8C/ ([err]) cis - 66 3
OCH err] 3 3-(1l-nethylethyl)-2,3 ihydro 2- R! 2309, 9lerr]C/ () cis

0x0- 1H-benzi m dazol - 1-yl 1 cycl opropyl

np. 143.3C ([err]) cis L—38 O-GGIG[ NHO CHaprr]

np. 128.0[err]C/ () cis 69 OCHf err -O(CHerr])[err]-H
np. 107.8[err]C () cis 70 3 OCH @fr] 3 -OCH(CHerr])[err]
np. 89.2[err]d \ '

() cis/( [err] . 71 3 OCH[ err]

3-chl oro- 6- oxo-1( 6H) pyri dazi nyl np. 167. 5C/§[er ]) cis
OCH err] 3 -ady-ogjdedordhjaphaimaepdcally acceptable aci ticmssalt[mnrsmochemmally
() cis / %&ﬁdfmmu@&' wherein CCHl err] 3 tetrahydro-2-furanyl

185. 4] |
() cis / (Ccnl%[xghalporcl.gaﬂqlsulfgnylmm err] 3 2-methyl-1,3-di oxol an-2-yl
np. 180yl err m@fﬁéﬁ&iﬁiﬁggﬁamcal offonnula

(COOH) [err] 75 dﬂ

np. 144.2[err]C/ ([err]) cis Rt OCH[err] §a)’ C(=0 - CH[err]
np. 153.0C/ () cis 77 7-CH90B[13CH]2 2 - NH e(b)l

np. 142.8[err]C/ ([err]) cis CH&?I OCH[err]() [err]

np. 149. 7[err] C () cis
in the radicals (a), (b) and (c) one or two hydrogen atoms may be replaced by a

15 Ci-galkyl;
: R2 is hydrogen or C;.galkyloxy;
L is aradical of formula : |
-Alk-R4 _ (d),
-Alk-O-RS (),
20 _ -Alk-NRSR7 (),
Alk is Ci.1oalkanediyl;

R4 is hydrogen; cyano; C.galkylcarbonyl; Cy.galkyloxycarbonyl; C3.7cycloalkyl;
C1.-6alkylsulfinyl; C).galkylsulfonyl; phenyl or phenyl substituted with halo,
Ci-6alkyl aor Cj_galkyloxy; tetrahydrofuran; dioxolane; dioxolane substituted with

25 C1.galkyl; dioxane; dioxane substituted with Cy.galkyl; pyridine; pyridine substituted
with halo or C;galky}; pyridazine; pyridazine substituted with one or two substituents
selected from halo, C.galkyl, hydroxy; or a radical of formula :

is Sheet Has Been Replaced - : 0 . i )
- B—' o « woe

30

wherein R8 is hydrogen or Cy.galkyl;
RS is hydrogen; Cj.galkyl; hydroxyCj.galkyl; Cy.alkylcarbonyl; phenyl ar phenyl
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Co. ExXywéddidor N RF-PLACED PCT/EP95/03691
physi cal data no n : == C(CH err])=CH
2, 3-di hydro-3-(1- rret hyI . np. 221. 8[er+2]2€/

ethyl) 2-0%0-" ([err]) CIS

2. 30y o SUORNE ik up tor%m sepeeaty +@th ﬁom halo &} silﬁyf Ergiliytony:

oxo0- 1H beanRﬁxﬁihy éniﬂ'Ci

12}6C(7[C'e_|£ (ra]rr By&ro %T&Ml%wd%éﬁ ﬁ&?:%q o i’ ggﬁ&e%l(%hpl es

Exanpl e 10: pgxidazine ﬂ:hgutdt@mtmoa«oalwc&ubmams miected fromChala,i Ca-¢adkyll ey

gui neas pi gs y ﬁﬁﬁ'}é@i&i&m dﬂ?ﬁé JQQT) MeoSubitth -
decapitati on9IkF gt eu renove %‘?ﬁ]osed \%\AUF V\g‘risrr%gecgehddﬁ%xygenat ed

Kr ebs- I-@lkylehﬂdét”nbn Non- term nal, intact ileumsegnments, 4.5 cm
| ong, of the gui nea pig - were vertically suspended with a preload of 1
g in 100 ml W edpdimiaes chihed ] dliidD wherein R8% thiiedgeh OyangsChgdkyk th a

?p)[;f :Jreg gie?%@%r 16%#3%%@?@‘?#%%%@%& &7} ?f&ﬂ'ﬁ’é %‘F"'Sat%h pl ati num

. e e i i
bstity 1 e; _

si ngle rectan¥ 81 3’&3%’ ¥ ’ nse
(current | eadubgituted @@dohalo m;.gﬂkylrmxﬂamy,]pymdamas@sugwdmhhonsorm at gr
Contractions [ Wior 5%%}%8? Lion perio
of 30 mn, ﬁggﬁm}yr‘:’:%sﬁ%gre bﬁ%ﬂ‘i‘df’% Wa ten5| on of 2g, '
i n order to obtain a steady gtate

RS—N)kN— ® o Rs-_.-NJ\N— M)

15

- This Sheet Has Been Replaced
3. A compound as claimed in claim 1 wherein R! is.'chlo_ro.

whersin R8s g o il [T
20

4. A compound as claimed in claim 1 wherein R2 is hydrogen or methoxy.

5. A compound as claimed in claim 1 wherein the compound is selected from 1-[(tetra-
hydro-2-furanyl)methyl]-4-p1pendmyl 4-amino-5-chloro-2 3-d1hydro-7—benzo-

25 ~ furancarboxylate; l-[(teuahydro-Z-furanyl)methyl]—4—pxpendmyl S-amino-6-chloro-
3,4-dihydro-2,2-dimethyl-24-1 -bcnzopyran-s-carboxylate, 1-(3-methoxypropyl)-4-
piperidinyl 4-amino-5-chloro-2,3-dihydro-7-benzofurancarboxylate; 1-[3-(2-
methyl-1,3-dioxolan-2-yl)propyl]-4-piperidinyl - 4-amino-5-chloro-2,3-dihydro-7-
benzofurancarboxylate; 1- [3-(1-methylemoxy)pmpyl]-4-pipeﬁdinyl 4-amino-5-

30 chloro-2,3-dihydro-7- benzofm'ancarboxylate, 1-{2-(2-hydroxyethoxy)ethyl]}-4-
piperidinyl 4-amino-5-chloro-2 3—dxhydro-7-benzofurancarboxylate,

1- [3-(3-chloro-6-oxo-1(6H)-pyndazmyl)propyl]-4-p1pendmyl 4-amino-5-chloro-
2,3-dihydro-7-benzofurancarboxylate; 1-(4-oxopentyl)-4-piperidinyl 4-amino-
5-chloro-2,3-dihydro-7-benzofurancarboxylate; ethyl 4-[[(4-amino-5-chloro-2,3-

35 dihydro-7-benzofuranyl)carbonyljoxy]-1-piperidinebutanoate; and 1-[2-(tetrahydro-

~ 2-furanyl)ethyl]-4-piperidinyl 4-amino-5-chloro-2,3-dihydro-7-benzofuran-

&Kre
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15 tension of 1g. Bef-ere-starting the electrical stinulation, a cunulative
dose response curve of acetyl choI I né was given. The electrical

§ti nul at |W09mzstarHuMH" I”mﬁﬂ current to deRGIERISHIEHe

maxi mal anplitude of nses When t hese responses were
stabl e, a submaxi mal sti ul'ati'on®t o' obt ai28-80% of the maxi mal responses

was given until the twitch responses were constant for at least 15 mn,

whereafter a 20 singl e dos of. the test npoun vvas added jo.the bath
fluid. The arrpmbeaﬂa@fattﬁ@oc mically 15qraefic, ‘% smacewically ¢ ¢ he
admi ni st rat i on aoéeptdbie dcidaddiorsaltiberest, conpar ed WI th the anplitude

before the adm nistration of the test conpound. The conpounds wth

L ude oft- A phekpcetyicalcoibosiidh cdfiodiiy ¢ heSpRlRAN A S ERRRELS 17 o

of 3.10[%rr] Mcomsoundasclmadptdml anbe pharmacesticaliyeaceeptehle parriene consci ous

dog. Femal e beagl e dogs wei ghing 7-17 kg, were inplanted with

i sometric f"f CRA g{oees% btﬁﬁ-é ga hanHMﬁﬁcﬂ@&ﬁfw@JméH ﬁ%ﬁﬁ@&h?clﬁﬁ%%@ﬁiﬂ ¢
precauti ons. tudy t coI ni.c mptilig trans- ucers were
sutured on theﬂ&ﬁm laimed;in claimg 1 Siu%maéﬁlléf%ﬁéé”‘mbﬂ’i‘wqm@kaecal
PCT/ EP9%@ 03691 -19-

val ve. Dogs re all Ver of at.least two weeks.

Experi ment s q\:t\gr‘“e compound gtaf'@?f?’é'fctl%?‘pg{qrétﬁ?sr?gmBQH"B’d of 20 hours, during
whi ch water was available ad libitm During the experinents, dogs

were free t®. nﬂkedncbhpomdxsg:ﬁmmedhadm iﬁortthemamhfecteterofmmedxcamejmforel ess)

system The caq&s?%ﬁ %Fl&éﬂ
perviougs 5 - to Iig F"F’lr{i%ne I'Tec |onw°|hm?£ %"serva’[yor caél‘ﬁéfge t he

dogs while the dogs can_not see t he obserxator Via this systemit

was possi bl d0: oAsiaiermediate of fumuls YL MeminR is 1-5al\éyiaw,&1 ighysdregen or

det erm ne defec y fatidNable Pasf Hﬂﬁ% RRy\as
transmtted in gfdaﬁﬁ d fglr #Bﬁchmﬁbnﬁﬁ?: g‘kspecclf g‘lmlksl buj I?p 1§ n’aﬂt er box.
“T‘I'ﬁe $heer e

Thi s box was

received via a mmwmemaacommmmmmmmsmued to a

central 2@onput er system One of the paraneters in this test is the
defecation of the dogs. During the first thgee hours after

adm nistration of the test conpound, t gs were observed to determ ne
whet her and when def ecation occurrgd._onp of the present invention
i nduced defecation in the test aNi s during those first three
hours. 15

(VIT-a) : R® is Cy.galkyloxy

12. A process for preparing a compound as claimed in claim 1 wherein
a) a piperidine of formula (II) is N-alkylated with an intermediate of formula (III),

25 _
N-alkylation

L-w! + H~-D

am) 19

wherein L is as defined in claim 1, Wlis an appropriate leaving groupand Disa

. radical of formula
30

R? R!

9 :
—/ N 0—-C NH;

[



D. Conposition exanp|es The Toltow ng fornul ati ons exenplify typical

phar maceuti cal conpo ﬁ“,m unit formsuitable for systemc

or topi Gy oeHdaNi St T oded aninmals in PCWEPSSHaesac W th

the present invention. ‘Acthe*l ngredient” (A L) as used throughout

t hese exanpl es rel ates to a conpound of24- formula (1), a Noxide form

a pharmaceutically acceptable acid addition salt or a

stereochem cal ly isoneric,formthereof Exanpl e 12: Oral sol utions

25 9 g of met Mherein R}dRDaybA R definedisginclgimd; propyl “4- hydr oxybenzoat e

are dissolved in 41 of boiling purified water. In 3 | of this

sol ution are @) anQoohd] 6f fbﬁhul&QI\gI{) 1§i-eac%etd withla é’m%iwi@ra@i@/éﬂtbﬁﬂﬂdm ér%c' dt H
er so ned wi

and thereafter 20 e

t he remaini ng pé g’(ﬂ“a’t‘}@vﬁg\{wfe?glsﬂ? W@f{hfé‘ie &fsygm}etgcxﬂ,ogm riol

and 3150f sorbi tanhydfitdéorainiesiegn are added thereto. 40 g of sodi um saccharin
are di ssol ved 30 in 0.51 of water and 2 ml of raspberry and 2 m of :

gooseberry essence are g@ded. The | att er! solution is conbined with
the fornmer, wateris ed g.s. to av@u gt 201 ~ providing an oral
sol ution conpri s ng"5 ok the A hoRex Rooqul Sl ghe

resulting solutionys #illed in suitable alners 35 Exanpl e 13:
Capsul es 20 g of the A l., 6 g sogfumyauryl sulfate 56 g starch, 56
g lactose, 0.8 g coll oidal - silicof dioxide, and 1.2 g magnesi um

Stearate are vigorously stirred togethers e resulting mxture is
subsequently filled HH 0 1000 suitable haMened gel ati n capsul es, each
WD 96/ 10027 : '

PCT/ EP95/ 03691 - 20- ‘
conpri sing 20 novhereinfRd, P@JLandAaredeMIleclﬂml IFi | mcoated tabl et s
Prepalfti on of tabl et core . A mxture of 100 g of the A l., 570

| act ose a“dgﬁﬁ’gpg '?2%18. um f %ﬂf bdsaéttl‘onnula (I)‘irh&%ﬁéﬂétﬁfrlﬁ}bm&b&@ W th

a solution te pol yvi ny

pyrrolidone MOWOW%F gﬁﬁ@gm‘fé{“" @rcqﬂmﬁé’f farmula My

dried and - into a therapeutically active non-toxic acid addition salt, or conversely, converting an
acid addition salt into a free base form with alkali; and/ or preparing stereochemically

15 isomeric forms thereof.
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siievefi- agai n.” Then there are added 100 g mcrocrystalli rBEtPLAQEMEeNI SHEET

g hydr ogénat ed vegetable oil. The whole is m and co ressed
int® tablets, giving 10 10. 000 tabl ets, each conprjiRph a4 SN rimd
active ingredient. Coat i ng To a solutiof G g

cellulose in 75 m of denaturated ethanol there is I on
of 5 g of ethyl cellulose in 150 m of dichl"6ronet hgngq. & ar ¢
added 75 m of-dichl oromethane and 2.5 m 1, 2,}3- iol . 11@ g of
pol yet hyl ene glycol is -ﬂ:Hz-CHmI ten @d dissolved in|75 m of

di chl oromet hane. The | atheICHOCHE] Ofh)i S added to the orrB—andl t hen
there are added 2.5 g o H%g%em um ctadecanoate, 5.g of
ponV|nyIpyrroI|done an of cHfrcentrated col our suspensi on and the
whol e is &nligalefa), thland £0) one oxtyiodydeogen Boms may b raplacedsby mus
obtained m xtﬁlrectraa&yhoatl ng apparatus. 20 - Exanpl e 15:

4- hydr oxybenzoat about 0.5 1 of boiling water for
i njection. After nggﬁ‘t‘)lﬁt 50[err] C there were added whi | e
stirring 4 g lactic aci-8lk-R*05 g pr@yl ene glycol and 4 g of the A l. The
solution 25 was cool egit@-RSoom t egperature and suppl enmented with water
for injectioniloqs adl 67vo|u¢§ glVlngasqutlon of 4 ng/mM of A .
The sol uti on " was ter|I|z by filt t| (U S.P. XVIl p. 811) and
filled in sterllé‘ s fe hllﬂgi‘%edly- rrple 16: Suppositories 30 3 g AL
was di ssol ved i nR4 iskydnogeoncyafio; LigalkyRarthoinyi OC pgalkyiboxycarbehiyhi @3.mycldalkyl; 25 1|
pol yet hlylt ene gl yeqleatkPRulfibgl; 6 gmm&gfcﬁyﬁ m91 whe.hyysﬁfsheieea msha:@d:

r n [
:‘Aﬁr rGre;ms oleut i on. ?Fégﬁkﬂgﬁydﬁlgﬁﬂﬁgﬁm%’ d1°x ﬁ ”“E%' ?tm%wfthwd 6 ds at
a tenper at ur & of dipxanmg dioxanecubsityted mth@ma&qﬂpwdmﬁs pyrigine substititad with halo or
contai ning 30 ngaifsalkmpmdazine pytidazint sibstitutdd with one or twb sutiaeny elsct=difrvinng

the formula halo, Cy-galky], hydroxy; or a radical of formula :
o

A

RE—NT "N— (@) or R*=N" "N~ (n)

/

wherein R8 is hydrogen or C).galkyl:

20 RS is hydrogen; Cj.galkyl; hydroxyCi.¢alkyl; Cy.galkylcarbonyl; phenyl or phenyl
substituted with up to three substituents selected from halo, Cy-galkyl, C;.galkyloxy;
RS is hydrogen or C).galkyl;
R7 is hydrogen; Cj.galkyl; Ci.galkylcarbonyl; Cy.galkyloxycarbonyl; pyridazine;

. pyridazine substituted with one ot two substituents selected from halo, Cy.galkyl,

25  hydroxy; pyrazine; pyrazine substituted with one or two substituents selected from
halo, Cy.galkyl, hydroxy; provided that when A is a bivalent radical of formula (c) and
L is a radical of formula (d) then R* is not hydrogen, cyano, Cy.salkylcarbonyl, phenyl
or phenyl substituted with halo, Cy_galkyl or Cy.galkyloxy; or when A is a bivalent
radical of formula (c) and L is a radical of formula (e) then RS is not hydrogen,

30 Cjy.salkyl or phenyl; or when A is a bivalent radical of formula (c) and L is a radical of
formula (f) then R7 is not Cy.galkylearbonyl.

I nj ectabl e sol ut w"shydroﬁenjor%\;ggﬁﬁBW' 4- hydr oxybenzoate and 0.2 g propyl

As used in the foregoing definitions halo is generic to fluoro, chloro, bromo and iodo;

Ci-4atkyl defines straight and branched chain saturated hydrocarbon radicals having
35  from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl,

i{-methylethyl, 2-methylpropyl and the like; Cy.galkyl is meant to include Cy.4alkyl



[%rr]‘- - “"a N oxide form a pharmaceutical |y accepiili
salt or a'ster'eochemcally isoneric formthereof,
hako or ([ err]al kyl sul fonyl am no; A represents a f
formul a: -CH err]-CH err
-CH err]-CHerr]-CHerr]- (b). .. !
- CH=CH (c), in the radicalg (a), (b) and (c)|one
or two hydrogen atops,, be repl aced by .a Cerr]al kyT, erT TS -
hydrogen or er?ﬁ@?‘%ﬁ?mdﬁﬁﬁs@%ﬂfé‘aﬂﬁ&%ﬁ C?’S?%P‘Q?' suckt &5, fo example,
-Alk-Rr-err] 2-methylbutyl, pentyl, hexyl and the like; C3.7cycloalky! is generic to cyclopropyl,
-Alk-OR[ err] cyclobutyl, cyclopentyl,(c9¢lohexy! and cycloheptyl; C).joalkanediyl defines bivalent
espanil e

-Al k-N . . | S . LVl '
nydirogen; - cyao; et oftrseehed sl Arecn Bl bR AETRE 1y |2 condi i 1
d err]cycl oalky] $u¢

agfenexpapley |- Zathpaedin; | depropmedivieyi4sorums iyl 1. S praapedizl.
phenyl substi t ut B6-hexankdigkall J-heplarediyial,8-pbtamediyl, CP-aonzhedijly I, 48 decanediyl,
t et rahydrof uran; 1 ¢ gxQcanraiy,di s Eﬂ%«ﬁ%ﬁ&h \Wrtfdhedd idindet @iefebf! KY!
di oxane; di oxane substi t’a’t ebﬁvﬁug err]al {gyl ; pyr%(ﬂxi‘ne; pyri di ne
substituted w thghal,o or err]al kvl : . .1 dazj ne; o 1dazi ne substituted
with one or two ﬁéﬁc ﬁ%%‘i"é&%@ﬁa‘?q 8#%5 i,ts %['@%fﬁ%ﬁmaboﬁ?ﬂF oxy; or
a radi cal of10f ormeangto comprise the therapeutically active non-toxic acid adgision salt forms which
\(l\:[her ei nI E[ Ier r ]h i the bl}iﬁlimdioﬂfbmﬁlem irah?ly ko form, THedsttek chrsconyeliams e obtairlcd
err]al kyl; hy Jﬂ?" i . ny b 0k :
substi t ut ed 3&5 t t%ﬁh% '?}}’?lr{fé%n ‘évu glﬁélta%gglgﬁgsﬁgc%g 1@?]?/&]}1]&(1%1'1{2;%?&3? d
Qerr]alkyl, O ¢PRPRIeKiporgRyic acids sye M‘Y‘% afic Aty &8 lsﬂ;‘é' e prfydrpbromic
Rlerr] is hydrogsid; sfusics pitsic phospiGirisrand tielike ecidd)onyiganic acids such as, for -
([ err]al kyl opsy c agxampié] aceRy,'propansit, hydioxyiceie; 19e6e, pyruvic, oxalic, malonic, succinic,
' maleic, fumaric, malic, tartaric, citric, methane-suifonic, ethanesulfonic, :
benzenesulfonic, p toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and
the like acids. The term addition salt as used hereinabove also comprises the solvares
which the compounds of formula (T) as well as the salts thereof, are able to form. Such
20  solvates are for example hydrates, alcoholates and the like. Conversely the salt form
can be converted by treatment with alkali inlo the free base form,

The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible isomeric forms which the compounds of formula (I) may possess. Unless

25  otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantioroers of the basic molecular structure. More jn particular,
stercogenic centers may have the R- or S-configuration; substituents on bivalent eyclic
(partially) saturated radicals may have either the cis- or frans-configuration.

30  Stereochemically isomeric forms of the compounds of formula (I) are obviously
intended to be embraced within the scope of this invention.

Sorue of the compounds of formula () may also exist in their tautomeric form. Such
forms although not explicitly indicated in the above formula are intended to be

35 included within the scope of the present invention. For instance, compounds of
formula () wherein R4 is 3- or 6-hydroxypyridazine, or a radical of formula (g) or (h)
wherein RS is hydrogen may exist in their corresponding tautomeric form.

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



bi val ent radilai@s of formula (c). and L is a radical of frrrula (d)the

Rlerr] is, no ro anq, r]al kyl carbonyl, phe
substitut bd ‘&n@ﬁ\ﬂ&?@fgﬁ"ég 51"19;’:4[ or C[err]al d)
bi val ent radical of fornula (c) and L is a radig¢al of §
then Rlerr] is not hydrogen, Cerr]
radi cal of fornmula (c) and
Rlerr] is not (ferr]alkyl carbbmy| .
claiml1l wherein R4 is hydrogen;

substltuted W|tH‘ one tltuents eIectedfromIREp :
hydr oxy; pyrazi ne; M 'ﬁ “ﬁ H tute wi th one on—tywD, *‘?' "‘:"H
sekect.ed from hal o, s OXYy; provi ded IRESLALEY
and
r

of formula (f) t hen
Horpettlh as clained in
no; der kyl - car bonyl ;

Cerr]al kylsulfinyl; Cerr]alkyl sul fonyl; o@ | or phenyl substituted with
10 hal o, err] al kyl or ([err]alkyl oxy; #etrahydrof uran; di oxol ane;
di oxol ane substituted with (err]al kyl; di oxane; d| oxane

substi t ut ed aW-bkidefer, ]aqihhtthace@udfaﬂsl laBeeptably dcid addition salt or a steremdhsnudallyésbmerxc

wi th hal o or rr]al pyri dazi ne; pyridazine substituted with one or
t wo rg@ﬁﬁ%’ %MS selected fromhalo, Cerr]al kyl, hydroxy; or a

r adi cal of Rbishuleor C1-salkylsu1fonylammo lerr]
0 !94%1 fbronsia by dr ogen or C[err]al kyl . 3. A
corrpound as ci% sen(&“lln ﬁé&%@#nam err] is gegl or o. <. 4. A

conpound as clainmed in claim Ein i s hydrogen or rret hoxy.
-CHy-CHy-CHa- ®).
-CH=CH- ©),
in the radicals (a), (b) and (¢) one or two hydrogen atoms may be replaced by a Cl.galkyl
R2 is hydrogen or Cj.galkyloxy;
L is a radical of formula :
. -Alk-R¢ (d),
| -O;RS (@
: -Alk-NRSR? ®,

Alk is Cy.1zalkanediyl;

R4 is hydrogen; cyano; Cy.galkylcarbonyl; Cr.galkyloxycarbonyl; Cs.7cycloalkyl;
Ci.galkylsulfinyl; Cj.galkylsulfonyl; phenyl or phenyl substituted with halo, C1.galkyl or
C1-galkyloxy; tetrahydrofuran; dioxolane; dioxolane substituted with Cy.galkyl; dioxane;
dioxane substituted with Cy.salkyl: pyridine; pyridine substituted with halo or Cy.galkyl;
pyridazine; pyridazine substituted with one or two substituents selected from halo, Cy_salkyl,

- hydroxy; or a radical of formulz :

X

R¥—N" “N— () or. RN’ “N— th)
o/

wherein R3 is hydrogen or Cy.galkyl; :
RS is hydrogen; C_galkyl; hydroxyC).salkyl; C)-salkylcarbonyl; phenyl or phenyl substituted
with up to three substituents selected from halo, C;.salkyl, Cy.galkyloxy;
RS is hydrogen or C;.galkyl;
R7is  hydrogen; Cy_galkyl; Cy.galkylcarbonyl; Cy.salkyloxycarboayl; pyndazme, pyridazine
substituted with one or two substituents selected from halo, Cj.galkyl, hydroxy; pyrazine;
pyrazine substituted with one or two substituents selected from halo, Cy.galkyl, hydroxy;
provided that when A is a bivalent radical of formula (c) and L is a radical of formula (d) then
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PCT/ EP95/ 03691 syhstituted with oorCﬁﬂa.lkg da.zme subsutufﬁrxbﬂwﬁ@ﬁﬁwoa
st er eochem cal I;/ I Someri C there

T MBGeut |
acceptabl e acid %Bmﬁﬁemf@ﬁbh’éﬁf 1.5a1ky hyd@xonﬁﬁé?‘f}ﬁ’é@é

conposition conprising a therapeuticaly effective appunt of.- a 5
conpound as clainmed in claim 1End a pharmaceuti cal/ﬁg acceptabl e carrier.

7. A process for preparing,a r mceut i cal corrp05| on as ¢lainmed in claim
6 wherein t he cg?rp nd Nes—cl &med i nReTN m N+ i i mately m xed
with a pharmacetically =={acceptabl e carri es==10 8. A conpound
as claimed in claim.l for use »F medi ci ne. 9. Use of a conpound as
claimeditisn claiml1 for the maNuf#cture of a nedi canent for t he
treat mant of int esti nal di sorders:involving a decreased notility of the.

col on. M uf?s 'd?tc‘iaérijkyfl.or"“la (M1'-a), wherein Rerr] is
Clerr] aI kyI oxy, P I's “hydf ogen :

20 3. A compound as claimed in claim 1 wherein R! is chloro.

4. A compound as claimed in claim 1 wherein R2 is hydrogen or methoxy.

5. A compound as; _lanned in claim 1 whercm the compound is selected from 1-{(tetra-
hydro-2-furanylmethyl]-4-piperidinyl 4-amino-5-chloro-2,34dihydro-7-benzo-

25 furancarboxylate; -[(ueu-ahydm-Z-ﬁn'anyl)methyl]-4-p1pcndmyl S-amino-6-chloro-
3 4-d1hydro—2,2—d1mcthyl—2H-;-benzopyran-S-carbo;:ylatc, 1-(3-methoxypropyl)-4-
piperidinyl 4-ammo-S—chloro—2,3-d1hydm—7-bcnzofurancarboxylate, 1-[3-(2-
methyl-1,3-dioxolan-2-yDpropyl]-4-piperidinyl 4-amino-5-chloro-2,3-dihydro-7-
benzofurancarboxylate; 1-[3-(1-methylethoxy)propyl]-4-piperidinyl 4-amino-5-

30 chloro-2,3-dihydro-7-benzofurancarboxylate; 1-[2-(2-hydroxyethoxy)ethyl]-4-

' p1pendmyl 4-amino-5-chloro-2 3—dxhydro—7-benzofurancarboxylatc.
1-[3-(3-ch10ro—6-oxo-1(6H)-pyndannyl)propyl]-4—p1pendmyl 4-a:mno—5-chloro-
2,3-dihydro-7-benzofurancarboxylate; 1-(4-oxopentyl)-4-piperidinyl 4-amino-
S-chloro-2,3-dihydro-7-benzofurancarboxylate; ethyl 4-[{(4-amino-5-chloro-2,3-

35 - dihydro-7-benzofuranyl)carbonyljoxyl-1-piperidinebutanoats; and 1-[2-(tetrahydro-
2-furanyl)ethyl]-4-piperidinyl 4-amino-5-chloro-2,3-dihydro-7-benzofuran-
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(54) Title: N-SUBSTITUTED PIPERIDINYL BICYCLIC BENZOATE DERIVATIVES

(57) Abstract : R?

The present invention is concemned with novel benzoate dertvatives
having formula (1), the N-oxide forms, the salts and the stereochemically ¢ .. N O0—C NH
isomeric forms thereof, wherein: R! is halo or Cy.alkylsulfonylamino; A T e
represents a bivalent radical of formula -CHz-CHz- (a), -CH2-CH2-CHz-

(b), -CH=CH- (c), in the radicals (a), (b) and (c) one or two hydrogen | 0
atoms may be replaced by a Ci.salkyl; R? is hydrogen or C.alkyloxy; \
L is a radical of formula: -Alk-R¢ (d), -Alk-O-R5 (), -Alk-NRSR7 (f), _

Alk is Cj.jpalkanediyl; R4 is hydrogen; cyano; Ci.galkylcarbonyl; Ci.

salkyloxycarbonyl; Ca.icycloalkyl; Ci.salkylsulfinyl; Ci-salkylsuifonyl; phenyl or phenyl substituted with halo, Cy.alkyl or Ci.galkyloxy;
tetrahydrofuran; dioxolane; dioxolane substituted with C galkyl; dioxane; dioxane substituted with Cialkyl; pyridine; pyridine substituted
with halo or Ci.6alky); pyridazine; pyridazine substituted with one or two substituents selected from halo, Cy.galkyl, hydroxy or an optionally
substituted benzimidazolone or an optionally substituted imidazolone; RS is hydrogen; Cy.qalkyl; hydroxyCi.alkyl; C1.¢alkylcarbonyl; phenyl
or phenyl substituted with up to three substituents selected from halo, Cy.salkyl, Ci-salkyloxy; RS is hydrogen or Cy.galkyl; R is hydrogen;
Ci.¢alkyl; C;.salkylcaxbonyl Cl.salkyloxycmbonyl pyridazine; pyridazine substituted with one or two substituents selected from halo,
Ci.salkyl, hydroxy; pyxazme; pyrazine substituted with one or two substituents selected from halo, Ci.¢alkyl, hydroxy. Pharmaceutical
compositions comprising said compounds, processes for preparing compounds and compositions as well as the use as a medicine, in
particular for the treatment of gastrointestinal disorders involving a decreased colon motility are described.




mherein'R[err] Rerr], L and A are defined as in claim1; 10 and e
optionally convertlng the conpounds of formula (1) into each other by a

L

functi onal group transformation reaction; and, if desired,. .
converting a conpound of formula. (1) into a therapeutically active
non-toxic acid addition salt, or conversely, converting an . . acid
addition salt into a free base formwth alkali; and/ or preparing.

stereochemcally 15 i someric forns thereof!
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