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The- pr esent |invenrt+en—eoncer ns—hovel prektneti c oxadi azote—der+vatt+ves—It
further rel ates to pharmaceutical conpositons conprising them
processes for preparing said conpounds and conpositions, and the use
thereof as a nedicine, in particular in the condi tions involving a
decreasedW?’?y of the colon. 10 EP-0, 076, 530, ESTHEP¥N437 and
EP- 0, 445, 862 di scl ose N-(4-piperidinyl)benzam de derivatives having

gastrointestinal notility stinmulating properties. WO 94/ 12494

descri bes the use of dinethyl benzofurans and di nmet hyl benzopyrans as

5-HT[ err] ant agoni sts. WO 93/02677 descri bes oxadi azol es as 5-HT[err]
receptor antagonists. 15 WO PROKBEETICOXADIAZOLESnunber of

1-butyl -4-piperidinylnethyl substituted bicyclic benzoi c ester
derlvatlv S as 5-HT4 receptor antagonists. WO 94/08995 descri bes sone

ot her bt yl - 4- pi peridi nyl met hyl substituted bicyclic benzoic ester

deri vat i ves éﬁe@r&dﬁtu@ummmmﬂmmuwmwmﬁﬁﬂéﬁwl oses

N-pi peri di nylm %ﬁg&' ??&gggg Rgam de
deri-vatives as I—FI' recept or ?Rag%m St ﬂi‘ﬁ@ﬂ#ﬁg corrpounds of

t he present |°HV'§H'E WP%HQ%“&W&FFWBW‘R c
presence of a:ondmentl involving sdécedayedahiotility oftheléolenct | y bound to the piperidinyl
ring. Thdo pr esent corrpounds unexpect edly show favourabl e intestinal

motility stigp.gby6830 uwswm%am%&dﬁl ﬂ_tl%fﬂgkéﬂl p&}hﬁ.ﬂﬁ
tilit h ﬂ ffect th, | | gn. 9%’”
g’grrlpohnésegf % §“ ects. on e CO gg@ & I ON concer ns

phar maceuti c mtylb%%epwmfmahymmmmyhmwms as 5-HT3
st er eocheni cantagodift® "WO 93/026577ReschiBésARhdiazthts af5-HT4 receptor antagonists.

15 WO 94/08994 describes a number of 1-butyl-4-piperidinylmethyl substituted bicyclic
benzoic ester derivatives as 5-HT4 receptor antagonists. WO 94/08995 describes some
other 1-butyl-4-piperidinylmethyl substituted bicyclic benzoic ester derivatives as 5-HT4
receptor antagonists. WO 94710174 discloses N-piperidinyl (benzodioxolane and
1,4-benzodioxane)carboxamide derivatives as 5-HT4 receptor antagonists.

20
The compounds of the present invention differ from the prior art compounds by the
presence of an oxadiazole moiety which is directly bound to the piperidinyl ring. The
present compounds unexpectedly show favourable intestinal motility stimulating

»s propertics. More in particular, they show motility enhancing effects on the colon.

This invention concerns compounds of formula

R‘ L Rl
St -
. q -

30 the H-ox:de forms, the pharmacenneally acceptable acid addition salts and the
stemochenucally isomeric forms thereof, wherem

Rlis hydrogen or halo;
R2 is C_galkyl, C2-galkenyl or C:»,salk:myl
35 R3is hydrogen;
or R2 and R3 taken together may form a Cz.3alkanedxy1 radical wherein one or two
hydrogen atoms may be replaced by C1.4a1kyl



Rlerr] is hydrogen or hal o; Rlerr] is (Jerr]alkyl, Cerr]al kenyl or

( err]al kynyl; 35 Rl err] is hydrogen; or Rlerr] and R err] taken
together may forma ([ err]al kanedi yl ‘radi cal wherein one or two

hydrogen atons nmay be replaced by (err]alkyl; WO 96/ 26937

PCT/ EP96/ 00784 - 2-

Rlerr] is h)omesT hydroxy or ([err]al kyl oxy; X is FOIEEIRISe

radi cal of the formula [err] 5 L is a radical of formula:

-Alk-R err] (b), -A%R-ORerr] (c), Ak is
d err]al kanediyl; 10 Rlerr] is hydrogen cyano d err]al kyl car bonyl
Clerr]al kyl sul f mykhydﬂ)ﬁhrEMalﬂl yl, aryl car bonyl ,

tetrahydrofuran W substrtuted with ([err]al kyl,

di oxane, n &ﬁgé&ﬂﬁ‘!‘h d err]alkyl; Rlerr] is

hydr ogen, aryl C[ err] al kyl, hydroxy.q,err] al kyl, d:[.ﬁrr] al kyl car bonyl ;

aryl is defined as phenyl or phe str ted.,_, _u.p to three
substituents selected from 15 Cl'err] al kyl "Wf C'err]al kyl oxy.

As used in the foregoing definitrons hal o is generic to fluoro, chloro,
brono and i odo; Clerr]al kyl gajines straighigagnd branched saturated
hydr ocar bon 5 adi cal s having from1 to 4 carbon atons such as, for

exanpl e, methyly .e butyl 1-nethylethyl, 20 2- met hyl pr opyl
and the |iKke; err lggﬁarhnes C[ err] al kyl and the hi gher honol ogues
having 5 or 6 carbon such as®¥ or exampl e, pentyl hexyl and the
like; Cerr]al kenyl -A[k.odtﬁr nes @d)r ai ght or branched hydrocarbon radical s

havi ng one doubl MJ ng  from?2 to 6 car bon atom; such as,
for exanple. et yI - prop 3- butenyl but enyl ten I,

3-netyl - bi!r?enﬁ ‘&H&d’f’ﬁ@' Wﬁﬁ mlﬂl!ﬁ“ﬁ-tq;hﬁgk!
-arylcarbonyl, teu'ahydrofmn. dioxolane, dioxolane substituted with C1-galkyl, dloxane

'dioxane substituted with C1.6alkyl; - o

RS is hydrogen, aryl, C1-alkyl, hydmxm.salkyx. C1-6alkylcarbonyl;

aryl is defined as phenyl or pheny] substituted with up to three substituents selected from
15  halo, C1-galkyl or Cl.ﬁalkyloxy

As used in the foregmng dcﬁmnonshalomgenenc toﬂuom chloro, bromo and iodo;
C1-4alkyl defines straight and branched saturated hydrocarbon radicals having from 1 to
4 carbon atoms such as, for example, methyl ethyl, propyl, butyl, 1-methylethyl,

20  2-methylpropyl and the like; Ci.galkyl defines C1.4alkyl and the higher homologues
having 5 or 6 carbon atoms such as, for example, pentyl, hexyl and the like; C2-6alkenyl
defines straight or branched hydrocarbon radicals having one double bond and having
from 2 to 6 carbon atoms such as, for example, ethenyl, 2-propenyl, 3-butenyl,

_ 2-butenyl, 2-pentenyl, 3-methyl-2-butenyl and the like; C2-galkynyl defines straight or

25 bmnchedhydmcarbonmdtcals havmg onemplebondandhavngw6earbon atoms

such as, for example, ethynyl. 2—pmpynyl 3~butynyl 2-butynyl, 2-pentynyl, 3-methyl-
2-butynyl and the like; C2-3alkanediy] defines bivalent straight or branched hydrocarbon

radicals containing from 2 to 3 carbon atoms such as, for example, 1,2-ethanediyl,
1,3-propanediy] and the like; C}.12alkanediy] defines C.3alkanediyl, the lower

30  homologue, i.e. 1,1-methanediy!, and the hxgher homologues having from 4 to 12
carbon atoms such as, for example; 1,4-butanediyl, 1,5-pentanediyl, 1,6-hexanediyl,
1,7-heptanediyl, 1,8-octanediyl, 1,9-nonanediyl, 1,10-decanediyl, 1,11-undecanediyl,
1,12-dodecanediyl and the branched isomers thereaf.

35  The pharmaceutically acceptable acid addition salts as mentioned hereinabove are meant
to comprise the therapeutically active non-toxic acid addition salt forms which the



25 branched hydrocarbon radicals having one triple bond and having 2 to 6
carbon atons such as, for exanple, ethynyl, 2-propynyl, 3-butynyl,
2-butynyt—2- pentynyts—S3=net hyt————— 2-butynyl and the Ii“cf -

C err] al kanediyl defines bivalent straight or brandced hydrocarbon

radi cals containing from2 to 3 carbon atons such as, for exanple,

1, 2- et hangii &loxazy 1, 3-propanedyl and the like; (err defi nes
Cerr]al kg}rye%bﬁa? the | ower 30 honol ogue, ie. 1,1-net hﬁWénd t he )
hi gher honol ogues having from4 to 12 , carbon atons such as, for
exanple, 1,4-butandiyl, 1,5-pentanediyl’, 1,6-hexanediyl,

1, 7- hept anedi t an 9 non |,.1,10- de edlyl
1,11- undecanemo“mﬁ”’%"mf%y %’gﬂ% ‘*’Q&H?EPX

thereof. 35 mﬁmdpmmmmmwpmmmwmmmmmms as

nentioned hergamp hmﬂaﬁcﬁf lﬁﬁﬁ&ﬁlmc ﬁﬁﬁ&ﬁﬂy@ dcally
active non- tOXI. ﬁﬁ a.ddl't | oa ﬁ'&d&%iﬁ %ﬁ‘s 96/ 26937

PCT/ EP96/ 007 ororgamcacxdssuchas,forexaglp C,
conpoundsSof mc:mam;.hmemm.m.@mic mlmm socrinic, enaleit)i ent |y be
obt ai ned by fuman ,ﬁmm Ll Be z&%ﬁlﬁgﬁ’c cid.
Appropri ate & for exa l}th | norganl C_acl uch as

acj ds s
hydr ohal i ¢ a(,’Pi&“ @S‘HE 1 sglicylic, p-amin yRemoic and the like;agids.sTher ur i ¢
nitric; phospﬂmatkhmndahmkmmumcomi;aﬁewwﬁmheaﬁn fids

exanpl e, offmaqasmwm@é@ammwm pa&{dofmew oxal i c,

mal oni c, aﬁUCCI ni C el C aril c

met hanes dPf orf*EmPle (shqseltfqgmcanbeconvemdby
t ol uenesul fomum:enywithuﬂ:ﬂ;m&alwﬂ;dbmmrn nosal icylic, pampic and the |ike
acids. The -~ term addi-ti-on:salt as- used herei nabove al s0 conprises the

sol vat es whi cihelidfh ‘SRRIBaENERASAIL nsomencﬁicnﬁ éch}bs M&g I'ts
t hereof, are.able or.m sol yat ce.for exanpl e rates,
al cohol at es AP k Mm & @‘P’BYPFP’E"&ﬁ Yalessotheawvised by

treat mendSwi mnacncdlwmdmudiﬂmcﬂexmlmmmmunds dendtiacthé mixvure of
pz;glrgf)ghemqn m{ %rl m “Ili}’ﬁt he co ungs og f%rrm a, the
d
possess. Unl &23°%¢ gfshe 'ﬁ@ﬁ‘i QF‘
desi gnati on mayé@vqﬁandgr&emﬁgwuomaubmmm hlflalemeychc sad:iatqlmﬁcaklm;r
st er eochen Cﬁh\bemm&qa@éxh-%haﬁl k/@n[éhﬁ%rﬂ:kb figast er eomers
re.n particular

er cogoft o Rafiprds of tons ﬁvem?mwpée‘éavﬂre it poope of this

subst i t uent s inventignyal ent cycl i c saturated radical s ney have eit her
the cis- or trans-configuration. Stereochem cal ly isonmeric fornms of the

20 conpoundhe Moxid foithsof the donipofindd o foriviala 1) aRiSARES chpli digkp" aced wi thin
the scope of oLl Sinds of formula (I) wherein one or several nitrogen atoms are oxidized to the so-
25  called N-oxide, particularly those N-oxides wherein the piperidine-nitrogen is N-
OXidimd. o o L . :

Whenevet used heremafm' the term “compounds of foxmula (D" is meant to also include
| the N-oxide forms, the pharmaeeuucally aoeeptable acid addition salts and all
30 smochem:cal_ly isomeric forms thereof.
 Interesting mpdunas m"‘ﬁidse coxhpounds of formula (1) wherein R% is hydrogen.
_ Another group of i mtemsnng compounds encompasses those compounds of formula (I)
35 . wherein R1 is halo, prefembly chloro. -

Also interesting compounds are those compounds of formula (T) wherein L is a radical of
formula (b) wherein R is preferably cyano or tetrahydrofuran; or L is a radical of



I nventi on. The N-oxide forns of the conmpounds of fornula (1) are
nmeant to conprise those -— conpounds of formula-{t) wherein one or
several nitrogen atons are .oxidized to the so- 25 cal | ed N oxi de,
particularly those N-oxides wherein the piperidine-nitrogen is N

oxi di zed enever used hereinafter, the term "conpo ﬁﬁﬁ”‘ﬁ ormul a
(1)" is rreamo?%“gl'so I ncl ude t he N-oxi de forns, the g ar rracé.'l?%i cally

acceptabl e acid addition salts and all 30 stereochem cally isomeric forns
t her eof . | nt eresti ng conmpounds ar efhose conmpounds of formula (1)
wherein Rerr] is hydrogen Anot her 8 oup of interesting corrpounds

enconpasses t hofemulbaehw! (Rﬁiﬁmldygl) 1, hydroryCs-6elkyl or phenybsubstituted

preferably chl okish an halogen.A| so interesting conpounds are those conmpounds  of
formula (1) wherelnLls radi cal of formula (b) wherein Rlerr] is

pref er abl y cyanwmmmwmnbwnﬂﬁe&MMammw

96/ 26937
PCT/ EP96/ 00784 radical, prefernbly an ethasestiyl midical iwherinsoncjor two hvdemm:;s may be
d err]al kyl, hyﬁwgqr kyl or phenyl subst it ut ed -with an

hal ogen. articul ar corrpounds are those \/\herel n Rerr] and R err]

t aken toget her ﬁs\#‘lﬁ. Jmﬂk&ﬁa? ﬁmgﬁg ?iléﬁl
et hanedi yl radi c er ne or two ogggn a om; may #hleab |l’epl aced

by derr]al k¥ | . methyl, and R s‘bhwpﬂqﬂcul ar corrpounds are those conpounds
wherein Rlel®] is (errjalkyl, suitably met hyl, and R&err] s

hydrogen. 10  Preferrédonip &ﬁswm hﬁﬁnnuhmmhﬂm fis ¢hdaroy R2is( | )

hyarogen: L 15 Helk caﬁﬂ(ﬁm (kﬁﬁﬁér‘%‘. . ﬂ“ ula (B oo s ©
t er ahydr of ur an, teffahydrofsans ar a sdicalnf fonmal {1 drflorophenyl.

4-fl uorophenyl. 15 Also preferred corrpounds are those conpounds of
fornula (1) mhemasup:qeneatomm&mmmmppumoffmma)whmmRl is chloro;

R2 and R3 taken together form an ethanediyl radical geminally disubstituted with methyl;
‘R4 is hydrogen; and L is a radical of formula (b) wherein RS is cyano.

Other preferred compounds are those compounds of formula (I) wherein R1 is chloro;
20 R2andR3 mkcntogeﬂxerfoxmanethanedlylmdwal R4lshydmgen, and L is a radical
- of formula (c) wherein RS is methyl

Most preferred compounds are:
2-chloro-5-meﬂloxy-4-[3-[1-[(teuahydm-z-fm'anyl)methyl]-4-p1pendmyl]-l 2,4-

25 . oxadiazol-5-yl]benzenamine;
5-chloro-2,3-d1hydro-7-[3-[lo(3-methoxypropyl)-4-pxpmdmyl] -1,2,4-oxadiazol-5-yl]-
4-benzofuranamine;
5~chloro-2.3-d1hydro-7-[5-[l-(3-methoxypropyl)—4-p1pmdmyl]-1,2,4-oxad:|azol-3-yl]-
4-benzofuranamine; the pharmaceutically acceptable acid addition salts and the

30 stereochemically isomeric forms thereof. -

- In orda' to simplify the structural representatlons of the compounds of formula (T) and
certain starting materials and mmmedlates thereof, the radical

35 - | S
will hereinafter be represented by the symbol D.



Rlerr] and Rlerr] taken together forman ethanediyl radical gemially

di substitued with nethyl; Rlerr] is hydrogen; and L is a radical of
fm—nU'IT("b‘)—vvher-er'rr—Rrerrj' | s Tyano: —¢Cther preferred—conmpounds—are

t hose conpounds of formula (1) wherein Rerr] is chloro; 20 Rlerr] and

Rlerr] taken together forman ethanediyl radical; Rferr] is hydrogen; and L

is a radigdlogmeesy ©f formula (c) wherein Rierr] is rrethyhmm Most
preferred conpounds are :

2-chl oro- 5- net hoxy-4-[3-[1-[(tetrahyd-&-furanyl)nmethyl]-4-piperidinyl]-1,2, ;
4- 25  oxadi azol - 5-yl ] benzenam ne; .

5_ch| oro-2, 31@%#%&&&&%&%%&&&%&&%%% hadiod - 0xadi azo
‘ I5 ghlylo]ro 2, 3"6'?‘4 ? %thﬁmﬂﬁwlﬂmm azol -

3-yl]- lmﬁbmzwhnsafoaemxmic. extragtiqu, distilfation, arysedllization; eriypéation gndaci d

addi tion sal fg stereochem cal I'y isoneric forns thereof.

In order §o sinplif e structural representatlons .of the conpounds of
formula (1) ng_nateri pd inter tes_ thereof,
t he rad| cal aﬂgfompoundfgt%&%ﬁ% M@@ﬁ?@ﬂ?% H‘F’@ﬁ"e"cﬂﬁ?‘ﬂ%‘l%ynbol
D. ggpdeﬁnedabove,mthanmmedmeoffonnula(lll) whcremW is

FET / ][EP?F/ 007Sﬂappmpﬁaut= leaving such as, ftorexample, halo, e.g. chl ?rri?dodox% t
e fol lowin i ons 55 reag i on rom
reaction q‘“@@?‘%@“&nﬁﬂ p é?“ﬁh'%“@ waedihei ng t o
net hodol 3@ edike legving gronps, 'llanylanonreammof(ﬂ)mﬂl(ﬂI)Mwmézﬂy exanpl e,
extraction, gbriiutted BlicWing u@ﬁbﬁh@lﬁﬂiﬁhbﬂﬁ?@e’s' turation and

chr omat ography 5 The conpounds o ornmula (1) may be prepared by
N-al kyl atng a piperidine_gf formula (! Nalkydginei n D is as defined
above, wth an interme31 e of Torrrul"h‘?lll) -vvl'ra'a-n—ww)r] i s

15 The compounds of formula (T) may also be prepared by converting compounds of
formula () into each other; -

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

20  N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starting material of formula (I) with an appropriate organic ar inorganic peroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal
or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarbo-

25 - peroxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzene-
carboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides,
e.g. t.butyl hydroperoxide. Suitable solvents are, for example, water, lower alkanols,
¢.g. ethanol and the like, hydrocarbons. e.g. toluenc, ketones, e -8 2-butanone,
halogenated hydmcarbons. ¢ g dlchloromethane. and :mxtums of such solvents.

30
The intermediates of formula (I), wherein X is a radical of formula (a-1), said
intermediates being repxesented by H-D1 (TI-a-1), may be derived from an appropriately
substituted piperidine of formula av) with an intermediate carboxylic ester of formula
(V), wherein R7 is C}.6alkyl, following art-known cyclization procedures, and

35  subsequently removing the protective group P, following art-known procedures. P



an appropriate |eaving group such as, for exanple, halo, e.g. chloro, brono
or iodo, or a sul fonyl oxy group, e.g nethanesul f onyl oxy, ’
4- met hyl benzensul fonyl oxy and the 10 |ike |eaving groups. The
N-al kyl ation reaction of (Il1) with (111) is conveniently conduct ed
foll ow ng agg- al kyl ati on procedures. [err] 15 %}ﬁtﬁﬁﬂa?ynds of
formul a (I)gﬁﬁéﬂgﬁgo be prepared by converting conpounds o "or mul a
(I') into each other. The conmpoundsgof fornula (1) may al so be
converted to the correspondi ng N oxide -forms follow ng art-known

procedures for convert| n I val ent mtro en i,nt oxi de form
Sai d N-oxi dat i offF ’Bﬂ“‘ﬁdﬁmg\é‘ﬂ'& %ﬁ%&ttl ng the
starting materi elmwmynmmwmmmmmpm@mmm gani c

per oxi de. ' Appr opr i at e inorgani c peroxides conprise, for exanple,
hydr ogen peroxi de, al kal rret al or eart m‘al kal i ne, oebal peroxi des,

e. g sodi um per oxi de, . ani c
P oy nﬁkmg‘iﬂrgenﬂem‘bo- 25

per oxi des may. conpP+Ne pp ot
peroxoi ¢ acid or halo oper oxoiZdeprieetign ¢ g.

3-chl orobenzene- car boper oxoi ¢ acid Operld‘xal kanoi ¢ aci ds, eg.

per oxoacetic acid, al hydr oper oxi des, R e. g. t.butyl hydropﬂmxi de.
Sui tabl e solvents are, for exanple, water, _gbower_ al kanol s, e.g.

et hanol and g he like, hydrocarbons, e.g. tol'uene, ketones, e.g. 2-butanone,

hal ogenat ed hydrocar bong, e. dlchloronet xt s.of .such
sol vents. 30 mmmeim an, FW‘B%P&’WM& 9@‘5

radi cal of fornhkam(aﬁmi:sbeimqhsenwdbyl D@M)M&ysbwﬁummammlby

HDO{err] (11-a-dopeti bﬁ RWNC wxﬂ:muﬂ:‘ﬂ
pi peridine of fornula W|t an| e te r 0X ster 0 orrrula
(V), wherein R]formpla pently;removing
procedur es, lmndmmmbmpmuwmm&mngmhmmuﬂm&&
foll owi ng art-known pr ocedures. P WO 96/ 26937 _
PCT/ EP96/ 00784 . R4 ' o represents a
readily renovable pro | ve09roup me-h as 4 ,
C err] al kyl oxycar b@esN , nyl met hyl , el N Hp+DBt ecti ve
groups. ' "OR? - " H;

VD

(W-a-2)

Intermediates of formula (TV) may be prepared.by reacting an mtetmedlate of formula
15 (VI with hydroxylamine in areucnm—mensolventandmmepmsemofastrmg
base, such as, for example. sodium methoxide.

fomen o
P-N  )—CN —— P-N

20 S , |
The compounds of formula (I) may also be prepared via oxadiazole formation in an
analogous way as is decribed for intermediates (II-a-1) and (lI-a-2).

Intermediate carboxylic esters of formula (V) may be prepared from the corresponding

25 carboxylic acids following art-known ester formation procedures. Said corresponding
carboxylic acids are known from for exa:hple. EP-0,076,530, BP-O 389,037 and
EP-0,445,862.



[err] 5 The internediates of formula (I'l1), wherein X is a radi cal
of formula (a-2), said I nternmedi ates being represented by H Dl err]
(H===2)5—may be—derTved—fTom am appropriatery —substituted prperidine
of formula (VI), wherein Rerr] is (Jerr]Jalkyl, with an internedi ate of
formula (M), follow ng art-known cyclization procedures, and
subsequeny ving 10 the protective group P, definggdrmsecligiegi Nabove,
fol |l ow nWm pr ocedur es. [err] Interﬁgrlatessgf formul a
(1'V) may be prepared by reacting an injgermediate of fornula 15 (viin)
with hydroxylam ne in a reaction-inert solvent and.in the presence of a
strong base, such -as, for exarnple, sodium met hoxi de. [err] 20

The conpounds_of formula ( al so: be - prepar ed vi-a oxadi azol e formation
in an a é@r e:gmmme@eteoﬁ 1) and

(II-a-Zél.f formuld¥ PércappRt rlbhmtegemaichfaﬂrfm&xamblm &

prepared fro d| 0o .2 @ar - known

ester format W@eé@ﬁé@gg al O cor%on I 'ng g?a'@&%@ acids are

known frofy mwﬁmmmmmmmm tand in the pposenge ofis. 862.
strong base such as, for example, sodmm methoxide.

10 The racemates of the compounds of formula (I), or any of the other intermediates may
also be resolved into the:r optical isomers, by the application of axt-known
methodologies. Dumereoxsomers may be separated by phys:cal separation methods such
as selective crystallization and chromatogmphlc techniques, ¢.g. counter current
distribution, and enantiomers may be separated from cach other by the selective

15 crystallization of their diastercomeric salts with enantiomerically pure acids or their
enanuomencally pme denvanves

The compounds of fomola (1), the N-oxide forms, the phazmaoeuucally acceptable salts
and stereoisomeric forms thereof possess favourable intestinal motility stimulating

20 properties. In pameular the present compounds show agmﬁcant motility enhancing
effectsonthesmallandlargemtesnne. o

The stimulatory effect of the subject compounds of formula () on the motility of the
~ intestinal system, in particular the motility enhancing effects on the colon, may be
25  evidenced by the "Colon Motility in the Conscious Dog" test which is described
heremafter :

In view of their useful intestinal monlny enhancing properties, the subject compounds

30 may be formulated into various forms for admxmsu'auon puxposes

- As appmpmte phannaoeuueal oomposmons there may be cned all composmons usually
‘employed for systemically administering drugs. To prepare the pharmaceutical
compositions of this invention, a therapeutically effective amount of the particular




WD 96/ 26937
PCT/ EP96/ 00784 —— -7- The——
i ntermedi ates of fornmula (VI1) may be prepared by dehydrating an o

i nt er medi ate of formula (V1) using an appropriate dehydrating

agent such as, for exanple, phosphorus pent oxi de, phosphorus

aoxychl ori de WO9%R683hy| chl ori de, and = subsequently reacting FPI&00784 | 5
formed nitrile with hydroxylanmine in a reaction-inert solvent and in the
presence of a strong base such as, f-8r exanpl e, sodi um net hoxi de.

[err] 10 The racemates of the corrpounds of formula (1), or any of the

ot her i nt er nedi aewmmjeopuonallymadwlmgdlﬁm meesmreapmbm s,

by the appli catlﬁmﬁwma armacéiiii bR T

be separated by Si ) 55
crystallization gﬂﬂ\é ‘%ﬁl
di stribution, anmmmuwmpompnbwdmbmmmsmm
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15 solutions, for example, may be prepared in which the carrier comprises saline solution,
* glucose solution or a mixture of saline and glucose solution. ‘Injectable suspensions may
also be prepared in which case appropriate liquid carriers, suspending agents and the like
" may be employed. In the compositions suitable for percutaneous administration, the

carrier optionally comiptises a penetration enhancing agent and/or a suitable wetting

20 . agent, optionally combined with snitable additives of any nature in minor proportions,
which additives do not cause a significant deleterious effect to the skin. Said additives
may facilitate the admmxsuatmn to the skin andlor may ' be helpful forpmpanng the
desired composmons These composmons may be administered in various ways, ¢.g.,
as a transdermal patch, as a spot-on, as an ointrnent. Acid addition salts of compounds

25  of formula (T) due to their increased water solubility over the corresponding base form,
are obviously more suitable in the ptepatation of aqueous eomposmons

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

30 Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as pnitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect, in association
with the required pharmaceutical tarrier.. Examples of such dosage unit forms are tablets

~ (including scored or coated tablets), capsules, pills, powder packets, wafers, injectable

35  solutions of suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated

~ multiples thereof. ' |



30 As appropriate pharnaceutical conpositions there may be cited all
conpositions usually enpl oyed for systernicall y adm ni stering drugs.
- To—prepare—t-he-pharraeedttd cal—————conpositions of ~thrs mvemron a
therapeutically effective amount of the particular WO 96/ 26937
PCT/ EP96/ 00784 - 8-
conpound tionally in acid addition salt form as the ' ] ngredi ent

i s conbi m&(’ﬁ”7 intimate adm xture with a phar mceﬁw
acceptable carrier, which my take a w de variety of fornms depending-
on the formof preparation desired for ™@dm ni stration. The v

phar maceuti cal conpositons .are desirabl y i n unitary dosage form suitable,
preferably, . I8viewdfthacapsbiliny of the compennds ofithe presentinysption togfimplarethe er al

} (r)ur renct ;g; Of%oﬁmhmummpﬁmﬂmmmwmmwmﬁgﬁe
as, for exanﬁbp&%ﬂ%ﬂaﬁﬁ ﬁ? al’ c% S ang‘?ﬂme%e%k%e case of
oral Ii qui d mmammm_miaswmgoﬂwfmg&mmm, or

solid 5 Qb émdland/of RriS :.ta.eches sugars, kaolin, lubricants, binders,
di sintegrating agents an 10 " the like in the case ‘of powders, pills,

capsul es and £ é#ﬁgasr tion,
@'Im e m)st aﬁv%f#féu&ivssa%lrga! osage unit
: amaly I

tabl ets and capsul es
npl oyed.

form in whi cAVE! _ _
ucheas‘-,* for éxample, peeido-otsopetioncandt eri | e

For
ﬁ?ﬁE#}h %ﬁ‘fpﬂh er’swﬁ for exanple, to
aid solub|I|ty, niJeca e 1 sggh'? ns, for exanple
may be pr eparaéﬂ‘l'l‘m anteetinal stimplating amovnt of gcomppund;of formula (1)

gl ucose sol utmmnmbladedﬁﬁmm Hémamemo!admgbomaefmhumwmmameist abl e

arri ors, | sudibided, s éﬁfﬁs 515 e SpabboltloF Rpfilich 86 enpf*&%oy e o i
conposi tions @Qﬁl sadnmsgctmanhtm car r| er
opti onal I§ conprises a penet rati on enhanci ng agent” and/or a suitable

wetting 20 ngmmnnmmmmmhmmmmmammm any

gﬁélrjurfu Icgn{n &kgmuﬁhﬁ %gdngf t o resuitf} E d'dﬂu@%g“& £ may
famhtatetH’é"“ﬁj kg e h% i‘ ly; fgom
preparing thaboutOlmg&gmabndtimmsbnﬂywaght. Brmuthocmfmutmemmqsalmycltnb

oot -on, 20 sRidRE e MRS inefidfint on e E“'1°"s w395 TR veruny?> ©
ﬂ)? mdue to th@ﬁ@‘k%\;easec’l wat ' SEE'H%F%P téﬁ‘g&?‘&{*ﬁ%ﬁ%ﬁ&d' ng base

conposi t i ons.invention. Herinaftes, m%mmsﬂnmm thgeand<'RTY nfeansradmt e t he

af or ement i onqgin ceutical com ' p03|t|ons in dosage unit form for
ease of @8ministration and uniformty of dosage.
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30  Sulfuric acid (18 ml) was added dropwise to cooled methanol (90 ml). 4-Amino-
5-chloro-2,3-dihydro-7-benzofurancarboxylic acid (20 g) was added to the mixwure
which was subsequendly stirred and refluxed for 3 hours. - The reaction mixture was

- cooled and alkalized with CH3OH/NH3. The solvent was evaporated and the residue
. stirred in water. The precipitate was filtered off and washed with waiter and DIPE. The

35 remaining solid was diied, yielding 17.2 g (81 %) of methy] 4-amino-5-chloro-2,3-di-

hydro-7-benzofurancarboxylate (intermediate 1; mp. 135.4 °C). '



30 Dosage unit formas used in the: specification and clains herein refers

to physically discrete units suitable as unitary dosages, each unit
containing a predetermned quantity " of active ingredient calcul ated
to produce the desired therapeutic effect, in association with the
required pharnaceutlcal carrier. Exanples of such dosage u é& are
tablets WO 93T | udi ng scored or coated tablets), capsu?’ %
powder packets, wafers, injectable 35 @Iutlons or suspensi ons,
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4-[5-(4-mnmo—5-chloro—2 3-dihydro-‘7-benzofuranyl)-l,2.4-oxad1azol-3—yl]- 1-
piperidinecarboxylate (intermediate 3; mp. 162.4 °C).
b) A mixture of intermediate 3 (10 g) and potassium hydroxide (14 g) in 2-propanol (200
ml) was stirred and refluxed for 6 hours. The reaction mixture was cooled and the

25  solvent evaporated. Water was added to the resldue and evaporated again. The residue
was stirred in water and the resulting precipitate was filtered off, washed with water and
-purified by column chromatogmphy on silica gel (cluent : CH2Cl2/(CH30H/NH3)
90/10). The pure fractions were collected and the solvent evaporated, yxeldmg 514g
(64 %) of 5-chloro-2,3-dihydro-7-[ 3-(4-p1pendmyl)-l,2 4-oxadiazol-5-yl}-4-

30 benzofuranamme (mtetmedute 4; mp. 219.0 °C).

In the same manner as intermediate 4 was prepared from intermediate 1, S-chloro-2,3-
dihydro-2,2-dimethyl-7-[3-(4-piperidinyl)-1,2,4-oxadiazol-5-yl]-4-benzofuranamine
(intermediate 5; mp. 198.8 °C) was prepared from ethyl 4-amino-5-chloro-2,3-dihydro-
35  2,2-dimethyl-7-benzofurancarboxylate; and
2-chloro-5-methoxy-4-[3-(4-piperidinyl)-1,2,4-oxadiazol-5-yl]benzenamine
(intermediate 6; mp. 160.2 °C) was prepared from ethyl 4-[5-94-amino-5-chloro-2-
methoxyphenyl-1,2,4-oxadiazol-3-yl)-1-piperidinecarboxylate.



Experimental Part A. Preparation of internediate conpounds
Exanple 1 30 Sul furi c acid (18 m) was added dropw se to cool ed net hanol

- (90— —4—Amno 5~ chtoro=2-3- di hydro=7-benzofurancar boxyTtc acid
(20 g) was added to the mxture whi ch was subsequently stirred and
refluxed for 3 hours. The reaction m xture was cool ed and al kal i zed

with CH e The sol vent was evaporated and the r
stirred |WM§BThe precipitate was filtered off and washed W|th wat er

and DI PE. The 35 remai ning solid was-lqlrled yielding 17.2 g (81 % of

met hyl 4-am no-5-chl oro-2,.3-di - hydr o- 7- benzof ur ancar boxyl at e
“(intermediate 1; np. 135.4[err] O). WO 96/26937 o

PCT/ EP96/ 00784 -tO

Et hanol (150% ‘added to a sol ut i on of hydroxcyl ani ne hydrochl ori de
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converted.nto 1Q0. th 0 Jlgisalt (1 :1) with HA/2- propanol.

The precugltahe .‘ . dried, yieldin Zg&SS% of
ethyl 4-[am Mammmmmwmmmmemmm(’@&m
?{gr ggh; ori dg&mﬁ?{]ﬁm'ﬁ%@uﬁafomﬂémmahl MNFXMWWWEEH% 2

Yo} m et hoxi an ecu si.eves in
ethanolg (1503ﬂ#j ‘F‘ﬁ.g& &g)?@sﬂ&qu?‘é %Wm th(9 1 9)
vas admaumwmmm«mmmm@wmm@mmm for 10
hours. The Neh%aporawd. Thetbdidi® %nﬁﬂédl@%l:ﬁﬂd&ﬁh% ghdlshy loh Silica Eglr ate
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i1 ca gel (Pt CHatiaX POt/ i piy racdons P SOl iR SGRARTY O,
wer e collect wamdmmgﬁhﬁig(éﬁaqbof&tﬂw&iylﬂ ol hrdihydrot]-bengafirany  of et hyl
4- [ 5- (4- am NQeafonitile (Medmetials g) dr o- 7- benzofuranyl) 1, 2, 4- oxadi azol - 3-yl]-1-

Pipert di necar §o ondtion oH:” G yiaroing hydrschiolle (55 8 44&%&8& inl) was added to
20  asolution of sodium (1 758 mmethanol (80 ml). The reaction mixture was stirred for
30 minutes at RT. The precipmate was ﬁlmd off and washed with methanol (80 ml).
Intermediate 8 (14.5 g) was added pomom\nse to the ﬁltrate The reaction mixture was
stirred and refluxed for 7 hours. The mixture was cooled and the solvent evaporated.
The residue was dié_sblved in 2-propanone and converted into the hydrochloric acid salt
25 (1:1) with HCl/2-propancl. The mixture was first allowed to boil, after which it was
" cooled 100 °C. The precipitite was filtered off and dried, yielding 14 g (70 %) of 4-
amino-5-chloro-2 3-dihydro-N'-hydmxy—7ebemfutanchboxim_idamide
monhydrochlondc (intermediate 9). :
d) A mixture of intermediate 9 (13.5 g), sodmm ethoxxde (.5 g) and molecular sieves 4
30 A (30 &) in ethanol (120 ml) was stirred for 30 minutes at RT. Ethyl 4-piperidine-
carboxylate (5.2 g) was added and the reaction mixture was stirred and refluxed for 6
hours. - The mixture was cooled, filtered and the filtrate was evaporated. The residue
was purified by column chromatography on silica gel (elueat : CH2CI2/(CH30H/NH3)
95 /5). The pure fractions were collected and the solvent evaporated: A sample (1 g)
35  was crystallized from CH3CN. - The precipitate was filtered off and dried, yielding 0.5 g
(19,4 %) of 5-chloro-2 3-dxhydm-7-[5—(4-p1pendmyl) -1,2 4-oxnd1azol-3—yl]-4-
benzofuranamine (mwnnedme 10). P




b) A mxture of internediate 3 (10 g) and potassi um hydroxide (14 g) in

2- propanol (200 m) was stirred and refl uxed f-or 6 hours. The
reaction m xture was cool ed and the 25 sol vent evaporated. Water was
added to the residue and evaporated again. The residue was stirred in
wat er and the resultlng precipitate was filtered off, washed Wer and
purified by W#B7chr onat ography on silica gel (el uent

CH err]Cllerr]/(CH err]OH NH err]) 0/10). The pure fractions were

coll ected and the sol vent evaporat ed, yi'ell ding 5.14 g (64 % of
5-chloro-2, 3-di hydro. 7 [3-(4-piperidinyl)- 1,2, 4-oxadiazol -5-yl]-4- 30
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96/ 26937
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in chloroform (600 rﬂ) at a terrperature bel ow 5 10C Et hyl chl orof ormate

(15.3 m) was dBidRrepasition ofithedempoy tformalai@on i xture was stirred

for 45 m nutes, EW& cool [ ng on an ice-bath. Gaseous anmmonia was al | oned
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was purifi ed byevapémud. mm«:rgaﬁdiﬂiﬁcdxmbmﬁ;ﬁhgeﬂoﬁ' dxssolvedmZ—pmpanol
and converted into the hydrochloric acid salt (1:1) with HCl/2-propanol. The precipitate
was filtered off and dried, yielding 1.14 g (22.1%) of 5-chioro-2,3-dihydro-7-
[3-[1-(3-methoxypropy})-4-piperidinyl]-1,2,4-oxadiazol-5-yl}-4-benzofuranamine
25  monohydrochloride.hemihydrate (compound 1; mp. 244.3 °C).

A mixture of intermediate 5 (4 g), 4-bromobutanenitrile (2.2 g) and tricthylamine
(4.2 ml) in dimethylformamide (70 m!) was stirred for 2 hours at 70 °C. The mixture
30 was cooled and the solvent 'mporated. ‘The residue was partitioned between CH2Cl2
and NH3/H20. The organic layer was separawd. dricd over MgSO04, filtered and the
solvent evaporated. The residue was punfied by column chromatography on silica gel
(cluent : CH2CI2/CH30H 95/5), The pure fractions were collected and the solvent
evaporated. The residue was solidified in PIPE at 0 °C, filtered and dried, yielding 1.89
35 g (38 %) of 4-[5-(4-amino-5-chloro-2,3-dihydro-2,2-dimethyl-7-benzofuranyl)-1,2,4-
oxadiazol-3-yI}-1-piperidinebutanenitrile (compound 3; mp. 151.4 °C),




(eluent: CHerr]Cd[err]/CHerr]OH 99/1). The pure fractions were col | ect ed
and t he sol vent evaporated, yielding 14.5 g (63 % of"’
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No.| No.
1 {5 |CHs-0-(CHYs|=N-O-|H |H |[HCLIZHO/mp. 2443°C
2 |5 |CH;-O-(CHps-|-ON=|H |H |mp.1647°C
3 (6 {NC-(CH2s- |=N-O-|CH; |CHs|mp.1514°C
4 |6 |NC(CH»s-. |-O-N=|cH3 |CH;3|mp.1583°C

20



B, Preparation of the conpounds of -fornmula (1) Exanple 5 A m xture of
met hyl (3-chloropropyl) ether (1.6.9), internediate-4 (3.9 g),
triethylamne 15 (5 nl) and potassiumiodide (a catalytic amount) in

di et hyl f or mam de (60 m) was stirred for 48 hours at 60 [err]C
The reaction m xture was cool ed and the sol vent evapor at ed. The
residue wasWR#3¥370ned between CH err]Cl [err] and a satur RCHERENBYs NaC
solution. The organi c | ayer was separated,,dried over MgS err], filtered

and the sol vent , evapor at ed. The resH:Iue was purified by coI um
chromat ography on silica gel (eluent: 20 CH err]Cl[err]/CH err] OH 90/ 10).
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oxadi azol - 3-%/| | T9PHF SEAS _. '117 ewmmw%wwmcw\um

WO 96/ 26937 undergeneralanaesﬂaemamduepﬁcmunons 'l‘ostudythecolomcmonhty.

PCT/ EP96/ 00784 a8, 16, ce xt ure
lnt er ;g 9 an SOdI um

of tetrahydrof uggrymte (’é@%ﬁ Expgrimems v o

carbonate (2.8 AV :
for 24 hoummmmmwoﬁmmmmwmum@wmw and -

the reacti ofg M Khigek M icag Eﬁde%ﬁ:@véﬁdh%cg
reacti on m xture_was ch ?e wat | e w gi:rr],
filtered and t hi¥QmetHG Gy s&ﬁ!ﬁﬁ‘?‘at wsmw 8 SRS ass
col um chr omat ogersiply to light in dnediregsion, (ﬁﬂm@bwvauﬁldhmm]tmqm ml&l{edogiﬁd
95/5). The pure I i apor at ed.
The ) asi due V"asm‘)i:rsgfﬁoﬁ' Zeag&fro &ﬁsﬁﬂeln% Es%oﬁiiﬁew&s&%&{%%gsﬁ\‘
be defecanon events. The information from the
15 . transduceres was mnsmmedmdxgmzed form by a small, specially built transmitter box.
This box was placed in a jacket wom by the dog. 'I‘twsxgnalsv_vemrecewedvxaa
microphone above each cage and were transmitted to a central computer system.
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
20  whether and when defecation occurred. Compounds 1, 2 and 8 induced defecation in 60
% or more of the tcstammals atanadmmxstrauon dose of 0.31 mg/kg dunng those first
dlrcehours

g at O[err]C filtered and dried, yielding
: ODee 3

25 The following formulstions exemplify typical pharmaceutical compositions in dosage
unit form suitable for systemic or topical admumstranon to warm-blooded animals in
accordance with the present invention.



CH err]CN. The precipitat was filtered off and dried, yielding of 1.34 g

(3999 2-chloro- 1 0 5-nethoxy-4-[5-[1 -[(tetrahydro-2-furayl)nmethyl]-
| —24—eoxadt azot—3— H—berrzen'am ne ~(Tompound 7, np.
148. 5[err] O). 15 [err] - X-Y-
g[_frr]] R err] Physi cal date No No -
err]-O-(CHerr])[err]- =NO H : H- HCL. 1/2He 244. 3C
2 5 Bé‘[’@izﬂ"O(CH[err])[err]- -0-N= H [ 5&%%&33%
6 NC-(CH err])[err]- = NO CHegg]l CHerr] rrp 151 4C 6 :
NC-(CHerr])[err]- -0-N= CH[err] ,Cl-lferr] np. 158.3[err]C 20 [err] v
WD 96/ 26937 '

PCT/ EP96/ 00784 Active ingredient” (Al.)asusedthroughouttheseexmnples relatestoaeﬁnpomd

Co. Ex. L offmmmm.aphmwucﬂlywwmemdmeﬂmwmlﬂo No.
> 6 tsmnmcfoﬁﬁﬂk}eof | -_"ON: rrp 131. O[GW]C

5 E e 9:Oral l' .
9 gof methyl Lhydroxybmzoate and 1 gof propyl 4-hydroxybenmateate dissolved
m4lofboxlmgpunﬁedwater In310fthxs solution are dissolved first 10 g of
23—d1hydroxybuunedtmcacxdandthereafter20gof the AL The latter solution is
combined with the remaining part of thefmnersolutlonand 121 of 1,2,3-propanetriol
10 and310fsorbitol70%soluuonmaddedtlmto 40 g of sodium saccharin are
~ dissolved in 0.5 1 of water and 2 ml of raspberry. gnd2mlof gooseberry essence are
added. The latter solution is combined with the former, water is added g.5. to & volume
of 20 1 providing an oral solution eompnsmgs mg of the AL perteaspoonful (5 ml).

5 The resulnng solunon is ﬁlled in suttable conmners
1

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 stearste are vigorously stirred together. The
resulting mixture is subsequently filled into 1000 suttable hardened gelatin capsules, each

20 comprising 20 mg of the A.L. :

Preparasion. oﬁmhlet m L
A mixmre of 100 g of the A. L, 570 g] lactose and 200 E starch is mtxed well and
25 thereafter hnm_l_dtﬁeq with a_sol_unon_of. 5 g sodium dodecy] sulfate and 10 g polyvinyl-
pyrrolidone in about 200 ml of water. The wet powder mixture is sieved, dried and
sieved again. Then there are added 100 g microcrystalline cellulose and 15 g
hydrogenated vegetable cil. The whole is mixed well and compressed into tablets,
giving 10.000 tablets, each comprising 10 mg of the acuve ingredient.
30 Caating
To a solution of 10 g methyl oellulose m 75 ml of denaturated ethanol there is added a
soluuon of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene giycol is
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
35 former and then there are added 2.5 g of magnesium octadecanoate, 5 g of polyvinyl-
pyrrohdone and 30 ml of concen-trated colour suspension and the whole is
homogenated. The tablet cores arc coated with the thus obtamed mixnre in a coating
apparatus.



6 [err] W 7 6

6
[—(Iilrg np. 136. GC- O v ”"m”mgm’ﬁmrr@ cal’ exarrpl e6' aThH'iSHE’;JpA;%? %o‘I:'N+

Motility in the Conscious beagl e dogs, weilg
were inplanted with isonetric force transducers, under ener al
_anaest hesi WOM@6%ept i ¢ precautions. To study the col oni ¢ rﬁa‘{'f'l'gf’wu

transducers were sutured on the colon at ? 16, 24.and 32 cmdistance from
‘the il eo- caecal -valve. Dogs were 4 Tovved a recovery period of at
4 east two weeks, [Experinents were stated after a fasting period of
20 hours, duri ich water was avail able ad 10 libitum During the

experiments, ddgA cvmpeudd leavirgetheformulan t heir cages, thanks to the
telenetric (WI rel ess) system: The cages were built in a special room
provided with gl ass pervi ous t @Y i-ght |rR’one direction, i.e. the
observat or can see the dogs whil o not see the
observator. Via this systemitl ¥ger ve @vhe dogs for
behavi oral changes and to determ re“def eca/roN_gvents. The information from:-

the 15 transduceres was transmtted in dlgktlz%d formby a small, specialty
built transgitter box. Thi's box was pﬂaced in a jacket worn by the
dog. The S|ghals were received via a ro hone above each cage and
were transnitt eda Nooxidedorm, aphammacessically asoeptabl additionfasmer a stereogherically er s

in this test is fshfeicloffivheéinof the dogs. Durlng the first three

hours after adm gistr tion f the test conpound, the dogs were observed
to determne 20 R ng’fﬂ‘? %hen defecation occurred. Conpounds 1, 2 and

8 i nduced def ecaR;mCl-ﬁﬂmCz-MmCMﬂ&ym the test aninmals at an

adm ni stragpon ngg,g,h,i}egl mg/ kg during those first t hree hours.
25 The fol | ati.ons. e | I, raceuti cal
conpositions in ngg!aﬂg ‘ramu Eﬁ"gﬁ ?%%FWW??Q@?&W%M‘B@M
adm nistration thy mm@emhmdbymmkyl accordance with the present
PCT] EPO6/ 00784 R is #lréion Aylibay or Cy-gallyiony; -15-
15 X is a bivalent radical of the formula
| N-Q 0-N
g SR .
@D @2
L is a radical of formula :
| -Ak-RS : (b),
20 -Alk-O-R6 (),

Alk is C1.12alkanediyl;
RS is hydrogen, cyano, C} -6alkylcarbonyl, C1-6alkylsulfinyl, C1-galkylsulfonyl, aryl,
arylcarbonyl, tetrahme dioxolane, dioxolane substituted with Ci-galkyl,
dioxane, dioxane substituted with C1.6alkyl;

25 RS is hydrogen, aryl, C1.6alkyl, hydroxyC-6alkyl, Ci-galkylcarbonyl;
aryl is defined as phenyl or phenyl substituted wnh up to three substituents selected
from halo, C1.galkyl or Ci.galkyloxy.

30' 2. A compound according o claim 1 wherein R1 is chloro.

3. A compound according to claim 1 wherein R4 is hydrogen.

as Been Reﬁaced

"



"Active ingredi ent (A1) as T ughout these exanples relates to a

conpound of fjrlmﬂﬂ I rmaceutically acceptable acid
addi-t+er—satt or—a m ”c”i" ’m@ —Tsoneric formtThereof. 5
Example - 9: Oral sol utidnst g of nethyl 4- hydroxybenzoate and 1 g
of propyl 4- hydr oxybenzoate are dlssolved in 41 of boiling purified

water. In 3 1 of this solution are dissolved first 10

2, 3- di hydrBR##%hedi oi c acid and thereafter 20 g of the %qunf atter
sol ution is conbined with the- remignl ng part- of the forner solution
and 121 of 1,2,3-propanetriol 1 0 and 31 of sorbitol 70% solution are
added thereto 40 g of sodium saccharl n are dlzsol ved ':9 0. 541 of
water and 2 mi4-dfcompouwtaceording o claim 1 wheeginRldis ghlpn and R*are ;e
The latter sol uhydwgdnsammwﬁiamﬂcal\bfmmw)MmInR ttﬂfahy&omhied-m&calto a

vol ume %@}mn%?%m%e%@mﬁﬂewl on conprising 5 ng of the Al.

per teaspoonful I'ng solution is filled in suitable
cont ai ners. Exanpl e 10: Capsul es i 20 g of the Al, 6 ¢

sodi um | ausyl swmtpaunmdmgmdhm Béherein®tipairioroD) R agd RS hikei thgbther

tsl)lglafggr @ ‘?’ﬁgdefmﬂ%r é’saéﬁ’flng m )?f ur ﬁ@é‘%@e%gmﬁmﬁﬁ%@“’%m

sui tabl e hardenB&‘b@F@ﬂ n capsul es, each 20 conprising 20 ng of the A l.
Exanple 11 : Filmcoated tablets: .~ A mxture of 100 g of the Al.
570 g | act ose GadcoRipouns acarding to claim kwuemlﬂiemnqboﬂﬂnssdbmda‘fmez-chm di fi ed

with a solyg tlon%&%%%yw ﬁ?hﬂgiﬁ;e?l Dﬁﬂ ,gg)
PRI o it o s N T
cel l ul ose and 15.@¢mmh§<gﬂ]dgmmﬁdnmqt5&¢ﬂlmmmm&[u3-memm wel |

and conpressed i
10 ng of the ac
gnet hyl cellulo

are added 75 ml of dichloronethane and 2.5 nl 1,2, 3- propanetri ol. 10
g of polyethylene ycql is Iten d dlssolved in,75 of
di chl or onet ha R"Pﬁ@”‘%‘?"c@“‘%’é‘!‘&?? ¥ geceprab E“Bg%r‘ﬁé?“"&nd t hen

there are added xm@wmmwmnymmmmatmp;ﬁngmwymypm of
pyrrolidone and @qu{@ concen-trated col our suspension and the whole is
honbgenat ed The co
coating 20 appar at us.

8. A process for preparing acomposmonasclmmcdmclalm&whemma

pharmaceutically acceptable carricr is mnmately mixed with a therapeutically effective
amount of a compound as claimed in any one of claims 1 to 6.

25 9. A compound as claimed in any one of claims 1 to 6 for use as a medicine.

10. An intermeddiate of fomula

30
a stereochemically isomeric form, or a pharmaceutically acceptable acid addition salt
thereof wherein R!, R2, R3, R4 and X are as defined in claim 1.

11. A process for pxeparing a compound as claimed in claim 1, characterized in that :
35 an intermediate of formula (1) is alkylated with an intermediate of formula (1II),

' inyl]- lgﬁmﬁ%;} m&& th@?-&g%&nsgpglo

solution ab 5 g fofmsahéredf. cel |l ul ose in 150 m of dichl oronet hane. Then there

res are coated with the thus obtained m xture in a

~



- 16- 1. A conpound having the formila [err] 5 a N-oxide

form a pharmaceutically m“ c’ d|t|onformor a
stereochenical l'y isoneri Caﬂml IIE"“” Rlerr] is hydrogen or halo;
Rlerr] is C[err]al kyl, CJert]d kényM of Cferr]al kynyl; 10 Rlerr] is

hydr ogen; R[err] and Rlerr] taken together may for .
Cerr]al kan%’&l’ﬂ“ﬁ’bdl cal wherein one or two hydr ogen Pﬁ'@ﬁ%‘%@f be
repl aced by C[err]al kyl; Rl err] is_fydrogen, hydroxy or

¢ err]al kyl oxy; X 1ls a bivalent radical of the fornula 15 [err]

L is a radical of formula: . [err] 20- Al k
is {err]al kanedi p4wt + Regtpis hﬁ'ﬁ&&ﬂw rz? d err]al kyl car bonyl ,
Clerr]al kyl sulfinyl, (err]alkyl sulfonyl, ary aryl car bonyl ,

t et rahydr of ur an, ol ane, di oxgl ane substituted with ([err]alkyl,
di oxane, di oxane substituted with Cferr]al kyl; 25 R[err] i's hydrogen

aryl , err]al kyl, .hydro err,] alkyl rr kIc bon S
de%‘/i ne(C_j:[ as Lhenil%?gﬂm@ﬁg% &F@H%ﬂ%fﬂ}ﬁﬂ“ éﬁ@gﬂ*gﬁ%@r@mﬂ

sel ected fmumb;mlﬂmchﬁm;m&fmoqmgamwmdoffmmuhﬂhed L
is other than SR asi

het erocycl e of fornpula (a 'S (O % E§| go

2. A co)r/rpound ac%ﬁ%ﬁ%ﬂ%w Y 3. A

conpound accor di rigpmesicfomisrthdreofherein Rl err] i s hydrogen.



WO 96/
icléﬁggﬁlngo;gglmw |I“ Iwmsllum wherein R err] is chloro ; [ iﬁpLA[}EMENT‘SHEEIJ
r

ethyl; Rerr] and R er are hydrogen and L is a rad| cal of
orrrula (b) wherein Rerr] is tetrahydrofuran;s 6t:)r a radi cal

=

ormula (c) wherein R err] is 4-fluorophenyl. 5 5. Aco REBHAGEM@H‘S@EET
o claim1 wheldalmsR[ err] is chloro; Rerr] and R err] taken|t§gether

orm an et hanedj havidg tBE fdrmb@ hydrogen; and L is a radjcaf 30fyg
ormula (c) \Aherelcrgn%hﬁ@ vl err ml s net hyl . 6. A co uflloid3 ‘f\Uu 1998

ccording to claim1 wherein the cmipound |§zlsel ected from 24 chktrero—t6

'ethoxy 4-13-[1-[ (tetrahydro- %f ra
|- 5-yl ] benzenam ne; 5-ghlAr 6- 2

di hydro-7-[3-[ 1-( 3- net hoxypropyl)-4-pip d|
1, 2, 4- oxadi azol - 5-yl | - 4- benzof ur anam ne;
5- chI oro- 2, %—dl hydro-7-[5-[I-(3-nmethoxy-
propyl)-4-piperidinyl]-1,2, 4- oxadi azol 3-y {a benzofuranam ne; the N-oxide
fior s, YE 5 mc’bﬂh%éﬂep tically agcep h’BI‘I&'e1 24digon fIMatdn salts and
.he st ereochem cadefemhmmlylmmbﬁcform,mtgm :t her eof . 7. A conposition
conprising a phagrracg)ﬂ{rl cal | ccept able carrier and, as active

ingredient, a th ?%pglg fective anount of a corrpound as clainmed in
ahy one of R? menml 2tGalkenylzo C2-6alkyngd; A process for preparing a

3(“(‘“ —t b ey =y

Iéﬁzpi perigy nyl]-1I,2,4-0xadr azo
1] -

cormposi ti omgas CIR3ijRetirbknt! al m 6. wherein a phar maceutical ly
acceptable carrie S % m xed, wi t aII .effective
amount of a corrp(%R% aﬁéﬂc ﬁ" I&FM"SHJ@&MF@ eukgne Orgwa 5
conpound as cl ai ﬂmdl‘ogenamysmgbefeptabdbvscﬂulbylﬁ for use as a medi cine.
10. An i nter medi g4g5s R§darbgeiuhiroxyl 'yl galkyBiky; a stereochemcally
i someric form Or}(i%a%i\%{l&%%a%%a oﬁtl:e %rggﬁept able acid addition salt

P 15

N—0

| I = LA

(a-1) @-2)

i | L is a radical of formula

-Alk-R3 ®),

| 20 -Alk-O-R6 (©).

A Alk is C1.[2aTkanediyl;

RY is hydrogen, cyano, C1-galkylcarbanyl, C1-galkylsulfinyl, C1-galkylsulfonyl,
aryl, arylcarbonyl, tetrahydrofuran, dioxolanc, dioxolane substituted with C1-galkyl,
;- dioxane, dioxane substituted with C1.6alky?};
25 R6is hydrogen, aryl, C]-galkyl, hydroxyC1-galkyl, C1- 5alky1carbonyl
5 aryl is defined as phenyl or phenyl substituted with up to three substituents selected
from halo, C1-galkyl or C1-6alkyloxy;
provided L is other than methyl when R® and R are hydrogen, X represents a
heterocycle of formula (a-2), R! is chloro and R? is methyl,

2.A c(;mpound according Lo claim 1 whercin R1 is chloro.

3. A compound according to claim 1 whercin R# is hydrogen.




t hereof wherein Rerr], Rerr], Rerr], Rerr] and X are as deflnebowr’%-, 8

Gl alm-i- ---_11—A—p-r-gcess oL_pLe.parlng_a_cgnpound.as_cJ_aa-n@d—lgn—cLa-lm
1 characterized in that: 35 an internediate of formula (I1) is al Smgted

with an internmediate of formila (I111), W06/ 26937 corey
PCT/ E96/ 00784 - 18- A" X
and optional |y P@Ferting twmmWMpmxm I nto eNg@”ot her by a

function transfornatlon reé'l'"fllon and, if de5|red :
comver o ayrersamon gl AR ch IR PIBTASHE UNDER itk SARENT CHORFRATION TREATK CD
atcep] & blwmwhwuq—um : or clonv Fﬁgﬂhmﬂﬂm aci d WO 96726937
addi t if on corbt41308, AGIK 31mBSbase formag fh al kali; and/ or preparing
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The present invention concems novel oxadiazole .
derivatives of formula (I), the N-oxide forms, the L-N X NH,
phammaceutically acceptable acid addition salts and '
the _stereochemically isomeric forms thereof, wherein
R! is hydrogen or halo; R? is Cisalkyl, Ca.alkeny]
or Crealkynyl; R3 is hydrogen; or R2 and R3 tgken
together may form a Cpzalkanediyl radical wherein one
or two hydrogen atoms may be replaced by Cialkyl;
R¢ is hydrogen or Cy.alkyloxy; X is a bivalent radical
of formula (a-1), or (a-2), L is a radical of formula
-Alk-R¥ or -All:-O-R‘ Ak is Cl.]ualkcnedlyl RS is
hYdl'Olﬂl cyano, Ci.ealkylcarbony 1-stlkylsulfiny],
Crealkylsulfonyl, aryl, arylcarbonyl, wuahydmfuuyn N—-O O-N
dioxolane, dioxolane substituted with Cigalkyl, dioxane, ... )..... @) .....A -
dioxane substituted with Cy.galkyl; RS is hydrogen, aryl, -
Cigalkyl, hydroxyCiealkyl, Cisalkylcarbonyl; aryl is
:l:ﬁl;led as ph::zll or phenyml mbstim;ld lin“:th mug’ to three sulfmimenu selected from halo, Cyealkyl or C;alkyloxy It further relates
pharmaceutical compositions com; processes for preparing said compounds and compositions, thereo
medicine, in particular in the conditions involving a decreased motility ofngthe colon. pos e the ues fosa




