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PROKINETIC OXADIAZOLES

The present invention concerns novel prokinetic oxadiazole derivatives. It further relates
to pharmaceutical compositions comprising them, processes for preparing said
compounds and compositions, and the use thereof as a medicine, in particular in the
conditions involving a decreased maotility of the colon.

EP-0,076,530, EP-0,389,037 and EP-0,445,862 disclose N-(4-piperidinyl)benzamide
derivatives having gastrointestinal motility stimulating properties. WO-94/12494
describes the use of dimethylbenzofurans and dimethylbenzopyrans as 5-HT3
antagonists. WO 93/02677 describes oxadiazoles as 5-HT4 receptor antagonists.

- 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.

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

This invention concerns compounds of formula

R‘ L Rl
—Gx{}m o
Pat

the H-oxlde forms, the pharmaceutwally acceptable acid addition salts and the

stemochenucally isomeric forms thereof, wherem

Rlis hydrogen or halo;
R2 is C1galkyl, C2-galkenyl or C:»,salk:myl
R3is hydrogen;
or R2 and R3 taken together may form a Cz.3alkanedny1 radical wherein one or two
hydrogen atoms may be replaced by C1.4a1kyl
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R4 is hydrogen, hydroxy or Cj.galkyloxy;
X is a bivalent radical of the formula ,
N-O - O=N
I
@) - ()
L is a radical of formula : R | |
-AL-RS ),
-Alk-O-R6 €

Alk is C1.12alkanediyl;
RS is hydrogen, cyano, C1-galkylcarbonyl, C1.galkylsulfinyl, Ci.galkyisulfonyl, aryl,

arylcarbonyl, tetrahydrofuran, dioxolane, dioxolane substimted with C1-6alkyl, dioxane,
'dioxane substituted with C1.6alkyl; -

RS is hydrogen, ary, C1.alkyl hydroxyC-alkyl, Ci.galkylcarbony
aryl is defined as phenyl or pheny] substituted with up to three substituents selected from

 halo, C.galkyl or C1-galkylosy.

As used in the foregmng dcﬁmnonshalomgenenc toﬂuom chloro, bromo and iodo;
_Cl-4alkyl defines straight mdbranched satnmedhydrocarbon radicals having from 1 to
4 carbon atoms such as, for enmple, methyl ethyl propyl, butyl, 1-methylethyl,
2-methylpropyl and the like; C}-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
bmnchedhydmcarbonradtcals havmg onemplebondandhavngw6carbon 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
homologue, i.e. 1,1-methanediy!, and the higher 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 theredf. |

The pharmaceutically acceptable acid addition salts as mentioned hereinabove are meant
to comprise the therapeutically active non-toxic acid addition salt forms which the
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compounds of formula (I) are able to fori. 'Ihelamrcanconvementlybeobmnedby
treating the base form with such appropriate acid. Appropnate acids comprise, for
example, inorganic aclds such as hydrohalic acids, e.g. hydrochloric or hydrobromic
acid; sulfuric; nitric; phosphonc andth:hkencxds or organic acids such as, for example,
acetic, propanoic, hydmxyaeenc. lactic, pymvic oxalic, malonic, succinic, maleic,
fumaric, malic, tammc, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-
toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids. The
term addition salt as used hereinabove also comprises the solvates which the compounds
of formula (I) as weli as the salts thereof, are hbie to form. Such solvates are for
example hydrates, alcoholates and the like, Convmely the salt form can be converted by
txeatmentmth alkahuuotheﬁee basefmm

- The term ‘sweochemwally isomeric fonns” as used hereinbefore defines all the possible

isomeric forms which the compounds of formula (I) may possess. Unless otherwise
mentioned m'mdxcated. the chemical designation of compounds denotes the mixture of
all possible stereochemxcally isomeric forms, said mixtures containing all diastercomers
and enantiomers of the basic molecular structure. More in particular; stereogenic centers
may have the R- or S-oonﬁgumuon, substitucnts on bivalent cychc saturated radicals may
have either the cis- or uans-conﬁgmuon. Stereochem:cally isomeric forms of the
compoundsoffonnulua)mobvxouslymmdedtobeembmedwxﬂlmthe scope of this
mvenuon

_ 'I‘he N-oxlde forms of the compounds of formula (I_) are meant to comprise those

compounds of formula (T) wherein one or several nitrogen atoms are oxidized to the so-
called N-oxide, particularly those N-oxides wherein the piperidine-nitrogen is N-
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
smochem:cal_ly isomeric forms thereof. |

Interesting mpdunas m“ﬁ;dse coxhpounds of formula (1) wherein R# is hydrogen.

Another group of i mtemsnng compounds encompasses those compounds of formula (I)
wherein R! 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
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formula (c) wherein R is prefembly C1-6alkyl, hydroxyCj-galkyl or phenyl substituted
with an halogen.

Particular compounds are thase wherein R2 and R3 taken together form a C3. 3alkanediyl
radical, preferably an ethanediyl radical, wherein one or two hydmgen atoms may be
replaced by Cj.4alkyl.

Also particular compounds are those compounds wherein R2 is Cj.6alkyl, suitably
methyl, and R3 is hydrogen.

Preferred compounds are those compounds of formula () wherein R1 is chloro; R2 is
methyl; R3 and R4 are hydrogen; L is a radical of formula (b) wherein RS is
tetrahydrofuran, or a radical of formula (c) wherein RS is 4-fluorophenyl.

Also preferred compounds are those compounds of formula (D wherein R1 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;
R2 and R3 taken together form an ethanedlylradlcal R41s hydmgen, and L is a radical
of formula (c) wherein RS is methyl

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

- oxadiazol-5-yljbenzenamine;

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~oxad1azol-3-yl]-
4-benzofuranamine; the pharmaceutically acceptable acid addition salts and the
stereochemically isomeric forms thereof. -

"~ In orda' to simplify the structural representatlons of the compounds of formula (I) and

certain starting materials and mmmedlates thereof, the radical

will hereinafter be epresented by the symbol D.
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Inthefonowmgpxepmdons,dlereacnonpmducumaybemohwdﬁomm:ewuon
mixture and, if necessary, further purified according to methodologies generally known
in the art such as,forexample. extracnon. dlsullanon crystallmmm, trituration and

chromatography

The compounds of formula (I) may be ptepamd by N-alkylanng a pxpeudmc of fo:mula
(D), wherein D is as defined above, with an intermediate of formula (III), wherein W1 is
an appropriate leavmg group such as, for example, halo, e.g. chloro. bromo or iodo, or
a sulfonyloxy group, e.g. methanesulfonyloxy, Lmemylbenmesulfonyloxy and the
like leaving groups. The N-alkylation reaction of (1) with (III) is conveniently
conducted following art-known alkylation procedures.

‘W' +  HD N-alkylation

m o

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

~ peroxoic acid dr halo substituted benzenecarboperomxc 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. toluene, ketones, e -8 2-butanone,
halogenated hydmcarbons. ¢ g dlchloromethane. and :mxtums of such solvents.

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
subsequently removing the protective group P, following art-known procedures. P
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represents a readily removable protective group such as C1-4alkylcarbonyl,
Ci-4alkyloxycarbonyl, phenylmethyl, and the hke g;t-kno_wn N-protective groups.

R"'

_ R} U
1. oxadiazole
- N-OH Q - formation
P—N _ 4 N ————— B-D
' ‘NH . RO : 2. deprotection

aw B @e1)
™ _
The intermediates of formula (ll), wherein X isa radwal of formula (a-2), said
intermediates being represented by H-D2 (1I-a-2), may be derived from an appropriately
substituted piperidine of formula (VI), wherein R7 is C}-galkyl, with an intermediate of
formula (VII), following art-known cyclization procedures, and subsequently removing
the protective group P, defined as hereinabove, following art-known procedures.

Y R‘ B gt

. o ‘HO-N _
P—-N + NHy

OR? - HN _

S 9w

-

H—D?

om- L @ed

Intermediates of formula (TV) may be preparedsby reacting an mtetmedlate of formula

- (VIID) with hydroxylamine in a reaction-inert solvent and in mepmsemofa strong

base, such as, for example. sodium methoxide.

a2
P-N - }—CN — « P-N

om0 )

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).

hmnedimeﬁﬁoxyﬁcesfeﬁoffmmﬂiﬁﬂmayhepmpuedﬁomﬂumspmding

carboxylic acids following art-kniown 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. '
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The intermediates of formula (VII) may be prepared by dehydrating an intermediate of
formula (VIIT) using an appropriate dehydrating agent such as, for example, phosphorus
pemomde phosphoms oxychlmde or thxonylchlonde and aubsequently reacting the
thus fonned mtnle thh hydtoxylamuw in a reaction-inert. solvent and in the presence of a
strong base such as, for examplc, sodium methoxide.

The racemates ofmecomponndsofformma(l), or any of the other intermediates may
also be resolved into the:r optical isomers, by the application of axt-known
methodologies. Dmsmoxsomers 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
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
properties. In pameular the present compounds show agmﬁcant motility enhancing
effectsonthosmallandlargemtesnne. 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
evidenced by the "Colon Monlity in the Conscious Dog" test which is described
horemaftcr

In view of their useful intestinal monlny enhancing properties, the subject compounds
may be formulated into various forms for admxmsu'auon puxposes

- As appmpmte phannaoeuuoal 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
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compound, optionally in acid addition salt form, as the active ingredient is combined in

' mumateadm:xnnewxﬂlaphamaceuncallyancepublewner.whmhmaynkeamde

vmetyoffmnsdependmgonﬂxefomofptepmondemedforadmmmuon These
phannaoeuueal oomposmons are desnably in umtary dosage form smtable. preferably,

'foradmuusuationorally.reomuyorbypaxenmalm)ecuon Fm'example.mp:epmng

the compositions in oral dougefmn.anyofﬂeusualphmaeeuncalmedmmaybe
employed, such as, for example, water, glycols, oils, alcohols and the like in the case of
oral liquid preparations such as suspensions, syrups, lixirs and solutions; or solid
carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents and
the like i in the case of powders, pills, capsules and tablets. Because of their ease in
admmxstranon. tablets and capsules represent the most advantageons oral dosage unit
form, in which case solid pharmaceutical carriers are obviously employed. For
parenteral compositions, the carrier will usually comprise sterile water, at least in large
part, though other ingredients, for example, to 2id solubility, may be included. Injectable
solutions, for example may be prepared in which the carrier comprises saline solution,
glucose solution or & mixtare 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
agent, optionally combined with siitable 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 forptepanng the
desired composmons These eomposmons may be administered in various ways, ¢.g.,
as a transdermal patch, as a spot-on, as an cintment. Acid addition salts of compounds
of formula (I) due to their increased water solubility over the corresponding base form,
are obviously more suitable in the ptepatation of aqueous oomposmons

It is especially advantageous to formulate the aforemennoned phmnaceuneal com-
positions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as pnitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect, in association
with the required phannaceutical varrier.. Examples of such dosage unit forms are tablets
(including scared or coated tablets), capsules, pills, powder packets, wafers, injectable
solutions ot suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated

~ multiples thereof.
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 Inviewof the eapibi'li"zy_'bfmé 'comp'm':nds of the prescnt inveation to stimulats the

' thecolon,thesubjectcompmmdsueusefultonmnalm &toxmpméedmnmunal

emptymg in subjecls suffuing from a duturbed motihty. ega demased peristalsis of
the small andlor large mtesune

In view of the uﬁhtyofﬂlecompoundsoffomula(l),ufollows thatthepresent
invention also provides a miethod ofueaung wmn—bloodedmxmals suffering from
motility disorders of tie mtesunal system such as; for example pseudo-obsu'ucuon, and
in particular impaired colonic transit. ‘Said method comprising the systeric
administration of an éffective intestinal stimulating amount of a compound of formula (T)

to warm-blooded animals; Hence, the use of a compound of formula (T) as medicine is

provided, and in panicular the use of a oompound of fonnula(l) for the manufacture of a

-med:cmeforu'caungcondnims mvolvmgademasedmonhty ofthe colon.

Thoseofshummeueamentofmchmonhtydnmdmconlddemneﬂweﬁ‘ecnve
stimulating amount from the test results presented hereinafter. An effective amount

 would be from about 0.01 mg/kg to about 10 mg/kg body weight, more preferably from

about 0.1 mg/kg to-about 5 mg/kg body weight. A method of treatment may also include
administeﬁngmeacﬁveingtedientonaxegimenofbetween twotofourimakesperday

'I'hcfollowmgexamples aremtendcdtoillusu'aneandnotwhmnthescopeofthepmsem
invention. Heremafter "DIPE" means dnsopropyletlwr and "RT" means room

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 1o the mixture
which was subsequently 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

remaining solid was diied, yielding 17.2 g (81 %) of methyl 4-amino-5-chloro-2,3-di-
hydro-7-benzofurancarboxylate (intermediate 1; mp. 135.4 °C). '
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Example 2 |

Ethanol (150 mI) was added to a solution of hydroxylamine hydrochloride (17.25 g) in
water (48 ml) Ethyl 4-cyano-1 ptpm'idmecarboxylate (45 g) was added and the mixture
was cooled. Sodium methoxide (444g)wauddeddmpwiseatk'l‘andﬂ1emcuon
mlxnnewassnmdfor:!()mmuwutw"c. 'Ihereacuonmmwueoohd,ﬁlmd
and the filtrate evaporated. Thexenduewaspmﬁedbycolumnclnmmmphym
silica gel (cluent : Cl-IzClzICl-BOH%IS) 'l'hepmeﬁacuonswmcdlecwdmdme
solvent evaporated, yielding 25 g (40 %) of qthyl 4—[annno(hydmxylmmo)methyl]-l-
pxperid:mcaxboxylate m&acuonwasmdusolvedmz-pmpmmemdconvmdmw
the hydrochloric acid salt (1:1) with HCVZ-propanol The precipitate was filtered off and
dried, yielding 22 g (35 %) of ethyl L[ammo(hydmxytmmo)methyl]- -piperidine-
carboxylate hydmchlonde (mmnediam 2).

Example 3

a) A mixture of intermediate 2 (10.07 g), sodium ethoxide (5.42 g) and molecular sieves
(45 g) in ethanol (150ml)wassunedfor30nnnmsatk’l‘ Intermediate 1 (9.1 g) was
addedandmereacnonmlxmwassumdandreﬂuxedformhom The reaction
mixture wascooled.ﬁlmedmgltheﬁlmwapmwd, The residue was purified by
column chromatography on silica gel (eluent : CH2Cl12/CH30H 95/5). The pure
fractions were collected and the solvent evaporated, yielding 11.6 g (74 %) of ethyl
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
solvent évaporated. 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 chromatography on silica gel (cluent: CH2Cl/(CH30H/NH3)

90/10). The pure fractions were collected ahdihe solvent cvaparated, yielding 5.14 g
(64 %) of 5-chloro-2 3-d1hydm—7-[3-(4-p1pendmyl)—l,2 4-oxad1azol-5-yl]-4-

' benzoﬁxranamme (mmmedute 4; mp. 219.0 °C).

In the samemannerasmtenned:aw4wasprepmdfrbm 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-
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.
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a) Tnethylamme (. 16 mol) was added wa solunon of 4—awmno-5-chlo:o—2.3-d;hydm—7—

benzoﬁnancarbmyhc acxd(O.leol)mchlorofotm (Gmml)aammpmmbelow
10°C. Ethyl chlotofoma&e (15 3ml)was addedafnerwudsandthereacnonmxxm was

'snnedfor45 mmmes. wlnle eoolmgon amoe-bath Gaseous ammomawas allowed to

bubbletln'ough themixmemdthemacnonmixmwas stm'edforflhmrs atRT. The
precxpnate was ﬁltered oﬁ’ and eonsecunvely washed with water, 5% NaOH solutxon,

and agam ‘water, md drled, yielding 23.5 g(69 %) of 4-ammo-5-chlmo-2,3-d1hydro—7—

b) Intermediate 7 (0. 12 mol) was added to phosporous oxychlonde (120 ml) and the
reaction mixture was stirred for 45 minutes at 100 °C. The mixture was cooled and the
solvent evaporated. The residue was added to ice and the mixture was extracted with
CH2Cl2 and methanol. The organic layer was dried over MgSO4, filtered and the
solvent evaporalaed. ‘I‘he residue was plmﬂed by oolumn chromatography on silica gel

. (eluent: CHzCl7jCH30H 99/1) 'l‘he pure fracuons were collected and the solvent

evaporated, yxeldmg 14 5g(63 %) of 4-amino-5-chloro-2 3—d1hydro-7—benzofuran
carbonitrile (inmennedmte 8).

_c) A solution of hydroxylamine hﬁlrochlonde . 3 g) in methanol (80 ml) was added to

a solution of sodium (1.75.g) in methanol (80 ml). The reaction mixture was stirred for
30 minutes at RT. The preoipmate was ﬁluemed 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. 'l'he mnxtnre was cooled and the solvent evaporated.
The residue was d1ssolved in 2-propmone and converted into the hydrochloric acid salt
(1:1) with HCI/2-propanol. The mixture was first allowed to boil, after which it was

 cooled 10 0 °C. The precipitite was filtered off and dried, yielding 14 g (70 %) of 4-

amino-5-chloro-2 3-dihydro-N'-hydroxy-7ebenzofurancg:boxim_idamide
monhydrochloride (intermediate 9). | -

d) A mixture of intermediate 9 (13.5 g), sodmm ethoxxde (.5 g) and molecular sieves 4
A (30 g) 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 (eluent : CH2CI2/(CH3OH/NH3)

95 /5). The pure fractions were collected and the solvent evaporated: A sample (1 g)
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 (mmennedme 10). '
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In the same manner as intermediate 10 was prepared from 4-amino-5-chlmo-2,3-
dlhydm-7-benzofmncarboxylic acid, S-chlom-2,3-dxhydro-2.2-d1methyl-7-[5-4~

' plpendmyl)-l.2.4~oxadmml-3-yl]-4-benzofmlamme (intermediate 11; mp. 230.8 °C)

was prepared from 4-mmo—5-chlmo-2,3—d:hydro—2,2—d1methyl—7—benmfunn-
carboxylate.

' 2-chloro-5-meﬂxoxy-4—[5-(4~pxpexidmyl)-l.2,4-oxad1azol-3-yl]benmmnme

(intermediate 12; mp. 1742 °C) was ptepmd from 4-annno-5-chlom-2—methoxy-N‘-
hydroxy-7-bmmcarbmnnidumde monhydrochloride, disclosed in WO 93/02677,

| followmg the same procedure as m examplc 4d).

A mixture of methyl (3-chloropropyl) ether (1.6 g), intermediate 4 (3.9 g), triethylamine
(5 ml) and potassium iodide (a catalytic amount) in dimethylformamide (60 ml) was
stirred for 48 hours at 60 °C. The reaction mixture wascoolcdandthesolvent
evaporated. The residue was pamuoned betwonn CHzClz and a saturated aqueous NaCl
solution. The organic layer was separated , dried over MgSO4, filtered and the solvent
evaporated. The residue was purified by column chromatography on silica gel (cluent :
CH2C12/CH30H 90/10). The desired fractions were collected and the solvent was
evaporated. The residue was solidified in DIPE, filtered off, dissolved in 2-propanol
and converted into the hydrochlonc acxd 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
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
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
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),
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A mixture of tcmhydroﬁ:rﬁnyl mesylaw (2.34 g). mmnedme 1227 g) and sodium

- carbonate (2.8 g)in 4—methyl-2-pmtanom (180 ml) was stirred and refluxed for 24

hours. More wtmhydmfurﬁlryl mesylm (1 ) was added andthereacnon mixture was
stirred and refloxed for 24 hours. Thczucuon mlxnuewascooled, washed with water,
dnedovuMgSOAt.ﬁlmdandmeﬁlmmevaporated. ‘The residue was punﬁedby
column chromatognphy on silica gel (eluent CHzClszHgOH 95/5) The pure
fracumswetecollecbdandthesolmtevapmd. 'I‘heresldue wascrystalhzedfmm
CH3CN. The precxpmwwas ﬁltuadoffanddned y1eld1ngof1 34g(39%) 2-chloro-
5-methoxy-4-[5-[l-[(ten'ahydro-z-furanyl)methyl]-4-p1pendmy1]-l,2,4-oxadxazol-3-

yl]benzenamine (compound 7; mp. 148.5 °C).

X-Y-

' Physncaldate

CHy O-(CEHp)s-
CH;-0-(CH)3-

1 {5
2 |5
3 |6 {NC-(CHs-
4 |6 |NC-(CHz)-

=N-0O-
-O:N=
=N-O-
«O-N=

HCI 1/2H20 / mp. 244.3°C
mp. 164.7°C
mp. 151.4°C

mp. 158.3°C
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ColEx.|L  |XY- |Physicaldaw
No.| No.

s |6 F—@O-(Cﬂz)s- -O-N= | mp. 131.0°C
6 |6 F_O.o_m_ =N-O- | mp. 224.8°C

7 |6 (J.cu-,..'. -O-N= | mp. 148.5°C
8 |6 C‘TCH,-__ =N-O- | mp. 136.6°C

Female beagle dogs, wexghmg 7-17 kg, were implanted with isometric force transducers,
under general anaesthesia and aseptic precautions. To study the colonic motility,
transducers were sutured on the colon at 8, 16, 24 and 32 cm distance from the ileo-
caccal-valve. Dogs were allowed a recovery period of at least two weeks. Experiments
were started after a fasting period of + 20 hours, during which water was available ad
libitum. During the experiments, dogs were free to move in their cages, thanks to the
telemetric (wireless) system. The cages were built in a special room, provided with glass
pervious to light in one direction, i.c. the observator can see the dogs while the dogs can
not see the observator. Via this system it was possible to observe the dogs for
behavioral changes and 1o determine defecation events. The information from the

transduceres 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 viaa
microphone above each cage and were tnmsmmed to a central éomputer 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
whether and when defecation occurred. Compounds 1, 2 and 8 induced defecation in 60
% or more of the test animals at an administration dose of 0.31 mg/kg during those first

The following formulstions exemplify typical pharmaceutical compositions in dosage
unit form suitable for systemic or topical administration to warm-blooded animals in
accordance with the present invention. '
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Acnvemgmdtent (Al.)asusedthroughouttheseexmnples relates to a compound
of formula (), a phmnaeeuucally aeeepmble acld addition salt ora smochenueally
tsmnmcformthereof :

E I 9:0 1 I' ;

9gof methyl Lhydroxybmzoate and 1 gof propyl 4-hydroxybenmateatedtssolved
m4lofboxlmgpunﬁedwater In310fthxssoluuonaredtssolvedﬁtst10gof
23—d1hydroxybuunedtmeacxdandthereafter20gof the AL The latter solution is
combined with the remaining part of thefmnersoluumandlZlof 1,2,3-propanetriol
and310fsorbitol70%soluuonmaddedtlmeto 40gofsod1mnsacchannare

~ dissolved in 0.5 1 of waterand 2 ml of raspberry and 2 ml of gooseberry essence are

added. The latter solution is combined with the former, water is added q.s. to 2 volume
of 20 1 providing an oral solution comprising 5 mg of the A.L per teaspoonful (5 ml).
The resulting solution s filled in suitable containers.

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
comprising 20 mg of the A.L. :

Preparation. omhlet cors o

A mixmre of 100 g of the A. L, 570 g] lactose and 200 E starch is mtxed well and
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.

Coating
To a solution of 10 g methyl oellulose m 75 ml of denaturated ethanol there is added a

soluuon of 5gof 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
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.
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Claims
1. Acomponudhavmgthefounula

o

a N-oxide form, a pharmaceutically acceptable acid addition form or a stereochemically
isomeric form, wherein :
'Rlis hydrogen orhalo;
R2is Cy.galkyl, Cz-salkenyl or C2-galkynyl;
" R3is hydrogen;
or R2 and R3 taken together may form a C.3alkanediyl radical wherein one or two
hydrogen atoms may be replaced by C1-4alkyl;
R4 is hydrogen, hydroxy or C1-galkyloxy;
X is a bivalent radical of the formula
| N-0 O0-N

D TR o W

N N
@) .. @2

L is a radical of formula :

| -Ak-RS : (b),
-Alk-O-R6 ©),
Alk is C1.12alkanediyl; '
RS is hydrogen, cyano, C} -6alkylcarbonyl, C1-6alkylsulfinyl, C1-galkylsulfonyl, aryl,
arylcarbonyl, tetrahydrofuran, dioxolane, dioxolane substituted with Ci-galkyl,
dioxane, dioxane substituted with C1.6alkyl;

RS is hydrogen, aryl, C1-6alkyl, hydroxyC1-6alkyl, C1-galkylcarbonyl;

aryl is defined as phenyl or phenyl substituted wnh up to three substituents selected
from halo, C1.galkyl or Ci.galkyloxy.

- 2.Acompoundabomﬂiﬂgﬁbchir_hl'whminklis_chloro._

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

WY
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4. A compound according to claim 1 wherein R1 is chioro; Rznsmethyl. R3andR4are
hydrogen; and L is a radical of formula (b) wherein R is tetrahydrofuran, or a radical
of formula (c) wherein RS is 4-fluorophenyl.

5. A compound aooordmgtoclaxm 1 wherein R1 is chloro; R2 and R3 taken together
form an ethanediyl radical; R4 is hydrogen; and L is a radical of formula (c) wherein
R6is mothyl '

6.A compound aocomdmg to claxm l wherom the compound is selocwdfrom 2-chloro-
5-methoxy-4—[3-[l-[(teu'ahydm-z-furanyl)methyl]#plpondmyl]-1,2.4-oxad1azol-
5-ylJbenzenamine; 5-chloro-2,3-dihydro-7-[3-[ l—(3-methoxyptopyl)-4-P1P°ﬂdmy]]-
1,2.4-oxad1azol-5-yl]-4-benzofuranamme, 5-chloro-2 3-d1hydro-7-[5-[l—(3—methoxy—
propyl)-4-piperidinyl}-1,2,4-oxadiazol-3-yl}-4-benzofuranamine; the N-oxide forms,
the pharmaceutically acceptable acid addition salts and the stereochemically isomeric
forms thereof. ' o

7. A composition comprising a phannaceﬁﬁco.lly acceptable carrier. and, as active
ingredient, a therapeutically efective amount of a compound as claimed in any.one of
claims 1to 6.

8. A process for preparing a composidon as claimed in claim 6, wherein a
pharmaceutically acceptable carrier is intimately mixed with a therapeutically effective

amount of a compound as claimed in any one of claims 1 to 6.

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

10. An intermeddiate of fomula

a stereochemically isomeric form, or a pharmaceutically acceptable acid addition salt
thereof wherein R1, 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 :
an intermediate of formula (1) is alkylated with an intermediate of formula (1II),
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and optionally converting the compounds of formula (1) into each other by a functional |
group transformation reaction; and, if desired, converting a compound of formula ()
5 into a pharmaceutically acceptable acid addition salt, or conversely, converting an acid
' addition salt into a free base form with alkali; and/ or preparing stereochemically
isomeric forms thereof.



