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PROKINBTIC OXADIA7DLBS 

The present invention concerns novel pmkinctic oxadiamJc derivatives. It fmtbcr relates 
to phannaceutical compositions comprising them, processes for preparing said 
compounds and compositions, and the use thereof u a medicine, in particular in the 
conditions involving a decreased motility of the colon. 

EP-0,076,530, EP-0,389,037 and BP-0,445,862 disclose Ii-( 4-piperidinyl)benzamide 
derivatives having gastrointestinal modlity stimulating properties. W0-94/12494 
describes the use of dimcthylbonzofurans and dimcthylbenmpyrans as 5-HT3 
antagonists. WO 93/C1J.677 describes oxadiazolcs as 5-HT4 n:ceptor antagonists. 

15 · WO 94/08994 describes a number of 1-butyl-4-pipcridinylmethyl substimted bicyclic 
benzoic ester derivatives as 5-HT4 receptor antagonists. WO 94")8995 dcsc.ribcs some 
other 1-butyl-4-piperidinylmethyl substituted bicyclic benmic ester derivatives as 5-HT 4 
receptor antagonists.· WO 94110174 discloses ?i-piperidinyl (bcnzodioxolane and 
1,4-benzodioxane)carboxamide derivatives as 5-Hr4 receptor antagonists. 

20 

25 

The compounds of the pmsent invention differ from the prior art ~pounds by the 
presence of an oxadia1.ole moiety which is dim:dy bound to the pipcridinyl ring. The 
present compounds unexpectedly show favourable intestinal modlity stimulating 
properties. More in particular, they show motility enhancing effects on the colon. 

This invention concerns compounds of formula 

(1). 

30 ·the .H-oXide forms, the pharmaceutically accepiablc acid addition salts and the 
stereocbemically isomeric fmms thereof, wherein : 

R 1 is hydrogen or halo; 
R2· is C1.6ancy1, C2-61]kenyl or C2-6alkynyl; 

35 R3 is hydrop; 
or R2 and R3 taken together may fonn a C2-3Blkanediyl radical wherein one or two 
hydrogen atoms may be replaced by C1-41lkYl; 
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R4 is hydrogen, hydroxy or C1..Ql)kyl.ox)'; 
Xis a bivalent radical of the bmula 

Lis a radical of fonnula : 

N-0 

·-·V--· or 

(1-1) ... 

-Aile-RS (b), 

-Alk..Q.R6 (c), 

Alk is Ct-tlllbnediyl; 

0-N 
·-~)---I 

1 o as is hydrogen. cyano. c1 .. 611kylcarbonyJ, Ct-6BlkYlsulfinyl. c1 .. 6Blkylsulfonyl, uyl, 
arylcarbonyl, tettahydrofman.-dioxolane, dioxolane substituted with C1-611kyl. dioxane, 
dioxane substituted With Ct..fil)tyl; . . 
· a6 is hydrogen, uyl, Ct-61)kyl, hydmxyC1"611kYI. C1.61Jkylcarbonyl; 

aryl is defined as phenyl or phenyl substituted with up to three substituents se1ccu:d from 

15 halo, C1-6alkylorC1-611kYloxy. 

As used in the foregoing defini~s i.a1o·~ generic to flumo, chlom, bmno and iodbi 

C1-481kyl defines straight .id~ saturated~ radicals having from 1 to 
. ' 

4 carbon atoms such as, for example, methyl, ethyl, pmpyl, butyl, 1-methylethyl, 
20 2-methylpropyl and the like; C1 .. 6Blkyl defines C1-4alkyl and the higher hamoJogues 

having 5 or 6 carbon atoms such .11$, for examp~ ~tyl, hexyl and the like; C2-61lkenyl 

defines straight or branched hydrocarbon ndicals having one dOuble bond and having 
from 2. to 6 carbon atoms such as, for example, ethenyl, 2-pmpcnyl, 3-butenyl, 
2-botenyl, 2-pentenyl, 3-me~yl-2-butenyl and the like; C2-6Blkynyl defines straight or 

25 branched hydmclli'bon radicals havina one uiplo bond and having 2 to 6. carbon atoms 
such as, for example, etliynyl, 2-pmpynyl, 3-butynyl, 2-butynyl, 2.-pentynyl, 3-methyl-
2-butynyl and the like; C2-3alkaiiediyl cletinei bivatem straight or b1'anched hydrocarbon 

radicals containing from 2 10 3 carbon atoms SUCh as, for example, 1,2-ethanediyl, 
1,3-propancdiyl and the like: C1-1~aµcanectiyl ~~ C2-3albnediyl, th~ lower 

30 homologue, i.e. 1,1-methancdiyl, and the higher homologues having from 4 to 12 

carbon atoms such as, for example~ 1,4-botanediyl, 1,5-pentanediyl, 1,6-hexanediyl, 
1, 7-heptanediyl, 1,8-ocranediyl, 1,9-nonanediyl, i,10-deeanediyl, 1,11-undecanediyl, 

1,12-dodecanediyl and the branched isomers ~-

35 The phannaccutically acceptable. acid addition salts u mentioned hcreinabove are meant 
to comprise the therapeudcally active non-~ acid addition salt fmms which the 
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compounds of formula (I) are able to form.. Thc;'iaacr can conveniCntlybe obblined by 
treating the base forn) with such appropriaie acid. Appropriate acids comprise, for 

example, inorganic ~ such as hydrohalic acids, e.g. hydmchloric or hydrobromic 
acid; sulfmic; nitric; '~o- and the lib acids; or organic acids such as, for example. 

. ' ' 

5 acetic, propanoic, h~dc. lactic, pyruvic, oxalic, malonic, succinic, maleic, 
fumaric, malic, tartaric, ciiric, mcthancsulfbnic, ethancsulfonic, bcnzcncsulfonic,p­
tolucnesulfonic, cycl8mic, salicylic,p-aminosalicylic, pamoic and the like acids. The 
tcnn addition salt as used hereinabovc also comprlscs the solvatcs which the compounds 
of formula (I) as well as the salts th=of, are abie to form. Sueh solvates are for 

t O example hydrates, aI¢c>holalcs and the Wm. Con~y the salt farm can be converted by 
treatment with alkali. into the free base form. 

\. 

The tcnn ''sten:ochcniically isomeric fonns"as used hcmnbcfore defines all the possible 
isomeric forms which the compounds of fonnUla (I) may possess. Unless otherwise 

15 mentioned or indica~ the c:btmicBl designation of compo~ denotes the ~xnm: of 
all possible stcrcochctnically isomeric fonns, said mixtures containing alldiastmmmers 
and enantiomcrs of the basic molecular structure~ Mom in panicuJar. s~genic centers 
may have tho R- or S-configmalion; substitucnts on bivalent cyclic saturated radicals may 
have either the cis- or·uans-configuritio& S~ic*1.uy ilomcric forms of tho 

20 compounds of fOrmutl en. oiwbisly in~ to be embraced' within the scope of this 
invention. 

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

25 called Ii-oxide, particularly those Ii-oxides wherein the pipcridine-nittogen is N­
oxidizcd. 

Whenever used b~, the term. 11colDpoundsof fmmula (ij" is meant to also include 
the l:l-oxide fonns, thO pbarmaceutie':11J acceptlb~ acid addition salts and all 

30 stereochemically isoin,eric fonlis tbc=of. 

Interesting compounds am those compounds of formula (I) wherein R4 is hydrogen. 

Another group of interesting compounds cnccmipasses those compounds ·of fonnula (I) 
35 wherein R 1 is halo, prefenbly cblom. ·· · 

Also intcrmting compounds are those compounds of formula (I) wherein Lis a radical of 
fmmula (b) whczein R~ is preferably cyano or tetrahydrofuran: or Lis a radical of 
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formula (c) wherein R6 is pefmbly C1-~1. h~yCt.6B)kyl or phenyl substituted 

with an halogen. 

ParticuJar compmmds am those wherein R21Pld R3 taken together fmm a C2-3alkanediyl 

radical, pmfcrably an cthancdiyl ndical. wherein one or two hydrogen atoms may ~ 
replaced by C1-4Blkyl. 

Also particullr compmmds am those compounds wherein R2 is C1-6BlkYI, suitably 

methyl, and R3 is hydrogen. 

Prcfenred compounds are those compounds of fonnula (I) wherein Rl is chloro; Rl is 
methyl; R3 and R4 are hydmpn; Lis a rmlical of formula (b) whcRin RS is 

tetrahydrofuran, or a ~cal of fonn.ula (c) wherefu R6 is 4-fluorophenyl. 

15 Also prefmed compounds ea those com~unds of fonnula (I) wherein R 1 is chloro; 

R2 and R3 taken together form an ethanediyl ndical gemina1ly disubstituted with methyl; 
R4 is hydrogen; and Lis a ndica1 of fmmula (b) wherein RS is cyano. 

: . . 

Other preferred compounds am those compounds of formula (I) whemin R 1 is chloro; 

20 R2 and R3 taken together form. an ethancdiyl tadical; R4 is hydrogen; and Lis a radical 

of formula (c) wherein R6 is methyl. 

Most prefmed ~unds·ato: 
2-chloro-S-methoxy-4-[3-[l·[(tltrahydro-2-furaliyl)methyl]-4-piperidinyl]-1,2,4-

25 oxadiaml-S-yl]bemenamine; 
S-chlol0-2,3-dihymo.:7-[3-[1·(3-methoxypropyl)-4-piperidinyl);.l.2,4-oxadiaml-S-yl]-
4-bcnzofuranamine; 

5~2~-dihydro-7-[S-[l-(3-methoxyprc>pyl)-4-piperidinyl]•l.2.4-oxadiaml-3-yl]-

4-benzofuranamine; the ph8nnaceµtically accep•le ac~ addition salts Bild the 

30 stereochemically isomeric f'onJis thereof. 

35 

In order to simplify the structural npresen~tions of the compounds Qf formula (I) and 
certain starting materials and intermediates tliemof, the ndical 

will hereinafter be JeJ>l'CSented by the symbol D. 
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in the fo1lowini ~the mcdoilpmduetsmay boidlled 6om tho zeacdon 
mixtun= and. if necessary, fmlherparificd according to metbodologiC:s pnaally known 
in the art such. as, fortxa1Dple. extraction. distillation, crystanmdon, ttiturmion and 
chromatography. 

The compounds of fonnula (I) may be prepaml by B-alkylating a pipmidine of fonnula 
(II), wh=in D is as deft~ above, with an intennecliate of fonnula (Ill), wherein wt is 
an appropriate leaving lroUP such as, for ex&nl~ halo, o.g. chloro~ bromo or iodo, or 
a sulfonyloxy group, o.g. metbanesulfonyloxy, 4-methylbenzenesutfonyloxy and the 

1 O like leaving groups. 1'he fi-alky]adon l'CICtion of CD) with (DI) is conveniently 
conducted following art-known alkylati()ll procedures. 

- L-W1 + H-D 
li-alkylatioil 

(I) 

(Ill) (D) 

15 The compounds of fmmuil (I) may also be pcpamt by c:onvertlllg compounds of 
fonnula (I) into each other. . · 

The compounds of fonnula (I) may also be converted to ~e cor:responding Ii-oxide 
fonns following an-known procedures for converting a trivalent nitrogen into its 

20 .ti-oxide fonn. Said H-oxidation reaction may generally be carried out by n:acting the 
starting material of formula (I) with an appmpriate organic or inorganic peroxide. 
Appropriate inorganic pmOxides comprise, for example. hydrogen peroXide, alkali metal 
or earth alkaline metal·peroxides~ o.g. SOdimn peroxide; Potassium peroxide; appropriate 
organic peroxides may comprise peroxy acids such as, for example, benzCnecarbo-

25 pcroxoic acid 0r halo subsdtuled beDmlccarbopetoxoic acid, e.g. 3-chlombemene­
carboperoxoic acid, pe'roxoallcanoic lcids, e.g. pe:roxoacetic acid, alkylhydroperoxides, 
e.g. t.butyl hydropcroxide. Suitable solvents are. for exlimple, water, lower alkanols, 
e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone, 
halogenated hydrocarbons, e.g. dichloiomethane, and mixtures of such solvents. 

30 

The intennediates of formula (D), whemin Xis a radical of fonnula (a-1), said 
intcnnediates being rep.msented by H-Dl (D-a-1), may be derived from an appropriately 
substituted piperidine of fmmula (IV) with an intermediate carboXylic ester of fonnula 
(V), wherein R7 is C1-6alkyl, following an-known cyclization procedures, and 

35 subsequently removing the protective group P, following art-known procedures. P 
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represents a readily mmovable pmtecriw poop such as C1-481kylcarbonyl, 
Ct-48lkyloxycarbonyl, phen:ylmctbyl, and the~ art-known li-prorective groups. 

Jt4. 

0-<,N-OH 
P-N 

NHi 
H-D1 

(IV) (11+1) 

(V) 

The intermediates of formula (ll), wbemin Xis a radical of formuJa (a-2), said 

intermediates being iepresenied by H-o2 (D-a-2), may be derived from an appiopriatcly 
substitoted pipcridine Offmmula (VI), wJaein.R7 is C1-611kYl, with an imennediate of 

fonnula (VIl), following art-known cyclization procedmes, and subsequently removing 

10 the proteetivc group P, defined as hcreinabove, following art-known procedmes. 

cK
R4 O 

P-N 
OR7 

(VI) 

1.oxadinOle 
fmnadon 

2. deprolection 
H-1>2 

(ll+2) 

Intennediates of fonnula (IV) may be prepmd by reacting an intennediate of fannula 

t 5 · (Vlll) with hydroxylamine in a reaction-inert solvent and in the presence of a strong 

base. such as, for example, sodimn methoxi@. 

20 

••• •• 
P-{)-CN 

(VDI) 

The compounds of fcxmula (I) may also be prepamd via oxadiamlc fonnation in an 
analogous way as is ~bed for illfFJnediate.s (Il-a-ll and QI-a-2). 

Intermediate carboxylic esters of formula (V) may be prepmd fmm the cmrcsponding 
25 carbox.ylic acids following art-knOWn ester fonnation procedures. Said comsponding 

carboxylic acids are kne>Wn fmm,.for example, BP-0,()76,S30, BP-0,389.()37 and 

BP-0.445,862~ 
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The intCnncdialcs ortonmda tvm may be~ hi cidi-. an intmnr.dia of 

formula (VIIl) using • appiopriato dehydrating agent such.as, fer example, phosphorus 
pemoxidc, phospb~ oxycblaridC or tbionylchloricle, and aubsequendy reacting the 

5 thus fonnccl niirilC with •h).dmxylamlne in areaction--incrt sOlvent and in tho piesence of a 
strong base sUch as, for example, sodium mcthoxide. 

1. dehydmdon 

2.NH~H . 

(WI) (W) 

1 O The racemates of the compounds of formula (I), or any of the other intermediates may 
also be reSoivcd into their optical isomers; by the application of art-known 
methodologies. DiurereOisom~ 111ay be. separated by physical separation methods such 

. . . 
.. . ·' . .. 

as selective crystallization and chromatographic ieclmiques, e.g. counter cmrent 
distribution, and enantiomers may be separaled from each other by the scleclive 

15 ceystallization of their diastcrcomeric salts with enantiomerically Pure acids or their 

enantiomerically pure derivatives. 

The compounds of formula (I), the B-oxide forms, the pharinaceuticaily accep1able salts 
and stereoisomeric forms thereof possess favomible intestinal motilitY stimwating 

20 properties. In particular the present compounds show significant motility enhancing 
effects on the small and large intestine. 

The stimulatory effeCt of the subject compounds of fomiula (I) 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 
hereinafter. 

30. 

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

As appropriate pbannputicalcompositions.~ may be cid all comPQSitions usually 
~loyed for syst:emiqally administering ~gs. To ~?II" the phannaceuticaJ 
compositions of this invention, a therapeutically effective amount of the particular 
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c0mJX>Ulld. optionally in acid addition salt fmm, as the active ingredient is combined in 

intimate admixture with a phannaceulically ~ canrz, which m8.y tab a wide 

variety of forms ~I on the fonn of~ desimd fer administration. These 

phmmaccutical com~:am desirably in uniurry dosiac fmn suitable, pmfembly, 

s · for adDiiDistradon orally,...ny or by ~tcJBI ~ For example, bi piqming 
the compositions in oral dolllC form, any°' the u~ phannaceutic81 media may be 

employed, such u, for example, water, gl~. oils, alcohols and the lib in the case of 

oral liquid preparati~ sucll a1 slJSPUllions, ~~~solutions; or solid 
carriers~ u stal'Che~, suP,S, kaolin. ~~ts, b1nders, disintegrating agents and 

t O the ~in the~.~ powderi, pills~ capsqles anci~blets. Because of their ease in 
. . . ' 

administtation, table.ts and c~~~~ ~t the mQSt acivamapous ~ dQsage unit 

fonn, in.which~ solic:t p~•utic• c~ ~ obvi~y employQd. For 

pme~rcral compositions,~ ~r will usually comprise .sterile water, at least in large 

part, though .other ingredi,eatl, fqr e~ple,·to ldd solubll:ity, may be included. Injectable 

15 solutions, for example, may be prepared in which the canier comprises saline solution, 

glucose solution or a mixntte of s8line and glueose Solution. ·Injectable suspensions may 

also be prcpami in which cisc appropriate liquid carriers, suspending agents and the like 

may be employed. In the compositions suitable for percutaneous aldministration, the 

cmier optionally comprises a penetration elihlncing agent and/or a suitable wetting 

20 agent, aptionally combined With·smtable-"6dvesofany nataiie in minorpiopOrtions, 

which additives do not cause a significant dcl~s effect to the skin,. Said additives 

may facilitate the administtadon. to~ skin. and!or'nmy be. helpfW far pmparing the 

desired compositions. These cOm.Posiuons may be admi.Distcred in various ways. e.g •• 

as a ttansdennal patch, as a spoa:..on, as an ointment. Acid addition salts of compounds 

25 of fonnula (I) due to their increased water solubility over the corresponding base fonn, 

are obviously rnore suitable in the pmpuadon of aqueous composidons. 

It is especially advamageous to formulate the aforementioned ph~utical com­

positions i~ dosage unit fonn for ~asc of adm~~ and uniformity ()f dosage. · 

30 Dosage unit for._1as used in the pcificatic>n and, claims ~ Jefcrs to physically 

discrete units suitabl~ as µnitary clos.s, each unit contain~ ·a pedetermincd quandty 

of active ingredient calculamd to prpducc the dcSired dtcrapeutic cffcet, in association 

with the required plwm~·~·;· Examples of such dosage unit forms are tablets 

(including scored or coa~ •ble~), capsules, ~~. powder packets, wafers, injectable 

35 solutions ot suspensions,~. tablespoonf\ds and the like, and segregated 

. multiples themof. 
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In view of the ca~~-Pf~e com~~ ~the preBCIJt_ illvention to stimulate the 

motility of the intel~. 9.ste111 ~~ -~~ ~~ty tO eiibance the motility of 

the colon, the subject~~~ -10 norm• or to impmve the intestinal 
emptying in subj~· dfami ~a distmbecl ~odlity, e.g. a cm.sed peristalsis of 

5 the snall and/or~ infe:Stine. . . 

In view of the Utility of• compOands of fomlwa'(I),it'foDcnvs that the pmsent 
invention also plOvidCs a method. of 1iealinl Wlam;.;blOOded anbnals Suffering from 

modlity disorders Of the i*11estinal iyiteln sudl as~ foruamj>le, pseudo-obsttucdon, and 
lo in panicu1ar impaired cOlOi1ic uansit. ·Said meJhod cmDprising the lystemic 

administration of an effeCtive iriteStinal stimulatini amcnmfof a compound of formula (I) 
to warm-blooded ~al&; Hence, me·use of a eomp0undof fonnul& (l)·as medicine is 
provided, and in panic:ular the ·use of a Coinpouiid of fonnulB(I) for the manufacture of a 

15 
· medicine for tmadng Conditions involYing a'dec!ased motility of the colon. 

Those of skill in thc ..-ca .. tof such motility dismders cooJd determine the effective 
stimulating amount ftbm .. tltc test zcsults pcscntcc1 hcicinld'tcr. An effective amount 
would be from about 0.01 mg/kg to about 10 mg/kg body we~ht, men preferably from 
about 0.1 mg/kg to about S mg/kg body weight. A method of lreatmcnt may also include 

20 admµrlstcring the active ingtedient on a ~gimen of between two t() four intakes per day. 

25 

The following exBIJlples ~-intended 10 illusttate and not to Hmit the scope_ of the present 
invention. Hcminaftcr, ''DIPB" means diisopropylether and "RT" means room 
temperature. 

Experimental Part 

A.Prc,paqtion of iptennc;diare compounds 

Examplel 

30 Sulfuric acid (18 lnl) was added dropwise to cooled methanol (90 iDl). 4-Amino­
S-chloro-2,3-dihycJro. 7.;bcm.ofurancarboxylic acid (2o g) was added to the mixture · 
which was subscqucndy stin'ed and refluxed for 3 hours~ The reaction mixture was 
cooled and.alkalized with CH30HINH3- The solvent was cvaporared and the resjduc 

stirred in water. · 1be precipitate was filtered Off and washed with water and DIPE. The 
35 remaining solid was dried; yiclding 17.2 g (81 CJ&) of methyl 4-amirio-S-chlom-2,3-cU­

hydro-7-benzofurancarboxylate·(in1mniediate 1; mp. 135.4 °C). 

I 
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Exarnple2 

Ethanol (150 ml) was added to a sol~ of h)'droxylamine h~loride (17.25 g) in 

water (48 ml). Ethyl 4-cyano-l-piperidin~i.tc (45 g) ~ added and the mixtme 

was cooled. Sodium metboxide (44.4 g) wu added dtopwi.., at RT and~ reaction 
: ~ . . . . . . ' 

S mixture was stined for 30 nm,i.- •t tiO 0~ The.~~ wu cooled, fikered 
and the filtrate eva~ ~ "8id1JC w._ Pm.ified by ~um.n chromatography on 
silica gel (eluent : a12a:11CR3()H 9S/S), Tbe ~ fractialls were ca1lecled and the 

. '· . . . . : . .. ~ . . ··. . •. . . - ~ . . ' . 

solvent evapc:nled. yielding 25 g (40 'J,) of "1bYl 4-[amino(h~)methylJ-1-
. :· . ' . :·;:.· :.: ·. . . 

piperldinecarboxylate. TbU.~ WU nsdissol\led in 2-pmpanone and COD\lated into 
1 O the hydrochloric acid salt (1~1) ~th HCJn-pmpanol. The precipitate wu filtered off and . . ,· 

dried, yielding 22 g (35 .,) of c~yl 4-Jamino(hydroxyimino)methyl]-1-piperidine-

carboxylate h)'droChkmde (in..-iecliate 2)~ 

Example3 

15 a) A mixture of intermediate 2 (10.0'7 g), sodium ethoxidc (S.42 g) and molecular sieves 
(45 g) in ethanol (150 ml) was 1din:d for 30 minutes at RT.' Inmimcdiate 1 (9.1 g) was 

added and the ~ti.on mixtUre wu stimd and refluxed for 10 hours. The reaction 
mixture was cooled. mtm:ct and the filtra1c evapo?ated The IUdue was pUritied by 
column chromatography on .U.lca gel (eluent: CH202/Gff30H·95/S). 1be p.-: 

· 20 fractions were collected and th• solvent ev•porated, nelding 11.6 g (74 .,) of ethyl 

4-[5-(4-amino-S•chloro-2,3-dihydro-7~benzofmanyl}-1,2,4-m,mdiazol-3-yl]-l­

piperidinecarboxylatt (intmmediate ~t mp. 162.4 °C). 
b) A mixture of intcnncdiate 3 (10 g) and polaSSimri hydroxide (14 g) in 2-propanol (200 

ml) was stirred and lefluxed for 6 homs. The re.action mixture was cooled and the 

25 solvent evaporated. Water WU added to the mmue and evaporated again. The nssidue 
WU Stirred in water and.the msuhing precipitate WU filtered off, washed wlth water and 

purified by column chromat0gmphy on silica pi (eluent: CH2C2/(CH30H/NH3) 

90/10). The pure fractions wem coileeted and the solvent ev~tcd, yielding 5.14 g 
(64 %) of 5-chloro-2,3-dihydm-7·[3-(4-pi~dinyl)-1,2.4-oxadiuol-S-yl]-4- · 

30 bem.ofuranamine (intcrmedil~ 4; mp~ 219.0 oC). 

In the salile manner as hi~ 4 was prepamd.from intermediate 1, S-chloro-2,3-
~hydro-:2,2-dimedlyl-7·[3~(4-pi~yl)-1,2,4-oxadiazol-S-yl]-4-benzofuranamine 

(interm•te S; mp. 198.8 °C) wu ~arcd fmm ethyl 4-aminQ-S-chiom-2,3-dihydro-
35 2,2-dimethyl-7•benzofmancarboxy~; and 

2-chloro-S-methoxy-4-(3-(4-piperidinyl)-l,2,4-oxadiazol-S-yl]benznamine 
(intennediate 6; mp. 160.2 °C) was~aredfrom ethyl 4-[S-94-amino-S-chlom-2-
methoxyphenyl-1,2,4-oxadiuOl·3-yl]-1-piperidinccarboxylate. 
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Exmqple4 

a) 'niethylamine (0.16 mol) Wai added to a solution of 4-amino-S-chkJm;.2,3-dihydro-7-

benzofmancmboxy~ acid (0.16 .b~in chlarofOim' <600 mllat a teiDpnlm'c below 

s iooc. BthYI chl~cimate (15.3 ml) .was added ~aids and thO.maetian mixture was 

·stirred for 45 m~. whilec00li.n1on an ico-~Jh. ;aas&niS ammonia was allowm to 

bubble drough the mlxun·and diereaclion ~ wu'stin'ed fCr 3 ~at RT. The 

pieclpit8tc wU. filrerecl ott ai1cl ccmsecutively •r4 With waw, s ., NaOH solution, 

mldagainwaa,11Kl'drled,-g23.5g(69.,)0t4-amino-~2,3-dihydro-7-
1 o· bcnm~ (uUcrmedilite7). - , · .. 

b) Intcnnediate 7 (O.i2 mol) was added to phospOrous oxychJoride (120 ml) and the 

reaction mixture was sdrmd for 45 minutes· It 100 °C The :m.ixtmc was cooled and the 

solvent evaporated. The residue was added to ice and the mixture was cxuacted with 

CH2C12 and methanqL The organic layer was driccl ~ MgSQs, filtered and the 

15 SQlvent evaporated. Then:~ w~ pud6ed by Column ~atography on silica gel 

· .. (eluent : CH2C121CH3<>H 99/1). 'lbc p~ fractions were_coU,ectt.d and the solvent 

evaporated. yielding 14.5. g (63 CJ,) ~ 4-amino..S~hloro-~.3-dihydro-7-~furan­

carbonitrile Cmtcnnediatc 8). 

c) A solution of b~ylamine hydrochlOJ;idc (S.3 .I> in m~ol (80 ml) was added to 

20 a solution of sodium (1.75.g) in methanol (80 ml). The reaction mixture was stirred for 

30 minutes at RT •. The precipita~ was filtered off 81ld "ashed with methanol (80 ml). 

Intennediate 8 (14.S g) w~ added pmtionwise to the filtrate. nae reaction mixture was 

stined and n:fluxed fCD' 7 hours. ne mix.~ was coolecl and the solvent evaporated. 

The n:sidue was dissolved in 2-~one !Uld converted into the hydrochloric acid salt 

25 (1: 1) with HCl/l-propanoL 1be mixtme was first allowed to boil. after which it was 

cooled too 0 C. The pecipimte was fUtaed off and dried,. yielding 14 g (70 9&) of 4-

amino-S-chlor0-2,3-dih~N'-hydroxy-7~benzof~ximidamide 

monhydrochlcJride .C~termediatc 9). 

d) A mixture of intermediate 9 (13.5 ~ socli~ ~tboxide (7 .5 g) and molecular sieves 4 

30 A (30 g) in ethanol (120 ml) was stimd for 30 mialutes at RT. Ethyl 4-piperidine­

carboxylate (S.2 g) was added and the n:action rilixtun: was stirred and refluxed for 6 

hours. The mixture was cooled, filtered and the filtrate was evaporated. The residue 

. was purified by column chmmatography on silica gel (cluent : CH2C12/(CH30H/NH3) 

95 IS}~ The pun: fractions were co1lCCICd and the solvent cvaporatccL A sample (1 g) 

35 was crystallized from CH3CN •. The precipitate was fil=m off and dried, yielding 0.5 g 

(19,4 'I) of S-chloro72.3-dihydro-7-[S-(4-piperidinyl)-l.2.4-oxadiazol-3-yl]-4-

benmfuranamine (intcnnediate 10). 
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In the same manner as intenned.iate 10 was pmpared from 4-amino-S-cblmo-2,3-
"dihydm-7-bemofmanc8rboxy .. c acid, 5-cblmo-2,3-dihydiu-2.2-dimedlyl~ 7-[S-4-

pipmidinyl)-1.2,4-oxadi•zol-3-yl]-4-bcnzofuranaminc (ilumnedia1e 11; mp. 230.8 °C) 
5 was pmpared fiom 4-amino-S~2,3-dihydm-2.,2-dimethyl-7;..benzofuran. 

carboXylate. 
2-chloro-S-methoxy-4-[S-(4-plperidinyl)-1.2,4-oXadiaml-3-yl]benzcnamine 

(intermediate 12; mp. 174.2 °~ was pmpamd Crom 4-amino-S-chlom-2-mctboxy-N'­
hydmxy-7-benzcnecarbmdmhwnidc monhydrochlorldc, disclosed in WO 93/02677, 

10 following the same pmcedum as in example 4 d). 

B. Pnm&mtion of the coUU?mJllCll pf fonnnla <t> 
Example5 

A mixtme of methyl (3-cblaropiopyl) ether (1.6 g), intennediate 4 (3.9 g), triethylamine 
15 (S ml) and potassium ~(a catalytic amount) in dimethylformamide (60 ml) was 

stirred for 48 hours at 60 °C. 1be aactiOn mixture ~cooled and the solvent 
evaporated. The residue was partitioned~ CH2a2 and a •tmated aqueous Naa 
solution. The organic layer was separatec;l , dried over MgS04, filtered and the solvent 

evaporated. The residue was purified by colmnn chromatogmphy on silica gel (cluent : 
20 CHz02/CH30H 90/10). 'The dcakcd fractionS w= collec1Cd and the solvent was 

evaporated. Tho residue wu solidiflcd in DIPE,. filtered off, dissolved in 2-pmpanol 

and converted into the hydrochlmic acid salt ~1: 1) with HCJIJ-propmpl. The precipitate 

was filtered off and dried, yielding 1.14 g (22.1 'I>) of 5-c~2.3-dihydro-7-
[3-[ 1-(3-methoxypropyl)-4-pipQl'iclinyl)· l~,4-oxadiazol-S-yl]-4-benzofiuanaminc 

25 monohydrochloride.hemihydra• (compound 1; mp. 244.3 °C) .. 

Examp}e6 

A mixture of intennediilte s (4 g), +.bromobuumenitriJe (1.2 g) ·and triethylamine 
(4.2 ml) in dimethylfonnamide (70 ml) was stirred for 2 hours at 70 °C. The mixture 

30 was cooled and the solvent evaporated. The midue was partitioned beteen CH2a2 
and NH3/H20. The org~c layer w.~ 'sep~ dried over MgS04, filtered and the 

. . .. ~ . 

solvent evaporated. The iesidue •as purijied by column chromatography on silica gel 
(elucnt : CH2C2/CH30H 9S/S). 1he pure fractions weie collected and the solvent 

evaporated. The residue was solidified in DIPE at 0 °C. filtered and~ yielding 1.89 
35 g (38 'I) of 4-[5-(4-amino-5-chlorp-2,3-dihydro-2,2-climethyl-7-bcnzofuranyl)-l,2,4-

oxadiazol-3-yl]-1-pipcridincbutanenitrilc (compound 3; mp. 151.4 °C). 
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Example7 

Amixtumof~l~1-(2.~g).~te12(2.7g)andsodium 
carbonate (2.8 g) in 4-mefhyl-2-pentQOJIC (180 ml) -. stilrcd and refluxed for 24 

hours. More tctrah~l mcsylalc (1 g) w~ aCldcd and the 1C1Clion mixture was 
. ·1:· . :. . . .. ·.· .· . .· .· ·. : . ·.,; . : ... 

5 stirm:l and zefloxcd for 24 hours. The reaction mixtum was cooled. washed with water. 

dried over MgS04,_fi.laemcl and Ibo fil•te evapmall;d. .. TJie msidue.was purified by 

col~ Cliromau>l'lfhy .on 8'llca gel (el~~t: cH2~3oa 95/S). The pure 

fractions wen co1lectecl ancl tb solvent evapqtated. 1be residue was crystaJHmt from 
CH3CN. The pnX:ipit&tc was 61~ Oft al1d dried, ·yie}mng of 1.34 g (39'5) 2.chloro-

10 5-methoxy-4-[S-[1-[(tettahydro-2-fmanyl)methyl]-4-piperidinyl]-1,2,4-oxadiazol-3-

15 

20 

yl]benzcnaminc (compound 7; mp.J48.5 °C). 

Co. 
No. 
1 

2 

3 

4 

X-Y 
L-N r--'\_J ·· 
~N ... 

Ex. L 

No. 

s CH3-0-(CH2)3-

s CH3-0-(CH2)3-

6 NC-(CH2b-

6 NC-(Clb)3-

-X-Y- as 

•N-0- H 

-0-N= H 

=N-0- CH3 

-Q-N:;i: CH3 

. Cl 

L-{)-0-0-~ 
OCH, 

R9 Physical date 
. .. 

H HCl.1/lHl<> I mp. 244.3°C 

H mp. 164.7°C 

CH3 mp.151.4°C 

CH3 mp.1S8.3°C 
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Co. Ex. L -X-Y- Physical da1e •. 

No. No. 

s 6 F-o~CCHzb- -0-N= mp.131.00C 

6 6 F--Q-o-~- •N-0- mp.224.soe 

7 6 0 ()-CH2- -0-N• mp.148.S°C 

8 6 0 ()-CH2- =N-0- ;np. 136.6°C 

.. ;· 

c. PbannacolQpcat muuurdl . . 
Exampl; 8 ; Colon MotiJiSJJD tJx; Conscjooa Po.& 

5 Female beagle dogs, weighhlg 7-17 kg,·~ il'Jlplantcd with isomettic force transducers, 

under general anaesthesia and aseptic ]RCIUtions. To •Y • polonic motility, 
uansducers wme sutured on the colon at a, 16, 24 and 32 cm distance from the ileo­

caecal-valve. Dogs~~~~~ of~ least two weeks. Bxperimems 

were started after a fasting~~± 20 l1Qurs, dming which water was available ad 

1 O libitum. During the ex.perimqts, dogs were free to move in their cages, thanks to the 

telemettic (wireless) system. Tho cages wac built in a special room, provided with glass 

pervious to light in one ditecd.on, i.e. the obscrvator can see the dogs while the dogs can 
not see the observator. Via ~is system it was possible to observe the dogs for 
behavioral changes and to determine defecation evenu. The information from the 

15 transduceres was transmitted hi digitized fonn by a small, specially built transmitter box. 

This box was placed in ajliCDt wam by th8 dOg. The signals were received via a 
microphone above each cap and were transmitted to a central computer systelil. 

One of the parameters in lbis test is the defecation of the dogs. During the first three 

hours after administration Of the test compound, the dogs were observed to detennine 
20 whether and when defecadon occurred. Compounds 1, 2 and 8 induced defecation in 60 

9& Or more of the test animals at an administration dose of 0.31 mg/kg during those first 
three hours. 

D Composition Bum.pl§ 

25 The following forinulatkms exemplify typical phannaceutical ci>mpositions in dosage 

unit·fonn suitable for systelilic or topical achlliniStration to wann-blooded animals in 

accordance with the present invention. 



W096126937 PCT/EP96/00'784 

-15-

"Active ingmticnt" (A.L)·u ~ ~ghout:thesc examples tdates to a compound 

of fonnula (I), a ~Y ~le acid addition salt ora sla"eOChmnically 

isomeric form theleof. 

5 Example 9: On1 mlptions . 

9 g of methyl 4-hydroxy1>cnzoale and 1 g of propyl 4-hydroxybenzoate arc dissolved 
; : . ·· .. · : ·.· .· . ·,· . . 

in 41 of boiling pmificcl wa~. In 31 of this solution arc dissolved first 10 g of 

2,3-dihydmxybu~oic acid and ~tcr 20. g of the A.I.- The latter solution is 

combined with the remaining part of tho fonncr Soluti~ and 121 of 1,2,3-propanettiol 

1 O and 31ofsorbitol7~•so1ution ate added theleto. 40 g of sodium ~are 
dissolved in 0.5 1 of wator and 2 ml of.raspberry ind 2 ml of goosebeny essence arc 

added. The latter solution is combined wkh the former, water is added q.s. to a volume 

of 201 providing an oral solution comprising S mg of the A.L per teaspoonful (S ml). 

15 
The resulting solution is filled in suitablC C:Ontairiers. 

Example 10: Capsules 

20 g of the A.L, 6 g sodium lamylsulfate, 56 g starch. 56 g lactose. 0.8 g colloidal 

silicon dioxide. and 1.2 g magnesium stcarate ~ vigorously stirred mgcthcr. The 

msulting mixture is subscQuendy filled into UJOO suitable hardened gelatin capsules, each 

20 comprising 20 mg of the AJ .. 

Example 11 : Film-coated tabl~ 

~JU>ft.abJs;l.~ 
A mixmre of 100 g of the A.I •• 570 g lactose and 200 g starch is mixed well and 

25 thereafter humidified with a solution of S g sodi'1Jll dodecyl sulfate and.10 g polyvinyl­

pyrrolidonc in about 200 ml of water. The wet powder mixture is .sieved, dried and 

sieved again. Then ~ are added 100 g microcrystalline cellulose and lS g 

hydrogenated vcgcta~lc oil .. The whole is mixed well and compiessed into tablets, 

giving 10.000 tablets. each comprising 10 mg of the active ingredient 

30 Q!a.tit\g 
To a solution of 10 g methyl cdlulose in 75 ml of denaturated ethanol there is added a 

solution of S g of ethyl cellulose in ISO ml of <nchloromethane. Then there are added 

75 ml of dichloromethane and 2.5 ml 1,2,3-propanettiol. 10 g of polyethylene glycol is 

molten and dissolved in 75 ml of dichlmomethane. The la• solution is added to the 

35 fmmer and then there are added 2.S g of magnesium octadecanoate, S g of polyvinyl­

pynolidone and 30 ml of concen-trated colour suspension and the whole is 

homogenated. The tablet cores are coaled with the thus obtained mixture in a coating 

apparatus. 
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Claims 

1. A Compound haVing the fotmllla 

L-{f-xA-,. 
.. ~ 
. 0 R: 

(1), 

'ai 

a Ji-oxide fonn, a pbannaceutically accep18blc acid addition fonn or a slCl'eOChmi.cally 
isomeric form, whemin: 
R 1 is hydrogen or halo; 
R2 is C1..(;l)kyl. Qi.61lbnyl or C2-6BlkYnyli 

10 R3 is hydrogen; 

15 

20 

or Rl and a3 taken together may tonn a Cl-3alkaneciyl radical whereiri one or two 

hydrogen atoms may be ap~ by C1-48lkyl; 

R4 is hydrogen, hydroxy or Ct-6BlkYloxy; 
Xis a bivalent radical of the fonnula 

N-0 
•••-( );.-••I or 

N 

(a-1) (a-2) 

L-is a radical of formula : 

Alic is C1-12aJkancdiyl; 

(b), 

(c), 

R5 is hydrogen, cyano, Ct.6Blkylc:arbonyl, Ct..'61lkylsulfinyl, Ct-61).kylsulfonyl, myl, 
arylcarbonyl, tcttahydrofuran, di~ dioxolanc substituted with Ct-6alk.yl, 
dioxane. dioxanc substituted with c1 .. 611kyl; 

25 R6 is hydrogen, aryl, Ct-6Blkyl, hydroxyC1.6alky~ Ct-6alkYlcarbonyl; 

30 

aryl is defined as phenyl or phenyl substituted with up to three substituents selected 
from halo, C1-61ikYl or C1.61lkytoxy. 

2. A compound according to claim 1 ·wherein R 1 is cbloro. 

3. A compound according tt> claim l wherein R4 is hydrogen. 
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4. A compound according to claim 1 wherein R l is chloro;.a2 is methyl; a3 and a4 are 
hydrogen; and L iS a radical of fonnula (b) wherein R.5 is. tetrahydrofuran, or a radical 

of fmmula (c) wherein a6 is 4-fluoruphenyl. 

s s. A compound acconting to claim 1 whemin al is chloro; a2 and a3 taken together 

fonn an cthancdiyJ radi~ a4 is hydrogen; and L is a radical of fonnula (c) whetein 

R6 is methyl. 

6. A compound accmding to claim· 1 wherein the compolllld i• selected from 2-chlom-
1 O S-methoxy-4-(3-(1-[(tettahydro-2-furanyl)methyl)-4-piperidinyl]-1,2,4-oxadiazol-

S-yl]benzenamine; S-chl~2,3~hydm.-7-(3-( l-(3-mc~oxypropyl)-4-piperidinyJ]-

1,2,4-oxadiazol-5-yl]-4-benmfuranamine; 5-cbloro-2,3-dibydro-7-[5-[l-(3-metboxy­

propyl)-4-pipcridin)'~)-1,2,4-oxadbizol-3-yl]-4-bcn~unnalninc; the H-oxidc fonns, 

the phannaccutically acceptable acid addition salts an4 the stereochemically isomeric 
15 forms thereof. 

20 

7. A composition comprising a pharmaceutically acceptable. carrier and, as ~ve 
ingredient, a therapeutically elective amount of a compound as claimed in anyone of 
claims 1 to 6. 

8. A process for preparing a composition as claimed in claim 6. wherein a 
phannaceutically acceptable canicr is intima1Cly 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. 

30 

10. An intennediate of foinula 

(II) 

a stcreochemically isomeric fonn, or a phannaceutically acceptable acid addition salt 
thereof wherein Rl, R2, R3, R4 and X are as defined in claim 1. 

11. A process for preparing a compound as claimed in claim 1, characteriml in that: 
35 an intermediate of formula (D) is alley lated with an intennediate of formula (Ill), 

i.· 
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L-W1 + e~o 
Ji-alkylation 

(l) 

(Ill) 

and optionally convertins the CQQ!pounds of formula (I) into each other by a functional 

gm'ilp transformation macdQn; and, if dcsbcd, converting a compomtd of formula (I) 
5 into a pharmaccutica1l acceptable acid addition salt, or conversely, convening an acid 

addition salt into a me·• form with alkali; and/ or preparing ~hemically 
isomeric fonns thelmf. 


