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DERI VATI VES 5 The present invention is concerned with novel benzoate
derivatives, pharnaceuti cal conposi tionk conprising said novel
conpounds, processes for preparing conpounds and conpositions, and

the use thereof as a nedicine, in particular in the treatnent of
conditions involving a decreased notility of the colon. 10 In our
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R3 _ 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,

20  substituted 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 concerned with novel benzoate derivatives having the formula

R* ' R!
9
C—AK—N 0—C NH, (@,
¢) R?
\R3

the N-oxide forms, the pharmaceutically acceptable acid addition salts and the
stereochemically isomeric forms thereof, wherein :
- Rlis halo or Cj-galkylsulfonylamino;
35 either R2 is hydrogen and R3 is Cy.galkyl, Cz.galkenyl or C3.galkynyl; or
" R2 and R3 taken together form a bivalent radical of formula :

30



the N-oxide forns, the pharmaceutically acceptable acid addition salts and
the  wooshb@geochenm cally isoneric forns thereof, wher eQI/EP95/03690R[ err] is

hal o or ([ err]al kyl sul fonyl am no; 35 either R err] is hydrogen and v
Rlerr] is (Jerr]alkyl, Cferr]alkenyl op-Cerr]al kynyl; or R err]
and Rl err] taken together forma bivalent radical of formula: WO
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- 2- -CH=CH-. c=c{4): (a),

-(CHlerr])[err]- -(CHpp{b), o), or. - - -(CHerr])[err]-

(c); I n tj%&@l val ent sadl cal's of forrrula (a), (b) or (c) one or

two hydrogen atons e repl aced by C[err]alkyl; Ak is

d err] al kaniadhe bivalent radﬁhhrorf fommlmgad.r(bmr(CbOneCQrewn]haﬂfogbmaupms maybe Rlerr],
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Rlerr] an 4 & ?ﬁpﬁ@dently are hydrogen or- C[err]al kyl ;
Rlerr] is %17 err [ car bonyl ﬁé]!:al kyI oxycar bonyl ; and 15
nis 1or & dR dadepenggngl kdowsr ei naft er,
halo is gaﬁkﬁ hrd Rﬁwkém&g&heﬁhhpﬂsb fonnabxvﬂémﬁ‘mx@dl@f f&ﬁlﬁlaq err]al kyl

- defings straight and branched chain saturated hydrocarbon radi cal s
having from1l to 6 carboo atoms such as, for. exanple, nethyl, ethyl,
propyl, | _NRs__C__NRg @ _

m_—éiﬁ o (
—NH—C=N— O

R3 and R9 eaéh ihdependentiy are hydrogen or Cp.galkyl;
RIO s hydrogen, Cy.galkylcarbonyl, C1.6alkyloxycarbonyl and -
15 m is 1 or2.

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
bromo and iodo; C;.galkyl defines straight and branched chain saturated hydrocarbon
radlcals having from 1 to 6 carbon atoms such as, for example, methyl, ethyl, propyl,
20  butyl, pen_tyl hexyl, l-met__l_lyle_thyl 2-methylpropyl and the like; Cy.galkenyl defines
sn'aight and branched chain hydrocarbon radicals containing one double bond and having
from 2 to 6 carbon atoms such as, for example, ethenyl, -z-prbpe'nyl, 3-butenyl,
2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butcnyl; 3-hexenyl, and the like;
Cz.salkynyl defines straight and branched chain hydrocarbon radicals containing one
25  tiple bond and having frdm 2 to 6 carbon atoms such as, for example, ethynyl,
2-propynyl, 3-butynyl, 2-butynyl 2-pentynyl, 3-pcntynyl 3-hexynyl and the like;
C1.6a1kaned1y1 defines bivalent straight or branched chain hydrocarbon radicals
containing from 1 to 6 carbon atoms such as, for example, methylene, 1 2-ethaned1yl

1,3-propanediyl, 1,4-butanediyl, l,5-pentanedxyl, l,6-hexaned1yl.
30

The pharmaceuncally dcceptable acid addition salts as mentioned hereinabove are meant
to comprise the therapeuncally active non-toxic acid addition salt forms which the
compounds of formula (I) are able to form. The latter can conveniently be obtained by .



20 butyl, pentyl, hexyl, 1-methylethyl, 2-nethylpropyl and the |ike:
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The N-oxide forms of the compounds of formula () are meant to comprise those
compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the

30  so-called N-oxide, particularly those N-oxides wherein the piperidine-nitrogen is
N-oxidized.

R1 suitably is fluoro, chloro or bromo, preferably R1 is chlo: _

R3, when not taker. :ngether with R2, suitably is Cj.galkyl,p  .bly methyl;
35  when R2 and R3 are 1aken together a bivalent radical of formu. ) is preferred;

Alk is suitably 1,2-ethanediyl, 1,3-propanediyl, or 1,4-butanediyl, preferably

1,3-propanediyl;

R4 is suitably hydrogen or methoxv;



*
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this i MEME0036. Sone of the corrpounds of formul a RGYEREP3Pso exi st -
in their tautoneric form Such grm; al t hough not explicitly
indicated in the above fornula are int€nded to be included within the

scope of the present invention. For instance, conpounds of formula (1) 25
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pi peridine-nitrogen is N oxi di zed. - Rl err]. suitably is fluoro,
chl or o or Inseresting qmqfoendsxbf;foﬁlda (D) aresthosel aomwunds offpomulp (Nwiherein® it aken
toget her wibh, Rlerr], suitably is Clerr]alkyl, p[err]bly methyl; 35 when
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preferred; ALk is sui tably 1, 2- et hanedi vl nedi }/
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when R5 ai-piopanediglaken toget her -a b| val ent . rad| cal of formula (d) or (
is preferred, especially a radical .of fornula.(d). - I nt er est Mg

COMPOYS1S Bl Bt outd sk ARRE RO Blod SRR K9 ko MR, RLer 1]

At er &5 onpounds of " fornu are
t hose conpthaxy- of fornula (1) 10 - wherein R2 and R3 taken together forma
bi val ent radical of fornula (b). More. i nteresting conpounds are

- those int Wl%ﬁ&&e&@ﬁﬁﬁm AW R6R rﬂoré'ulﬁel‘e&mg compo%nd@wﬁé:@ﬁm'?ﬂ' yl.

hydrogen and RS and R6 arc taken togcther to form a radlcal of formula (d) wherein R8
20 andRYare hydrogen

Other preferred compounds are those more interesting compounds wherein RS and R7
are methyl and R6is methoxy.

25  Most preferred compounds are :
cis-3-methoxy-1- [4-ox0-4-(3 4 S-mmcthoxyphenyl)butyl] 4-p1per1dmyl 4-amino-
. 5-chloro-2,3-dihydro-7- benzofurancarboxylate, '
1-[4-0x0-4-(3,4,5- tnmethoxyphenyl)buty]]-4-p1pcndmyl 4-ammo-5-chloro—2 3-d1— '
hydro-7-benzofurancarboxylate;
30 1-[4-(2,3- d1hydro-2-oxo—1H-benzlm1dazol 5-yl)-4-oxobutyl]-4-p1pendmy1 4-amino-5-
chloro-2,3- dxhyd:o-?-benzofurancarboxylate, and
1- [4-(4-methoxy -3 5-d1methylphenyl)-4-oxobutyl]-4-p1pcndmyl 4—ammo-5—chloro-2 3~
d1hydro-7-benzofurancarboxylate _
‘the stereoisomeric forms thereof and the pharmaceuncally acceptable acid addition salts
35  thereof.

In order to simplify the structural representations of the compounds of formula (1) and
certain intermediates thereof, the radical of formula



15 Preferred conpounds are those nore interesting conpounds ' ,
R6 and R7 arW096/10026 et hoxy. Al so preferred conpounds Mﬁg@gﬁﬁore

i mt eresti ng conpounds wherein R err] is hydrogen and R5 and R6 are
taken together to forma radical of forrrula'é'd) wherein R err] 20 and R9
are hydrogen. O her preferred conpounds are those nore interesting
conpounds wherein R err] R err] , are nethyl and R6 is nmethoxy. 25
Most preferred conpounds e: Ci - met hoxy- 1-

[ 4- ox0-4- (3, 4, 5-tri met hoxXyphenyl ) buf'yt\- 4- pi peri di nyl 4-am no-

5-chl or o- 2, 3- di hydro=%- be @ ﬁf}b;

1-[4-0x0-4-(3,4,5-tri xyphenyl ) patX(l ] - 4- pi peri di nyl

4- am no-5-chl oro- 2, 3-di - hyd® o- 7- Rénzof ur ancar boxyl ate; 30

1-[4- (2, 3-di hydr o- 2- oxo- 1H benzi m d&zol - 5-yl ) - 4- oxobut yl ] - 4- pi peri di nyl
4- am no- 5- chl oro- 2, 3-di hydr o- 7- benzof ur ancar boxyl at e; and

1-[4- (4- met hoxys; =l o Py | 1 di nyl

4- ami no- 5- chl or - &ﬁg@é@%@%ﬁ%?éy#e&?ﬁ?ﬁ% %ragﬁ?;%%ﬁ ate; t he
stereoi soneric for nﬁ7t hereof and the pharmaceutically acceptable acid
addition salts 35 “fNereof g In order to sinplify the structural
representations of . th mpaunds of formula (1) and certain

i nt er nedi at es t heReo adrtkar of fornul a WD 96/ 10026
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[err] 5 ® 11 hereafter be represented by the synbol D and the
radi cal will hereafter be represented by L.

In the following preparations, the reaction products may be isolated from the reaction
mixture and, if necessary, further purified according to methodologies generally known

10  in the art such as, for example, extraction, distillation, crystallization, trituration and
chromatography.

The compounds of formula (I) may be prepared by N-alkylating a piperidine of formula

(1) with an intermediate of formula (I1I}.
15
N-alkylation

L-w! + H—D
(1) ID

W1 in the intermediate of formula (IIT) is an appropriate leaving group such as, for
example, halo, e.g. chloro, bromo or iodo, or a sulfonyloxy group, e.g.

20  methanesulfonyloxy, toluenesulfonyloxy and the like leaving groups. The N-alkylation
reaction of (II) with (IIT) is conveniently conducted following art-known alkylation
procedures.

The compounds of formula (I) may also be prepared by the esterification of an alcohol of

25 “formula (IV) wherein R4 and L are as defined hereinabove, with a carboxylic acid of
formula (V) wherein R, R2 and R3 are as defined hereinabove, 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.
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reaction m xture and, if necessary, further purified according to ’
met hodol ogi es general |y known 10 in t#e art such as, for exanple,
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chr omat ogr aphy. 4+ The conpounds of fﬁ;rml a (1) may be prepared by -
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rr

formula (111). L-V\Le HD N-al kyl ati on
(111) L—N 4y + HO~{e mNHe imtertedi@ e of fornula
(rrr) is an appr i ate | eaving grouprsu¢h as, for exanpl e, hal o,
e.g. chloro, bronp or iodo, or a sulonyl®Xy group, e.g. 20

met hanesul f onyl oxy, toluenesul fonyl oRy and the |ike |eaving groups. The
N-al kyl ati on reaction of (Il) with (I1l) is conveniently conducted
foll owi ng art-kno¥ al kyl ati on pf¥kcedures. . "The conpounds of

formula (1) may al so be prepared by the esterification of an al cohol of 25

fornul a ;y\%% i . : is i VAL _
car boxyl i((k:t\%ai ﬁkﬁleﬂ[ﬁ_ﬁ%ﬁr&w&ﬁﬁl@?%\?ﬁgﬁ?{ﬁ H%Fg?r té@?@i‘ﬁwé&;r] are
as def i netheropese Rf Hsreactign tavoithadesised sidrreactians, &id amino prpfepting growpich as
an acys halg efovéd SerEBihplefioh oPthe Bh¥Gficaliohy Siitabie Srotediinggion scdgﬁg{lsgr abl'y

g&?%&b\é?%gg%g&ab{%mggg such as E].fﬂl%\/ygarg&?y(i,e elu.za?ksﬂowcarbony : _6- 026
[err]  phenylmethyl and the like protective groups. - BT :

Compounds of formula (I) wherein R and R6 are taken together and form a radical of
10 formula (d), said compounds being represented by formula (I-d), may be prépafed by
. fcacting an intermediate of formula (VI) with 1,1-carbonylbis- 1H-imidazole or a
functional derivative thereof, following art-known reaction procedures.-

R9—NH C—Ak-D O#N:Q
R8~NH R® wAleD
0
(VD ()

15
Compounds of formula (I) wherein RS and RS are taken together and form a radical of
~ formula (e), said compounds being represented by formula (I-_é):' may be prepared by
reacting an intermediate of formula (VI) wherein R8 and R9-are both hydrogen, said
intermediates being represented by formula (VI-a), with an intermediate of formula (VII),
20  following art-known reaction procedures. ' | :

. :R7 . R - - R7
' 0 . . NH . DN
i i . . A )

NH;

9 —Alk-D
| | . | 0
(Vi) - VI _ )
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It may be expedient to protect the am no group of the internedi ate of
formula (V) dW09%g0026 the course of the reaction to avoi d unBEeYEPEH3630de
reactions. Said am no protecting group 5 i's removed after conpl etion of
the esterification. Suitable protecting groups conprise readily
renovabl e groups such as ([ err]al kyl carbonyl, ([ err]al kyl oxycarbonyl ,

phenyl met hyl andThd&mhs ' converted- P of mul.a (d
wherein R err] and & eéﬁdgﬁg&%gg\égtrgig%i%}x aode?%r m a%eg |k(1:LaI I_:E))?{rlo o
formula (d), sai w@w@a%@nﬂﬁa » MBpredsRn ’é&ygs?g%mwb& converied ingyf: be
prepared by offeafilafD, Rherelt RYOE ) 3hlkylarbonyod @ §aktyloxycatbonyl, by n
1,1 -carbonyl bi s;,1H- g\ dazole or a functional derivative thereof,

fol | owing ar - Kk Y AL FSREHORSr ocedur es.

[err] 15 Compounds of fornul a (3I) wherein R err] and R err]
are taken toget hEhe compduodswiformuacBlwhetein R3 is Ch.galkenyd of €p.alkginyl maynggounds
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sai d i nt er#Hyiragicas by aftkgown pydrogenasigniischpiguetl a (Vi-a), with an
internedi ate of formula (VIl), 20 follow ng art-known reaction

procedures. 10  The compdufés df formula (I) may also be converted t6 tht correspondi$ Ho3&026
PCT/ EP95/ 03690 -7

forms following art-- »wn procedures for converting a trivalent nitrogen into its
- N-oxide form. Said. :xidation reaction may generaily be carried out by reacting the
starting material of formula (I) with an appropriate organic or inorganic peroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal
15  orearth alkaline metui peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example,
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoatkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. tert-butyl hydroperoxide. Suitable solvents are, for example,
20  water, lower alaanol:. e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

The intermediates of formula (II) may be derived from 2~ appropriately substituted

25  piperidine of formula (VIII) with an intermediate acid o: : ormula (V) or a functional
derivative thefeof, following art-known ester forming procedures, and subsequently
removing the protective group P, following art-known procedures. P represents a
readily removable protective group such as Cy4alkylcarbonyt, Cy4alkyloxycarbonyl,
phenylmethyl and the like protective groups.

R* R!
' 9 - 1. ester formation
‘P—N OH + HO—C \ / NH;y I
¢ R?

30

2. removal of P

(vVIp ) .

The preparation of intermediate acids of formula (V) is disclosed in EP-0,389,077-A.



The conpounds of fornula (I) may al so be converted into each other. For
i n[ errlwo 9610026 conpounds of fornmula (1), wherein R err] PETEPS3§eN nmay be _

converted into c[err] of formula (1), wherein Rerr] is v
d err]al kyl car bonyl- or C[err]al kyl oxycaBbonyl, by 'n N-acyl ati on
reactions. The conpounds of formula (1) wherein Rerr] is
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N- oxi de f oexampdaitelrahyidetderann reacti on may generally be carried out by

reactlﬁb t he starting material of forrmula (1) with an appropriate
organic or |nafgan|c er oxi de. Appropr.i ate inorganic peroxides
conprise, for exar hydr ogen peroxide, alkali netal 15 or earth

al kal i ne nuHg "Gi-eﬁlk . g—Sod-um ey de, potassi um per oxi de;
appropriate Or gani ¢ peroxi-des nmay conprise:peroxy acids such as, for
exanpl e, Nofbenzenecar boperoxoi ¢ acid or hal o substituted '
benzenecar boperoxoi ¢ acid, e.g. . 3- chIorobenzenecarboperox0|c aci d,
per oxoal kanoi ¢ ad®s, e.g. peroxoacetic acid, al kyl hydr oper oxi des,
e.g. tert-butyl hydroperOX| de. Suitabl e sol. vent's 'are for exarrpl e, 20
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i ntB e{ m{fﬂlt agtb% 0§ucf1@§ rﬂ#@ca(d;ile armubgeﬂam llﬂﬂﬁiatﬁdl@%ﬂrllﬁﬂv QB{thOéd P&s of g
substituted eri an internediate acid or
fornula ( laa(Inggfqpaﬁa?rom mtenn&méa%gﬁ*yﬁq reof, follow ng art-known

ester form ng _procedures, and subsequently. . ..renoving the protective
group P, follOWng ard-known procedures. P represents a ~ readily
rermvabl e ot ef ' RMRN’SUCh as_Clerr]al kyl car bonyl,

C err]al ky ¢ f?" ph%n?l met hyl an@()t he |i ke protective groups.
30 - Jerr] : The
preparation ypz i nterrredl ate acids of fornula (V) is discl osed in
EP-0,389,0[err]7-A &) . m

15 The intermediétes of formula (VIII’), wherein Pl represehts P as defined hereinabove as
well as hydrogen, may be prepared by reduction of an intermediate of formula (XI)
following art-known methods. In pamcular, the intermediates of formula (VIIT’),
wherein R4 is Cy.galkyloxy, said intermediates being represented by formula (VIII’-a),
and wherein R4 and the hydroxy! group have a cis-conﬁgurat’iori may be prepared by

20  reduction of an intermediate of formula (XI-a) using a-reduictive agent such as substituted
borohydrides, e.g. lithium .t_ris-.sec-butylbordhyd:ide,' potassium tris-sec-
butylborohydride, substituted aluminiumhydrides, lithium-tri-zers-butoxyaluminohydride
and the like, in a reaction-inert solvent such as for example, tetrahydrofuran. It may be
advantageous to perform the reaction at a lower temperature, preferably at a temperature

25  -below -70°C.- Using stereochemically pure reagents said reduction may be performed in
a stereospecific manner.
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TRe internediates of formula (VI-a) may be prepared by reduction of an

i nt er medi ate of formula (I1X) with a sui’tabl e reduci ng agent such as,
for exanple, a conbination of pl ati num on activated carbon and
hydrogen, in a reactionhpnert sol vent such as, _for exanpl e,
tetrahydrofuran. 5 R7 R [err]

Sai d internediatges ornula (I'X) may pe prerared by N-al kylating a

pi peridine of P —N forf% (rTywrth BrNnterre®Hate of formula (X)
wherein Werr] is a propriate |leaving 1 group, such as, for exanple,
a hal ogen atom in agganalogous way as the ﬁ@ﬁpounds of formula (1)
are prepared fromin [err] 15

t I nd (I
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defi ned herei nabove as wel | as hydrogen, nmay be prepared by reduction
of an internedi ThecHhnd ww&aste%bmanc racembk bbthie egmaotrdsod formmuis @) s any of

articular, the,internediat f ' 'S
(p:[err] al kyI oxy, d’§aﬁdb° W@ﬁzﬁ? @%2{3@%86 g’gﬁériéanééémmaopb’caf or mu %IWICSl
and whe (rj e |b n 52R[0 etrahs(anand dnansity by theydpplicasiop dﬁaﬂdmgwgmﬁt@zdﬁ?ﬂzg}r axassmmymm
repar e
Peduo | ve. agent ™k B8 Yl B} pRilicaliephiiich ol soch T kPl alliidd afd
tris-sec-butyl bchrotmathgraphic pglurag@smg.tqqugteggarent dlsm %gﬂgang&nyﬁqura@aybe
substituted al ug p'a&altﬁli”ﬁ‘&h'eg&smhéﬂﬁ yithe seRdvE cxty@ﬁthzbhtsrpdmaéwmagte&méthMs with

and the like, in“a reaction- |ner %ent such a5 f or r’g)
t et r ahydr of ur ancnqnpomgycqupurcam T efpaBerEeR RSé’P’ch*eﬁ‘l"?th Teaction at a
| ower tenp ture, preferably at a tenperature 25 bel ow -70[err] C Usi ng

st er eochem cal | Yheusmpoarigef fermuld @) andathe intermeduaesioé fgrevuto@ hadd i(WMI), the
N-oxide forms, the pharmaceutically acceptable salts and stereoisomeric forms thereof
possess favourable intestinal motility stimulating properties. In particular the present
compounds show significant motility enhancing effects on the small and large intestine.

15  The latter properties are evidenced by the results obtained in the "Guinea Pig Ileum

Coaxial Stimulation" test and the “Colon motility in conscious dog™ test. Both said test
are described hereinafier. Some of the compounds also show activity in the “Lidamidine
test in dogs”.

20  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 éompositions of thisin . ion, an effective amount of the
particular compound, in base or acid addition st forr ..s the active ingredient is

25  combined in intimate admixture with a pharma: cutical:: acceptable carrier, which carrier
may take a wide variety of forms depending on the form of preparation desired for
administration. These pharmaceutical compositions are ~'=<irably in unit.ry dosage form

" suitable, preferably, for administration or v, rectally : parenteral  :ction. For

example, in preparing the com= ssitions al dosage wanyof the  _ual

30  pharmaceutical media may be employe:  .ch as, for example, water, glycols, oils,
alcohols and the like in the case of oral hiquid preparations such as suspensions, syrups,
elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubricants,
binders, disintegrating agents and the like in the case of powders, pills, capsules and
tablets. Because of their ease in administration, tablets and capsules represent the most
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20 - In view fQIffoi' PRparinsae aés1ﬂeate§.bbﬁaénsMesb by @iﬁ@ﬂ%@%@d&xﬁﬁ{s&k&ﬁ the
subj ect Cerpoun S X Ig%ed i nto various forns f‘g ‘s
adm ni st r 08ROV HEseE-» as transdexm:;] i AL ORAS ARQIRENE )cid addieR t i ons
gf this wshug 6% @3)) (Ilper (effl)l‘ @&Iftb\tlﬁmalmteﬂsed&fdtérl‘salublhty oxéa&hé terids n@@pggnd OIi n
ase agl tion salt form Ve | edi. ent comnbi ne
0 0P e i i ey Ot I B o kb i SR comioonsy
carrier- It is espm;dbfaﬁmgmmfmnmtmmfmmmde@phwma@wmlt he form of
prepar at i QRnflsib éjmfd%ztﬁe umt foﬁﬁ' mr%gdfaahhﬁrﬂsuﬁi&ﬁ%ﬁd BH%&BBP&FdoEé’ée

corrp03|t|ons are desira nitary, dosage
Dosage unit form as used 1n the spec1ﬁcanon and clalms herem refers to physmally
- discrete units suitable as unitary dosages, each unit contalmng d predetennmed quantxty

20  of active ingredient calculated to produce the des1red therapeunc effect in association with

the required pharmaceutical carrier. Exam ples 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.
25 :

In view of their capability to stimulate the motility'of the intestinal system and in
pamcular their capacity to enhance the motlhty of the co]on, the subject compounds are
useful to normahze orto 1mprove the intestinal transn m subJects suff ering from _
' symptoms related to disturbed monhty, eg.a decreased penstals1s of the small and large
30 mtestme alone or in combmatlon with delayed gasmc emptymg '
~ Inview of the utility of the compounds of the present mventlon, there is provided a
“method of treating warm-blooded ammals suffenng from mouhty chsorders of the
intestinal system such as, for example consup.mon pseudo—obstrucnon intestinal
~ atony, post-operanve mtestmal atony, irritable bowel syndrome (IBS), drug-induced
35 delayed transit, and in pamcular 1mpa1red colomc u'ansn Sa1d method compnses the
systemic administration of an effecnve mtesmml sumulatmg amount of a compound of
formula (1), a N-OXIdC, a pharmaceuucally accepmble ac:d addmon salt or a possible
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for exanple, water, glycols, oils, al cohols and the like in the case
of oral liquid preparations such as suspensions, syrups, elixirs and
sol utions; or stefeotsonmricifems thereok tasvasmehleodsd animgjar Bendeatheiuse of albompemids,
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prepared il® which case appropriate |iquid carriers, suspending agents
and the like ¥ g%&@g;g%ed. In the conpositions suitable for
per cut aneous agﬁ?—n stratfton, the carrier optionally conprises a penetration

enhanci ng REEPATAUAN 9] HUCTHICGIYGSAh|l e wetti ng agent, optionally conbined
with suitable BRghplees of any 10 nature in mnor proportions, which

additives do not ,cause, a signjficant del.eterious effect. to the skin.
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It is especially advantadgeous_to fornulate the aforenentioned
phar maceut i cal evaporateds Fopling, $he Mixges ae cxirmcted withlietylashare Toe extract was
adm ni st r aig OnwaAsHEdUWAtH Wait, dried] filkpSd iR evaporatedDTHB 6 %Hiduef@isrﬂlﬁﬁieki%?d In
the specifi catlcgn and cl ai n8_her ei n..ref%[fs to fﬁﬁéﬂ)ﬁﬁ;@ 9 g_gl screfe
units suit abl eCHUMRRrOMography aver silica gel (Rlupnt: P8 96(4u dhe Piened
qﬁant ity 20 f ];ﬁﬁctﬁmi wege coligeedand thc_ceahemutvas edpbratad @hecesidironsieseparad by
therapeutic effgct in association wit t.he regu
carrior ExanpraumprePedisOiaBhy % e ek (luenl- e R ER OIS shRkp-
scored or coat €he fisbfraction wasgndlatted andtheleluenpevaderatgdayiekting 1 WA g«RS.5%) of
I nj ect abl S RS- ﬁﬂﬁf@ | : mg@{)&d CEYelo] .S and
the |ike, Eezegnd fsr%'éi%?at e(g&sl Ehe m%@ﬁfﬁgﬁeo . e li'aﬁ{r? Vi e\%/r%#hﬁﬁei r
capabi lity to wesenllested and shagluent evaposated, lyielding doit 8 (i1 %) ef aisr3 anethoxy-1-
(phenylmethyl)-4-piperidinol (intermediate 2).
a’) A solution of 3-methoxy-1-(phenylmethyl)-4-piperidinone (4.4 g) in tetrahydrofuran
was cooled to -75°C. Lithium tris-sec-butylborohydride was added dropwise and the
30  reaction mixture was stirred for 2 hours at -70°C. Acetic acid 10% (100 ml) was added
dropwise at room temperature. The organic solvent was evaporated. The aqueous residue
was alkalized with NH4O0H, then extracted twice with diis~oropylether. The separated
organic layer was washed wit~ water, dried over MgSQy4. tered and the solvent was
evaporated. The residue was purified by short column chromatography over silica gel
35 (eluent: CH2Clp/CH30H 95/5 upgrading to 98/2), yielding 1.3 g (29.4%) of cis-3-
methoxy-1-(phenylmethyl)-4-piperidinol {(intermediate 2).
b) A mixture of 11.5 g of intermediate (2) and 150 ml of methanol was hydrogenated at
normal pressure and at room temperature with 2 g of palladium-on-charcoal catalyst
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chromatography over silica gel (eluent: 'CHClo/CH30H 98/2). The desired fractions
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?r7 iged) over MJS‘HEﬁidﬂlrga]girlf)é&%dr@ﬂoﬂﬂdl-iﬂperiéi%?é@bﬁxyw(59%?3F(Qiiq’i‘fl@di-ate-@).e r elsi du te
Was ur.i fied..by col.umm. chr onat ogr oV, i li.ca.ge|, (el uent:
CH e?r] a[dr A c%f‘ﬁ?‘?’f‘d%‘ﬂ%{'@?‘*‘i‘%’ (939"’9‘?5‘ 1y é‘r"’ﬁé?@@ﬁta&dg@fﬂg’f}‘b&ﬁéﬂﬂur e
fracti ons wer e (2dhlpwaestirssdcdandirefliwed\fon? homs. The reacioramixtatearehs cookkddindg 58 .
f -1, 1-di ' V135 - o
gi geri(éli necar iog% %‘%@?EM@%%@%@@H@? %F%ﬁorv%}aeg?’ g? cea.mu_on fgd thecfflvem
Sodi um hydr i de Ya¢yapaatedddbeirasisiug was purifieshby,¢olumn shrostitegraphyA o silicaige) i n
tet rahydr of uraraeméﬁpcl:ﬁ}tw(&%dnﬂ@m 92)8RSTHE tﬁé?ﬂc?&% \%&% Laﬁgdf %éb%ert Ve

(sol ution 8) , I' -"car bony] bi’s-1H i m dazal e (13. ac gé
suspensi on*df A FVARIFEELHILBE Bsidue 5.5 g) was mpupipd by higbrmesr gmanesdiassky | i c
acid (18 g) inchrpiacgriphy QoA 200 ¥ Kabmadiliile X007 eluent: (0. Fl,Onces for
2 hours at room t“% er.at &Mh SO vefnt was evaporated.. The residue 20
was di ssol ved i"f 1Ry ar 1P BB TFRCHIONSGYGIF n g *CHA AN SRIIGeWItR o om
tenperature, NH3/CEoCly iThe extragt wasevaporated The - i rdue wascryistallived fflonand t he
reaction m xt utge ! ‘The fcipRhtewas filtered off and urted (vacuum; 70 °C), yielding 2.60 g
30  of 4-piperidinyl | 4-amino-S-chloro- * ~ dihydro-7-benzofurancarboxylate (54%)
‘(interrncdiate 9).

Evample 3
aj A mixture of cyclopropyl (4-amino-3-nitrophenyl) methanone (80 g), prepared as
35  described in US-3,657,267, and concentrated HCI (420 m!) was stirred and refluxed for
30 minutes. The reaction mixture was cooled and water was added. The precipitate was
 filtered off, washed with water and dried, yielding 80 g (84.5%) of 1-(4-amino-3-
nitrophenyl)-4-chloro-1-butanone: =1p. 150 °C (intermediate 10).



hours at room tenperature. The sol vent was evaporated. The resi due was
parti t WEnesi0026 between CH err]d [err] and Herr] O THRCHERPANPEO ayer was
separated and t he aqueous | ayer was extracted twice with 4
CH err]C[err]. The separated organic Hélyer was dried over MgSQ err], 25
filtered and the sol vent was evaporated. The residue was purified by short

col um %f%éﬁ:@éaﬂatew(welgo qazeﬁﬁémétetunrelz 13 g) and

AR wblﬂrwé@a@%eas?%éé@w@&es” eI 85 ) yas sl By =

et hoxy) cahbus it 3 70 °CeThosolveht wap evapdrangd. The residue was diluted with water and

(i o oot b g s Bty e skARBE GRIRIHRS Saf Vo

~ t et r aHydr wfithrwater; dded oner mﬁﬁhﬁ&pndmhdihe(ﬁoh@nwdporated(m rdsi;luwa&s stirred

and refl I €

al kal i zegisvm t%ﬂr%%ﬁ%}ﬁﬁ %F%%ﬂ%{a% ggﬁélfz@ﬁgqugya@)] afer was
ext r act eddesired fragfiens were celigrirdomd ibsolvant waepuwaraed. Shemsidve () @rwatas
evapor at egrysihilfzedl @ohfi@isopRpylether. Treqfred‘ 1&% m{s_ me&reuraffam aﬁaa,qmaﬂ?u 3.0\/er

silica gel er O
pur e fractgl(éi%'sjﬁg Je""&%‘l“ HOr &8 E]lrpmé g ‘P '4\7% : cﬂ"&@lﬂﬂ" "I’W@m‘em due
was cryst al3-dikgdtof1-benzefueineaibokylae. (deEtﬁxcdra&cllpJ tate vvas filtered off and

dried ( Vag;g gg%mégm of mterme‘é‘%tg Pl/ 1}?@% 2) in tetrahydrofuran (150 ml) was hydrogenafed

PCT/ EP95/
O, yi el dwith pdatinug orf ac(tyvatcdsa:boxréi%b@g)&s picptahyistl |Arf5cr uptake of H3 (3 equiv),

4-am no- 51&&"&&%}3& waSifliRy Gggwer ﬁhcalge a%d fRe B?ﬂ'&é'(vﬁ{‘fﬁpgﬂéﬁ %@m@%ﬁe&vas -

(internedi ate
4- ani no- 5ddped Mthwaerangyhis awrtuwewa&fp@wrpqi Brise mish H2 2. él&edemaxatsdg

thiony c B&gahiclieya(rm@ wikshedWith Qal@r,[cﬁrea]ovémgsoh,)mm a?fd' thé Sslvatd 1 ef | uxed

for 2 hours. he. sol éent was evaporat ed.

cqol e
Tl uane. waEiRgERIGH The gesidpt (B e pasbaricd by o chromaiogtaply #ver sjicateel
~ 4- ani no- S{eltdm: CHACEy/(CHOH/DTH) 192/821 dh‘hermm:ﬁadmnybvemrdonécte&and the solvért00%

o hydr oy w’p‘*’ LRI 7l 0 h s Aatide? Bront he SHeESH ShJ
N, N- di met e qﬁ@mdoﬁnedny!nbhr(gS 43 §)(70.6%a0f ﬂﬂ[éﬂﬁﬂ‘ﬂhmmlﬁiﬁ@()-%)ommﬂ]-st irred

at r i dtd”)
CH[ e?%anI epr1 y Wﬁgﬁp‘??&?gd‘i‘%{g& HeﬂE&E e so utizonrlllgﬁ"lzﬁe react I on
m xture tegpe ‘F’édz) -or 3 hours at room tenperat ure.. The . m Xt ure was

washed with water, a 5% NaOH sol ution and again water. The organic 15
| ayer wasBs aamed HBinak Qo ndsgSO err], -filtered and the sol vent was

evapor at eg:x‘;l; 4 residue (7.4 g) was purified by colum. chromatography
over mhwrg@&(eluent ' CH err]d[err]/CHerr]OH 98/2). The pure .

f r act2ons Avapgureef immmmdlmﬂi) (28 g3,0t-chdoro- Inéd4,5-trimethexphengl) dcbutyone di ng 4. 7
Sensot u 5 ¥ clonge b4 AR B SILAIE Cod B NREIO S et e o).
20 ¢) Apmtmcmeé 15} mi; previousdy @msl qweyMghQy) Man stireadraadyefluxedioaernight. n ) and
hydr ochl omhe réagtih mixture was cooled, washed with' water, dried over MgSO4, filtered and the
| -~ filtrate was evaporated. The residue was purified by column chromatogxaphy over silica
30 gel (eluent: CHyCly, upgrading to CHClo/(CH3OH/NH3) 97/3). The pure fractions
: were collected and the solvent was evaporated. The residue was dissolved in methanol
and converted into the cthanedioic acid salt with ethanedioic acid (0 6 g). The mixture
was boiled, then cooled and the prec1p1tate was ﬁltcred off and recrystalhzed from
2-propanol. The precipitate was dissolved i m aqueous NH4OH/ CH2C12 The organic
35 layer was separated, dried over MgSO4, filtered and the solvent was evaporated. The
residue was stirred in boiling dnsopropylether, cooled and thc rcsultmg prccxpnate was
filtered off and dned (vacuum, 80°C), yxeldmg 1. 10 g of (+)-czs-3 methoxy-l [4-ox0-




(20 M) was stirred and refluxed for 2 hours. The reaction m xture was

cool ed and WO96/1882%al i zed with NH err] OH. The organic | ayer WBCT/ERIN)36R® by
decan[err]tion and the sol vent was evg@orat ed. The residue was
purified by colum chromat ography over silica gel (el uent:
CHerr]C[err]/(CHerr]O4 NH err]) 92/8). The pure fractions were coll ected

and the sol vent4-@ﬁ45 e &ﬂyl]mﬁpéﬁ(ﬁhﬂuel-&ﬁm% glhmﬁﬁz BRERHYdr '7ed by

hi gh- per f or mange co u Kr onasi
[e?r]fn 100 A %féﬂ%ma(féo’é%‘m 33313 R ¢ omp ”Bém met hanol 70/ 30)
The pure fract |I@ﬂ$1m@a’rma{n@éfﬂ1e&t\mieall§d fophfedcted With

NH err]/CH err err extract, wa rated. Th .du S

cr glst a} | i z[ed f]ro L§4d 43 gge mtq%ypgenyﬁl?gty 9{_8 fpﬁﬁaa’é’g g\?&@‘??‘g'tcmﬂ'zeﬁ'f and
dried (vaculm ditg{deo-7ib€nzofurantatbonyldte Gehapedioate(1ol); mpplﬁks‘iai(cbyipound 2);

4- 5-chl 7

(i ﬁ'[nepﬁedl ;t eog)gm -4 éih;';’l)éﬁiég%g ¢P§6@?§I}J¢%ﬁa§&?‘%m xtur é?g%oﬁom- 3'8’fh3’8§ﬂ'7'

(4- am no- 3- mtrbspﬁéwynqarh@mlmm 1@$@°§)(C0T@1M@dr3éd as 35 described in
US-3, 657, 267, 30d-@3NGRAEGHHE w@loxeﬁa um gxp\éﬁ&n rarnﬁqo.%ﬂ&é@adi y@g@&&f

1
30 m'nutes. Th reactlon mxtﬁye was ter was a
preci pitate wadenzo uranchrbq)@/,laé@r@flﬂ\ﬁa N@Ri“mupﬁ%ter and dried, yielding

80 g (84.5% of- m-(ezur-@lmdﬁmxgwphenyn-zt-om&ﬁﬂph yéﬁmxﬁdmhﬂi&-séhmm&ﬁydm
ég% E{Dg%/c;og%gg benzot%rancar%xylate, mpVR69 SQ’/C1 @:orgzound 5); -14-
b) ﬁ mi >r<]t :.II’ ehoﬂ-[nr(ﬂanahdx@henﬂj})t dbeut&l]g&-pxpeﬂﬂlﬁymdgﬁh?ﬁS(ch&)rom §2,’J,3?-dft§dg9. ang
NN- di et et ha | de (150 was stirre
for 20 Y hgﬁéggggftu%% QJ"? tl& $!h ‘Lgﬁ/@é%\fj%@mpor ated. The residue
was diluted wi tlr{4v(étxe¢thaxnd3 5-dimethylghenyl)-dtaxobutyis-piperidioy ke d-amino S-ctiloro-2,3-
CH d g h

[err] A [89r] dik ?-%?&Fo?&ﬁﬂ%ﬁﬁ&g 'Attﬁ (ERE S ureRiodRENDI m 55171%‘? :{t;eSI %Ed

dried over MgS érr], [tere € sol vent evaporat
purified by colum chromatography over silica gel (eluent:
CHerr]d[err] OH 90/10). The desired fractions were collected

?nd tge sol venu-(%ag'dmé@_pla_l}pﬁicﬁdmylﬁhleﬁ ¢S¢tﬂﬂﬁtl(oi9pf&h ID@Sbutanone(Q ry@ivadsl ddasdl as
g g S8 CEME Kfton Jf¥onRinthydhide30R I3 by aabe?}B&er@ (Pl

zlll?m no- 5- 2§hI oNz flovg A rmxﬁ;rdomdmnoié{mhhm}&#éxhydmmwmfo -BRﬂﬂjfﬂjx?Il@

i n rofu
(150 M) was h § ?gen@'[%(qql ﬁ%ﬁggﬁfﬂnf’}t{ s#r;lél%(@ﬁ; ng%ce{?&tgg 1&@}%@,\” 5 2
g) as a cataly rzm%at TOPM AKBPRTAtUEg mdrt}le §@vengwag pyaporated.. Thewesidae a#ayst was
filtered of f oWREoIdELR! té&%ﬂay@%?mtah?léd JniY(@é!ﬁmW?ﬁ) ‘?\"t%ﬁ?&%sﬁﬁﬁ@ dofifo ¢y Was

diluted with water an& his mxture was
CH err] d [ err] W3FREUS B&?l&f‘bﬁ?@@n (I)cﬂ"eé#ﬁ @@%,ﬂéwxmg Wia St for dthopes asrgom
dried over25VyStehtpetdturef Thé solesh: aaslevdporsied. Thotesidue was@ﬂaﬁﬁrvﬁWath Ekﬂi

(ehuent: oo er PREaoRd toioe v EFBE e feliBt GBMEE bof wor whshert et weies dred o
col l ected and over MgSQgfiltered and the solvent was evaporated The residue was purified by
column chromatography over silica gel (eluent : CHzCIQJhexane/(CH3OH/NH3)
50/42/3). The desired fractions were collected and the solvent was evaporated. The
30 residue (2.3 g) was purified by high-performance liquid chromatography over silica gel
(eluent: CH2Cl2/CH30H 90/10). The pure fractions were collected and the solvent was
evaporated. The residue (1.2 g) was crystallized from diisopropy] ether. The precipitate
was filtered off and dried, yielding 0.93 g of 1-[4-0x0-4-(3,4,5-trimethoxyphenyl)-
butyl]-4-piperidinyl 5-amino-6-chloro-3,4-dihydro-2H-benzopyran-8-carboxylate
35  (17%); mp. 112.7°C (compound 8).

In a similar manner there were also prepared :



was evaporated. The residue (7.5 g) was crystallized fromCH err] CN. The
preci pi waled196% filtered off and dried, yielding 5PIEPHOHLIGY) of
1-[4-(3,4-di am nophenyl ) - 4- oxobut yl ] - 2 4- pi peri di nyl

4- am no- 5- chl or o- 2, 3- di hydr o- 7- benzof ut'dicar boxyl ate; np. 173.4C
(internediate 12) _ B. Preparation of Final Conpounds Exanpl e 4

25 A mxi. t | g -5-
1-(3, 4, 5- ttrlmngat( ox(;s/'g f&ﬂﬁ @hé@l)tfu?ylﬁ4@perﬂnﬁm ngmé?u#]hclz%r?bzo?)nate (2.1 9

and pot ass¢h)’ﬁfpt?d3§§“?ﬂiﬂt P%ZP@WW?‘Y%‘?NP 41 G{pompound 9);  pent anone

(150 nl; pr wbwal 405 hﬂﬂetﬁdﬂph&%ﬁl@ﬂ]—i—blp&ﬁ&x@l i 4-affinRBEhldes! uxed
overni ght reacti 01[11 4;‘[1 990\9@? cool e vvashed wth water, dried
over Ngsq%F}eth"P’P?'{ZB?‘Ed"E’HB X ge,mp ‘F‘W%ﬁu@ WE% evaporated. The resi due

was pusi f i b{d-byo-daB s rivhethomiphenydybaryllo4-pipesidinyt &#-Bhino-Sgetilofoed-trttyl-
CHerr]d [.Fgérlszofm%)&g“cgﬁ e%? fﬁégﬁﬁﬁl‘é(‘ H err] O/ NH err]) 97/ 3). The

pure fracti e sol'vent was evaporated. The
. residue was dissolved in nethanol - © and converted into the ethanedioic
aci d sal t Bxamplebhanedi oi ¢ acid (0.6 g).. The mxture - was boil ed, then

cool ed andAtfignié BFinRirneligtetds) @4! g)%s ﬂy%émaﬁ@a&& %4 Fe9F @opbyaR Yatdr Q50

2- prop nol ... The precl |tate was |sso ve fn
NH[ er riffory @H[%asrspaeflé M IeRPERIUEE EOB'@“O P%ZEF‘“MO%@B%{PQ 28) ingyvatey over

IVtQSO[ e(r]I rl, (sgldlew dg@d&fhnﬂhﬁb x&lgmgﬁgliem rﬁiﬂtﬁﬁ@ﬁa@k @ﬁi’redTéiﬁrlefluxedfbﬁi' duet W?S
stirred in_boi i sopr opyl et he res i ng precipitate
was g"‘ %6“‘J1W%°°€§FQC§8§? eg C}?“]['léH then fRraEtey g of
()-cis-3- nmwu)w;th CTHClnThe separated orghﬁc%kﬂ.%ﬁdned over MgSO4, filtered, and the ‘
PCT/ EP95/ 0 '

4-(3, 4 5. tgb?‘?ree ﬁvagpor:ﬁed Thﬂges[ld e] Z?_%Iwas mxéed wgthl l-carbonylbls-lH-lmxdazgle

4- am né- 5- @ﬂ%g)anzet@hmdnm;a@ gflml) The reaqs@nmamweas rod angkrefloedofpr 2 np.
132. 3C (coRRRy "Id)e]sl)lvent was evap &aﬁdgrl{@ fe@fud WGt 1R Wﬁ%r%n&kﬁ?nﬂitﬁ&ar ed:

1-[4-o0x0-4-(3,4,5-tri et hgx but 4- pi per-i
4- am no- 5- E’g‘f ???tﬁ“:?déw‘ces” Ak éﬁn%r ﬁ“’i“ﬁéﬁ%@'@&g%]é}’ ‘Efo‘%é% washed with water,
et hanedi oadhﬁdbvk} MgS’n)4, fillsre@ had the Solvemrenaporate®)The residue was crystallized from

ol or o 2" SR penansl T brllbils RRERlrba e d BB YeBing 055 gt 0

(corrpé’@nd (2)3-dxhydro—2—oto-[1ﬂ-b&zﬁmdamﬂSqubﬁanlytityHA-mpmrhnyll Jd-amipbgeri di nyl

?cgwpgang 4 éﬁr?3%‘%’%bg%hg°fg%? oj? ???Zﬁgxﬁgut yl E:&prl peri (ZZII ﬁ[y?rr] ¢

4- am no- 5- chl or o- 2, 3-di hydr o- - benzofurancar boxyl ate; np.

156. 3[err] |;{L(;_[gg'pound 5);
1-[4-(4-nme e tyl
Gl G T IR S ERN  AT T -
136. 4[26rr ] @. 5( g)ommatﬂc &0id (0.75 ml) in CHCl3 (100 m]) was stirred and refluxcd for 2 days.
}1 ([;; gg EB}Q ?(%cud? rggc'turx@tw% aﬁgﬁ%\élv%thmaﬁy&‘){é Lrg%m@'l %;' 'w%% sé’parated and
the aqueous layer was extracted with CHyCly. The combined organic layers were
washed with water, dried over MgSQOy, filtered and the solvent evaporated. The residue
was crystallized twice from methanel. The precipitate was filtered off and dried, yielding
30 0.4 g of 1-[4-[2-[(methoxycarbonyl)amino]-1H-benzimidazol-5-yl}-4-oxobutyl]-4-
| p1pendmyl 4-amino-5-chloro-2 3-dlhydro-7- benzofurancarboxylate monohydrate
(18 7%), mp. 201.6°C (compound 13).

' C. Pharmacglggigal exgmplg-
35 Example 8 : Guinea Pig Ileu axial Stimulation.

Dunkin Hartley guinea-pigs of both sexes (body weight + 500 g) were killed by
decapitation. The ileum was removed and cleansed with warmed and oxygenated Krebs-



15 di hydr o- 7- benzof ur ancar boxyl ate (E)-2-but enedi oate(1:1);

171. 2[ err] CWQo§Ea0d 7). Exanpl e 5 PCI/EP9S/03690
& (4- hydroxy- 1-pi peridinyl)-1-(3, 4, 5-tri net ??xyphenyl) 1- but anone (3.3 Q)
was added to a solution of sodium hydi{de (0.4 I n tetrahydrofuran

(100 M) (solution I) under a 20 N2 flow. A m xture of
5- am no- 6- chl oHensbickt SHINNGEH Q«I&Heimﬁﬁnmwr@nm&egmkmmIcﬁa lono of tBEbihea gig

S T AR R R e Lo

evapor at ed. Th@1.¥Q)dgmsetbwith a mixtutd 5% €9 and S%ECO@h Tekns it Iaxéﬂaﬁﬁn Was

Soluti lfn’”<'63') APV B TROISLAES or Bl einblby meang of A% BRUDGH sithroadt ©
temperaturéd THe @odwémadméﬁxre\@pbc humeah, ofﬂmkn@sutbmutm igthelhathdngkalitionat er
and ext r%agﬂtgkﬂhﬁﬁw%Eﬁlt@'b‘?ﬁl@@kﬁ%&%ﬁdﬁﬁnﬁﬁq%ﬁwq} aﬂmﬁxakﬁryﬁr

was washed with ered an e sol vent
was evapor at edreSpprse {euTent ladiag 189 %of g@xggyal reponse)& ok ProgrE mablsgtimulagor.

over silica gelCoh@hdtRnAs weﬁihexsﬁxle@hio%e&ﬂxéah@x me{ng@ré[ ﬁﬁb’xixﬂdbh"ﬁ[eﬁéd 130 min, the
50/ 42/ 3). The desired fract ons Iect

evapor at ed. Th&88 Wers B4y Vi c&)to ﬁ/é%“sm g B B@ﬁeMOQQ%‘%FPE\FA&%‘&
| i qui d chridrat egsieplof I(gvdi’ef&blstactmg;hé electrical stielulioh; a cumulative dose response

ol vent was | cive g Sckiicntne Uy elpf, PhE el ifd Syt s Sk d R Bfrefiima®
di i sopropyl et twrent Kheéctenming the maximal amplltud&s)fﬂhd watch despbfiseanWhen ithade

yi el di ng 0.93 g a?&nsﬁ: s bareQbié a@@btﬂa{lﬂfaf LRHEE BB 80% of the maximal
butyl]-4-piperi

5- ani no- 6- chl oreépgasas mgw@umrb@w@wpwwm&gaww dorzg leasy I5mygn, np

112. 7C ( comppoupBteRhfier a single dbst oF thd 5t RMpPIBADRas hiRH0 WRIHALAISA. Ahepar ed

WD 96/ 10026
PCT/ EP95/ 03690amplitude of the twitch response five minutes after the administration of the fgst

1- [ 4- ox0- 4- (3, éoxﬁpétmdﬁstchﬁwwlﬁth kl)dmtplin}deébemrﬁdfel wintiyistration of the test

ﬁpamlgz gcc ?Lg{:&? %lgidg)'l‘he compouﬁ/&js 10 2, 7 %n&l i%o@ed' an mgr@zzls%fo t engrgﬁl?tuéé/ LF Ene;

1-[ 4- oxo0- 4-( 3, mm:pspmsdno&mpmmd5)%at;alqondsqmapenoﬂﬁﬂ919Mr am no- 5- chl or o-
2- et hoxyb”é)nzoate monohydrate; np. 90[err]C (conpound 10); 5

1- [ 4- 0x0- 4- (3, fxAnhieioma B_ﬁ’lf_t&%?ﬂj%)&% Yiel coﬂﬁd?b@ jgdi nyl
4- am no- 5-chl or.o- Z2-ne enzofurancar boxyl at e; 128.6[err]C
(conpound 11) . Female beagly dag. arcighing 7-17 kgvsreamplagted witheispmetiifarce frapsduges,
9) an? hydr 0;: hiider eﬁ&?l%nﬁéﬁe@i&aﬂﬂ@ Seplic bﬂnddﬁér%r mdwge g&bhxe‘fﬁ"&ﬂﬁ y,irred at
room t enper at ur e. solution o |um|
(505 "ot adBidacerS pes b of i Va3 el o o
refluxed f25r 2caecal-val¥e)Uubegs \iféireall@%damﬂo%ry bwitﬁd ofas laaeiv@dyvecks KBkpetidfkrnitd t h
NH err] OH, andw%rréestar?c)&taftexg 5 ?astmg period of + 20 hours, during which water was available ad
libitum. During the experiments, dogs were free to move in their cages, using a
telemetric (wireless) system. The cages were built in a special room, provided with glass
pervious to light in one direction, i.e. the observator could see the dogs while the dogs
30  could not see the observator. Via this system it was possible to observe the dogs for
behavioral changes and to determine defecation events. The information from the

transducers was transmitted in digitized form by a small, specially built transmitter box.

This box was placed in a jacket wom by the dog. The signals were received via a
microphone above each cage and were transmitted to a central computer system.

35  One of the parameters in this test is the defecation of the dogs. During the first three
hours after administration of the test compound, the dogs were observed to determine
whether and when defecation occurred. Compounds 1,2, 5, 6, 12 and 13 induced



e

twice with CHerr]C [err]. The separated organic |ayer was dried over

MySO erwp,96fidi26er ed, and t he sol vent evaporated. TRETARIHEASE0 (2. 5 g)
was nmixed with 1 ,1"-carbonylbis-1Himjgazole 15 (0.93 g) in

t et rahydr of ur an (80 m).. The reaction mxture was stirred and refl uxed for-
2 hours. The solvent was evaporated. The residue was diluted with
wat er and deficatior intanieast SO % of thegessaninzds gdloses af §.31 mp/kgidueing hois¢ Grst] . The
separ at ed (pf. g%ﬁhﬁ. | ayer was washed with water, : dried over Mgs4, -
filtered ang e sol vent evaporated. The resi due was crystallized from

2- propanol / met hanol . The l|oreC| pitate was fi I tered off and dried, yielding
0.53 g of . ion example

(2, 3- dihy dre-f3Hewa mnhm@hmm Ey?idal pmarmmuémlcbn&aﬁhwxh @bﬂ%
4- am no- 5- @h r ly ro-7-benzof ur.ancarb &H%
272. 7[ err ]uen(femﬁl& @f%:)ystemxc 0 top1c pléu'aiuon to wan w%ﬁg,agx sin
|( Ft er ]rredl alceordrite with tﬁ; goesenviiveption. ' | t d
err ' and acet.i,c .aci
(075 ) T el AR i %&@@?M@%@@P‘ﬁ%ﬁa@%@ PepRSshhse
The react iformuiz X & N-oxises founk al phasuecaitidallXiefeeptableHacidradditiongmaltioc al ayer was
separ ghed s?e'?ébche call {ggm@gg%smwfer was extracted with CHerr]CdJ[err]. The

conbi ned organi c ayers were - washed with water, dried over MySO4,

filtered mn{# QQFDM@EB]!,MF)OI‘ ated. The resi due . was crystallized
tWI ce f ro rre mg&o 4 hydroxﬁ)t;eeCI te anc* f g‘“’?ﬁer'yHﬁy %x%gnzgz{]tg axgerdls%givegl gl ding
1 [4 [ 2- [ (meMmmS ﬁl@a&ﬂ‘l g Hdfithib golation. dl&Zdi&b m&e&ﬂ‘st‘lowbu'f yl]-4-

pl per no chl oro sy = n l.at e
rmnoh)]lgr at 3ty OX?E%”'#%‘QIC Fr‘ﬂg a%%‘ aydgtFr?%(%g E@ﬁ&zgr‘@ i%er solition 15 |

Phar macol agimbisedoxiznhe eerBdining Eartiof the frmedsohuian Bnd12 1 aﬂhfZ,Bqampaiemol .
Stinmulati ody wei ght
[err] 500%’513 W soﬁygpmfgﬁ%&l & agh%d;ﬁgieg* ?gﬁ%ff‘?%ﬂh‘ql sggerirll%\%gégr enoved and
cl eansed" %snlmérlm‘éé l@ﬁ&acﬁxygéamléﬁ raepbeysy and 2 ml-of gepsgbyrmOessence are

PCT/ EP9 5/ Q2884 The latter solution is combined with the former, water is added gs:toa volbfite

the. gAPne tapd priviing g i sUben ot mathtdbe Kenpd eisppoi Gl g 1 1 100

m Krebs- I%rweimng whitiohiipfilled in svitdFcditainers.C) , gassed with a mxture of

95% Jerr] and 5% CJ err] Transnural excitation was appl i ed over the
whol e | en e H1e gn segnent by neans .of two plati numel ectrodes, 5
t he anode h the lunmen of the.ileum- the cathode in the

bat hi ng sa0g pbthe A.L, 6gsqd1em;iawhm&iamﬁ6msardxéﬁtgelacmq,|@ &¢ nojladdalect angul ar
stim bk [JsxliEiﬁQﬁo gl L afilf 1. 29444 L'l'ﬁﬁis atearerﬁgﬁ‘gﬂ%fsﬁﬁéﬁ{oﬁ%} gei ng to 80%

of maxi mal ponse rom a p garma e St i ntracti ons wer e

measur ed .rs & MEAIE S subsrqupRflyt fildedpieniO0y) fmb&mﬁ@meeae@fm gapsules, eaghe
: compnsmg 20 mg of the A L.

Example 12 ; Film—‘eoa d table

30  Preparation.of tabletcore
A mixture of 100 g of the AlL, 570 g lactose and 200 g starch is mixed well and
thereafter humidified witha solution of 5 g sodlum dodecyl sulfate and 10 g polyvmyl-
pyrrolidone in about 200 ml of water. The wet powder mlxture is sieved, dried and
sieved again. Then there are added 100 g mzcrocrystalhne cellulose and 15g

35  hydrogenated vegetable oil. The whole is mixed well and compressed into tablets, giving
10.000 tablets, each compnsmg 10 mg of the acnve 1ngred1ent
Coating :
To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added a
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added 75



strips were repeatedly stretched to a tension of 2 g, in order in a
st eady st at Q#1003 nsj on of 1g. Before starting the electri Cgplrﬁ-:l’g%s%btp
stinulation, a cunulative dose response  _jg. curve of acetylcholine was
given. The electrical stinulation was started at supramaxi nal current
to determine the maximal anplitude of the twitch responses. Wen these
responses wer emsobdiclorameshdmernid Zefl mé 1 j2fpmpiretriolo 1@ podpoly8hydent giyel is

maxi mal ' j | : t ant
for o 1cast (RORRRMRERHRRAR Y5 UElchcR bt e e R R I e
added to the b#FFesdngthen thaes are addedzahg of H@ENWHUMN petadegpreae, Segpfonse fi ve

mnutes after %&@iﬂ%ﬁ}rﬁbﬁ&d&%& RO 91 df Endettated colourGREPRAUBA ah® tHe QRAE BA
with the anplitude befor

e the adm nistratjon of the test, . .conpound.
The conpourds homogeRatsl L he A UpiGERS %cqﬂfréfr%ﬁ%@eahust%ﬂ%%m%@ BFOATRG
twitch responsgpafaté@re than 5 % at a concentration of 3.10[err] M 20

Exanple 9: Mdtility of the colon in the conscious dog. Femal e beagl e
dogs, weighin 7-171 s ey i npl.anted with isonetric force transducers,
under gener al ic conditions. To study the colonic
motility, 1.8 tgrmethplidtbydronyheszeaxt and012 @propyd dchyidooxyhen®atel @ere 2idssalved 8P

cm di stangg f r&ﬂ@u& 6.? 1ok ﬁ&liﬂé@u&&?&qﬁj@&ﬁd@h\fﬁr c@@g B dut 3{)“@%& Were Q8" Y
period of "at |east Two weeksS. .(i)erlmants re started after a _
fasting peri odwbile strgngdur lasticheid, O v ProRyirpe shycolandAgef the el. akhe solution
Libi tum  Duri ngad OR1B6OHRM SoratdRAEAWBPSlemERBd WithWRAE foPinjdgibh qGA&ES1
using a telenmetric (wre egi) s%ft m. JThe (fag)es wer e, bui ht n a
speci al room YBRFEtingiasalugea k4 mg/mlo rIviIEFu%o eon W erilized iy fi tion,
i .e. the obser@as® XilbdgEBant fitled g steritei doatdidees.dogs 30  coul d not see
the observator. Via this systemit was possible to observe the dogs for

behavi or al chagggé 19'?8'-%8 g%lttg‘ggp ne defecation events. The information from
t he tra 7 itted in digitized formby a snall,
speci al |y bui |3 g hrveasidisselvedrxa solution of Thg Q%bbhydmsy-pumgéoicmcai in26ket worn
by the dog. T | ecet i : 1 h
cage and wer e T EiERECNEA00°EEE AR fid miglyoer B A SPICTD ERENTRORE.
paranmeters in OHpther db¢ laittsrmn@ureéﬂraémﬁ%wggmww st sabufiana ghe fhats pbiained
three 20 hombeurd v podkaiiftb $idulds #1 téthpdritare (F7~3PMPRUBHR 100 Suppesitones’ €

observed to deteym ne . whet her .and when def ecati on occurred.  Conpounds
1, 2, 5, 6, 1 Seah foRtaining AQ o the iy 49026

PCT/ EP95/ 03690 - 18-
defecation in at least 50 %of the test animals at doses of 0.31 ng/kg
during those first t hree hours. D. Conposition exanples 5

The followi ng fornul ati ons exenplify typical pharmaceutical conpositions in
dosage unit formsuitable for systemc or topical admnistration to

war m bl ooded animals in -



accordance with the present invention. "Active ingredient" (A 1.)

used thwowghon?s these exanples relates to a conpound of - PCTEPIf la (1),
a N-oxide form a pharmaceutically accegtable acid addition salt or a 10
stereochem cally isoneric formthereof. ‘EXaup. e—30:—0Oral _sol utions
9 g of nethyl 4-hydroxybenzoate and 1 g of pro ro benzoate are

di ssol ved €laims @ 41 of boiling purified wate "!ﬂ EM‘H sol ution
are dissolved first 10 g of 15 2, 3- dlhydroxy and
thereafter 20 g of the A l. The Iatter solution is - corrbl ned with the

remai ni ng ba¥ compoundef fonmuda (I3ol ut ion and 121 of "1, 2,-3-propanetri ol
and 3l of sorbitol 70%solution are added thereto. 40 g of sodi um saccharin
are dissglved in 0.5 1 of wgier and 2 m el raspberry and 2 m of
gooseberry essen addgd.. Thenl atter,Sol ution is conbined wth

of 201 pr oviding an oral

the forner, g—20
qspoontiifz (5 @ The

sol ution con®
uitable cg & ners. Exanmpl e 11:

resulting solutigfmis filled I
Capsul es R20 g of the A'l., 6 g sodi@m I aquI sulfate, 56 g starch, 56
g lactgse, 0.8 g colloidal 25 silicon digkide, and 1.2 g nagnesi um
stearate are vigorously stirred together. The ... ... resulting mxture is
subsequenty] . Jx'ide' fSHn ' @M%Qn&ﬂ&%@@g@bﬁcﬁ?ﬂﬂ%cﬁ%ﬁ& ) sﬁéﬁéﬁ&nﬁ?allfac h
conpri sing, 20 l'e 12:. Filmcoated tab s 30
Preparati o‘ﬁ(”BFn‘i@é‘F‘éh%?feWherem A ni xture of 100 .g of the Al., 570 g

| act ose arrll Q@r@log)rﬂlagaﬂdylsu&‘o lxmmoyvell and thereafter humi di fi ed W gh

@ 50045, e AR RN A IR o o1 v

dried and R2andR¥wkeh tawherfofﬁnerbmalwrmdwabofefddmda100 g mcrocrystall i ne

cel lul ose and 15 g ydrog@é}at ed vegetable oil. The whole.is m xed well
and conpressed |nto tabl ets i ng 10:000 tabl ets, each conprising
10 ng of the acti Vf(CerQwedl ent(b). or Coating =~ - - To a solution of 10 g-
methyl cel |l ul ose i %11 dﬁ@ paturated ethanol there is added a

Z(r)leugld 2d0f751§1 ﬂ?e l?lt/alg ;\:lglg g;gm Faﬂa) (lg)Sr(cr:S1 one orgvlvg ld%oggxe étgtzrixrs]?nay-lt_ngen there
PCT/ EP95/ 03G@flaced by Cl_(,alkyl -19-

m of dich e d 2.5 m 123prop|netr|ol 1090f pol yet hyl ene
glycol is AHJIQE?T%Q?? ﬁﬁind di ssolved in 75 nl of d| chl oronet hane. The

latter sol Rt isdwdragendd€g-calsylony:
R5, R6 and R7 each independently are hydrogen, halo, C1 -.galkyl, C1.6alkyloxy,
20  orR5and R6 taken together may also form a bivalent radical of formula :

. i .
—NR}*—C—NR’— (9,
NH_RlO
I .
—NH—C=N— (e), or
—0—(CH)n-0— (%

R8 and R9 each independently are hydrogen or Cj.galkyl;
25  RI0is hydrogen, Cj-galkylcarbonyl, Cy.galkyloxycarbonyl;
mis1or2.

2. A compound as claimed in claim 1 wherein R1 is chloro.



former and then there are added 2.5 g of nmagnesi um oct adecanoat e,

pol yvi nyl py W@ pé/thére a n-trated col our suspendCOEP aﬁgséP%e
whole is 5 honogena ﬂgmm!“s'ﬂ ores re coated with the thus

obt ai ned m xture in a ar at Exanpl e 13:

I nj ectabl e sol ution 1.8 ¢ nethyl 4- hydroxybenzoate and 0.2 g propyl

4- hydr Oxybenzogt a ;Iﬁ)#ﬂht%%&laﬁﬁéat xh'&l erlr\]vﬁtk?&HtRszéféb Qe 328%4&&90%5%5\@&1&

injection. After coo C there were a
stirring 4 g | actedicabef fgrmpladb). propylene glycol and 4 g of the A l. The

'sol ution was cool ed to room tenperature and suppl enented with water
for injection 4. &cofbobnd as claimediR k14,1 \memnwaxssm@mpaae@id 4 mg/m of
A l. The sgl ution was sterilized by filtration (U S.P. XVIl p. 811)
and filled”in sterile containers. 15 Exanpl e 14: Supp03| tories

3 g Al. was di.sAcbmpdundascisioledtin clainpi wherpi® th8-cdinippuodisy - but anedi oi ¢ aci d

in 256 m

or's  ad 300 o weik STRROR - B Al phied SR BBLARNL PRibhll YESIAES
with the former $ehlere-33-dilrydrotTbenzohranicadaxglete; ni xture was poured into
noul ds at a term?-l[%%ﬁ-eu §-¥m§§:h8§§ﬂh€n§1?mftm mpl{é’é}uﬁﬁgnpasa!rﬁl%iseaﬂoro-z 3. each

t f th t WO 96/ 1002
E%—r}, E:agg?ggfsgo dxgydro-ﬁng%o u\éfncl %%)rc)?latle, . 20_
d ai s 11- [&(E@mﬂ@dﬁﬂmfxof IGf-Btﬂzﬁm(dkﬁoI 5-y1)-4-oxobutyl]-§-pipekidinyl 4-amino-

a N-oxide form har |l aC|d addition salt or a
st ereochem cal | ygjl ﬁ Q?scgﬁ@?? %Féﬁ‘ g?@ Y8 %%her ei n:
1-[4-(4-methoxy-3,5-dimethylphenyl)- 4—0x0buty1] 4-piperidinyl 4-amino-5-chloro-
2,3-dihydro-7-benzofurancarboxylate;
15 a stereoisomeric form thereof or a pharmaceutically acceptable acid addition salt

thereof.
6. A pharmaceutical composition comprising a therapeutically effective amount of a

compound as claimed in claim 1 and a pharmaceutically acceptable carrier.
20

7. A process for preparing a pharmaceutical composition as claimed in claim 6 wherein
the compound as claimed in claim 1 is intimately mixed with a pharmaceutically
acceptable carrier.

25 8. A compound as claimed in claim 1 for use as a medicine.

9. Use of a compound as claimed in claim 1 for the manufacture of a medicament for the
treatment of intestinal disorders involving a decreased motility of the colon.

30 10. An intermediate of formula

: 0
H
NH C—-Ak-N o——c—Q-NHz (Vl-a)

a N-oxide form, a pharmaceutically acceptable acid addition salt or a stereochemically
35 isomeric form thereof, wherein R1 to R4, R7 and Alk are defined as in claim 1.

11. A process for preparing a compound as claimed in claim 1, wherein



Rlerr] is halo or (Jerr]|al kyrsmfonﬁam no; 10 either R2 i s hydrogen

and R avop6/ieo2¢] err enyl or (err]al kynyPCT@P9I5/03690 : _

Rlerr] and R err] tmn lulﬁ"m'mm’r bi val ent radical of formula: ' v
- CH=CH CH err])[err]- (b), or
-(CHerr])[err]- (c); 15 |nthe bi val ent radicals of formula (a),

(b) or (c) gne prenHlHé &Y&ﬁﬁﬁﬁﬂl)&i AvEkyl®yd Béth an intermedi®R® bAfRRURMIII,

d err]al kyl; | s (Jerr]al kanedi yl ; R4 i s hydrogen or :

Cerr]al kylo err] Rl er rjjldaqydhtilaherr] each i ndependently are

X
hydr ogen, % C ert]al ki~ C[err]'a'l"ky‘I‘O'X'y"’ZO(T) or Rerr] and R err]

t aken together may al so form a bival ent radical of fornula:

[err] {m R eflp] and R err] each independently are hydrogen or
Cerr]al kyl; 25 Rl err] is hydrogen, (err]alkyl carbonyl,

 errlsal kylmewvﬁfh P?ropnate'iga'vﬁgjgr&fp,g.lsardd.lcal o“?(,m?gcorrpound as claimed

in claiml wherein WO 96/ 100
PCT/ EP95/ 036 - 3. A conpound as clained in claim1 wherein Rerr]
and Rlerr] ta t ogepher form-a bival ent radi cal of fornula (b).
H ) .
RS C—Ak— '
RS

wherein Alk and R3 to R7 are defined as in clmm 1, and D isa radxcal of formula

10 i | ¢

wherein Rl to R4 are deﬁnéd-as inclaim 1;

15 b) an alcohol of formula (IV) is reacted with a carboxylic acid of feﬁnula (V)ora
functional derivative thereof, such as an acylhalide, a symmetrical or mixed anhydride
or an ester; ' o

av) _ V)
20

_ c) an mtcrmedlatc of formula (V Di is reacted with 1 1'—carbonylbls-1H-1m1dazole ora
functional derivative thereof thus preparing a compound of formula (I-d);



’

4. A conmpound as claimed in claim1 wherein Alk is 1,3-propanediyl.

5
5. A corrpour?ﬂoaﬁl(lﬂ[-’-@l rein the compound is PCI/EP95/0369
cks-3-nmet hoxy-1- [4-o0x w Bmmimhoxy henyl ) but yl ] - 4- pi peri di nyl
4- am no- 5-chl zof ur ancar boxyl at e;
1-[4-0x0-4-(3,4,5-trinet hoxyphenyl ) butyl ] -4-pi peridinyl

4-am no-5-chloro-2, 3- 10 di hydro- 7- benzgf urancar boxyl ate; .
1-[4-(2, 3-di hydro- 2 - | H benzi m da Y I h xobut yl ]R-94- peri di nyl
4- am no- - or O- 2 - di hydr o= benzo ancar boxy\j at g5

1-[4-(4-met hoxy he 4- oxobut yl ] - 4- pi pep

4- ami no- 5- chl or & w E A@%lhg/dro 7- benzof urancar boxw

st ereoi soneric forg_&ﬁlI Feof or a pharmaceutical 'y acceptallse aci df;‘ad?ﬂ"tq on
sal t t her'to 6. A pharnmaceutical conposition congrising a
therapeutically effective anmount of a conpound as cl girred inclaim
1 and a pharnaceuti call cceptable carrier. 20 7. A pp ess for

preparing a pharnaceutical conposition as clainmed in claim6 wherein

the conpound as d} kmimerthediatecdf fommula (éI-a)ris ieaeiee wthraniedrogdidte af formula (VII),
pharmaceuti cal | . [ 25 8. A compound as
clai med ingclai ﬁqh%q;c})ranngg%ggﬁgﬁrﬂcgé O%m(leé) 9. Use of a corrpound as
claimed in claiml f7or t he manuf acture of a medi canent for the

treat ment of intestRyal d| orders invol vi NG, .3 decreased notili tﬁ‘ of the

colon. 30 10. An | di ate of fornul au 7
[err] NH; CdalkfBrinti- alllvh-aGnﬁcélﬁeroaH-y-’adt’gﬂﬂ&kﬂ @
addition salt or a s ochemi cally 35 isoneric formthereolN PR un b
Rlerr] to Rerr], NNBerr] and Alk are defined as in claiml. 11.
process for preparing a conmpound as clained in claim11, wherein

(VI-a) %)) <)

and optionally converting the compounds of formula (I) into each other by a functional
group transformation reaction; and, if desired, converting a compound of formula (I)

10 into a pharmaceutically acceptable acid addition salt, or conversely, converting an acid
addition salt into a free base form with alkali; andfor preparing stereochemically
isomeric forms thereof.
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{57} Abstract
RT R‘ R!

The present invention is
concerned  with novel benzoate P i 1l
derivatives having formula (I), the R C—Ak—N o0—-C NH; (1]
N-oxide forms, the phammaceutically
acceptable acid additdon salts and RS
the stereochemically isomeric forms
thereof, wherein R! is halo or )
Ci.galkylsulfonylamino; ~either R? is
hydrogen and R3 is Cy.¢alkyl, Cz.alkenyl or Ca.calkynyl; or R? and R taken together form a bivalent radical of formula -CH=CH- (a),
-(CHz)- {b), or <(CHa)s- (c); in the bivalent radicals of formula (a), (b) or {c) tne or two hydrogen atoms may be replaced by Cp.galkyl;
Alk is Cigalkanediyl; R* is hydrogen or Cr.galkyloxy; RS, RS and R7 each independently are hydrogen, halo, C.salkyl, Ci¢alkyloxy; or
RS and RS taken together may also form a bivalent radical of formula: -NR¥C(O)NR?-, -NH-C(NHR 10)=N-, -O-(CH2)p-O-; R® and R?
each independently are hydrogen or Cyealkyl; R is hydrogen, Cj.salkycarbonyl, Cigalkyloxycarbonyl, m is 1 or 2. 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 intestingl disorders involving a decreased colon motility are described.
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is reacted with
functi onal derivative thereof,
WD 96/ 10026

20 -c) an internediate of fornmula (V)
1,1 -carbonyl bi s-1H i m dazol e or a

t hus preparing a conpound of fornmula (I1-d);
PCT/ EP95/ 03690

d) an internediate of fornula (V1-a)
formula (VI1),

| - [err]
is reacted with an intermediate of
thus preparing a conpound of fornula (I-e); 5

[err] H R7 . and
optionally converting the conpounds of formula (I) |nto each ot her by a -
functi onal group transformation reaction; and, if desired, -

converting a conmpound of fornula (1) 10
~acceptabl e acid addition salt,
addition salt

into a pharnaceutlcally
or conversely, .converting an acid
into a free base formw th alkali; and/or preparing

stereochem cal ly

i someric forns thereof.
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