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ENTEROKJNEfICBENZAMIDE 

The present invention is concerned with a novel bem.amide derivative and the 

S phannaceutically acceptable acid addition salts thereof, pharmaceutical compositions 

comprising said novel compound, processes for preparing said compounds and 

compositions, and the use thereof as a medicine, in particular in the treatment of 

conditions involving an impaired motility. of the intestin~ especially of the colon. 

10 In our EP-0,389,037-A, published on September 26, 1990, N-(3-hydroxy-4-piperldin­

yl) (dihydrobenmfuran or dihydro-2H-benmpyran)carboxamide derivatives are 

disclosed as having gastrointestinal motility stimulating properties. In our 

EP-0,445,862-A, published on September 11, 1991, N-(4-piperidinyl) (dihydrobenm­

furan or dihydro-2H-benzopyran)carboxarnide derivatives are disclosed also having 

15 gastrointestinal motility stimulating properties. 

The compound subject to the present application differs therefrom by showing superior 

enterokinetic properties. 

20 The present invention concerns a compound of fonnula 

~~{)--tfl-tQNA, 
Cl 

and the pharmaceutically acceptable acid addition salts thereof. 

(I) 

25 The chemical name of the compound of fonnula (I) is 4-amino-5-chloro-2,3-dihydro-H­

[1-(3-methoxypropyl)-4-piperidinyl]-7-benmfurancarboxamide. 

. . 
The phannaceutically accep~ble acid addition salts as mentioned hereinabove are meant 

to comprise the therapeutically active non-toxic acid addition salt fonns. which the 

30 compounds of fonnula (I) are able to fonn. The latter can conveniently be obtained by 

treating the base form with such appropriate acid Appropriate acids comprise, for 

example, inorganic acids su~h as hydrohalic acids, e.g. hydrochloric or hydrobromic 

acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for example, 

acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic (i.e. butane-
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dioic acid), maleic. fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic, 
benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, p-aminosalicyli~ pamoic and the 
like acids. The tenn addition salt as used hereinabove also comprises the solvates which 
the compounds of formula (I) as well as the salts thereof are able to fonn .. Such solvates 

5 are, for example, hydrates, alcoholates and the like. Conversely the salt fonn can be 

converted by treatment with alkali into the free base fonn. Hereinafter the term 

"c0mpounds of fonnula (I)" means the compound off0rmula (I) as well as the 
phannaceutically acceptable'acid addition salts thereof, unless otherwise mentioned. 

10 Interesting compounds of fonnula (I) are the acid addition salts_ which are fonned by 
treating the base fonn of the compound of fonnula (I) with hydrohalic acids or 
butanedioic acid. 

Preferred compounds of fonnula (I) are 4-amino-5-chloro-2,3-dihydro-li-[1-(3-
15 methoxypropyl)-4-piperidinyl]-7-benmfurancarboxamide monohydrochloride and 

4-amino-5-chloro-2,3-dihydro-H-[1-(3-methoxypropyl)-4-piperidinyl]-7-benzofuran­
carboxamide butanedioate (1: 1). 

The compounds of formula (I) may be prepared according to procedures which are 
20 disclosed in EP-0,389,037-A and EP-0,445,862-A. A number of preparation 

alternatives are shown hereinunder. 

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

25 in the an such as, for example, extraction, distillation, aystallization, aituration and 
chromatography. 

Tho compounds of f0rmula (I) can be prePare<i by H-alkylating an intennediate of 
formula (II) with an alkylating reagent of fonnula (Ill), wherein Wis an appropriate 

30 leaving group such as a halo, e.g. chloro; or a sulfonyloxy leaving group, e.g. 
methanesulfonyloxy (mesylate) or a p-toluenesulfonyloxy (tosylate) in a :reaction inert 
solvent such as a dipolar aprotic solvent, e.g. dimethyl fonnamide, iD the presence of an 
appropriate base such as, for instance, ttiethylamine. A suitable catalyst such as 
potaSsium iodide may also be added to enhance the reaction rate. 

35 

' 
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CH3.Q..(CHV,s-W + 
. B-o II . lflJ--NH-c . . NH:! 

Cl 

(I) 

(DJ) (D) 

The compound of fonnula (I) may also be prepared by an N-acylation reaction of a 

carboxylic acid of fonnula (IV) or a reactive intennediate thereof and an amine of formula 

5 (V). Said N-acylation reaction may be perfonned by stirring the two reactants in a 

reaction-inert solvent, such as a chlorinated hydrocarbon, e.g. chlorofonn, or an 

aromatic hydrocarbon, e.g. toluene. 

10 

0-8-11 -
HO-C · NH2 (I) 

Cl 

(V) (JV) 

The above-mentioned intennediates are art-known or the preparation thereof is mentioned 

in EP-0,389,037-A and EP-0,445,862-A. 

The compounds of fonnula (I) possess excellent intestinal motility stimulating propenies. 

15· In particular the present comp<>unds of formula (I) show significant motility enhancing 

effects on the small and large intestine. In other words the present compounds of 

fonnula (I) have enterokinetic properties. These propenies are supported by the 

pharmacological examples described hereinunder. The present compounds of formula 

(1) enhance non-adn:nergic non-cholinergic (NANC) excitation and the propulsion of 

20 faecal pellets through the large bowel. In addition, they accelerate gastric emptying and 

small intestinal conttactile activity and have a facilitating effect on the ch~linergic nerves. 
Said compo~ are also devoid of S-HT2 or S-HT3 receptor antagonistic propenies. 

Mmeover, the present compounds also show in-vivo activity as is evidenced in the 

"Telemetric recording of colonic motility in conscious dogs" test. 

25 

In view of their useful enteroldnetic enhancing propenies the subject compounds may be 

fonnulated into various fonns for administtation purposes. 
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To prepare the pharmaceutical compositions of this invention, an effective amount of the 
particular compound, in base or acid addition salt fonn, as the active ingredient is 
combined in intimate admixture with a phannaceutically acceptable carrier, which carrier 
may take a wide variety of fonns depending on the fonn of prepara~n desired for 

S administration. These phannaceutical compositions are desirably in unitary dosage fonn 
suitable, preferably, for administration orally, rectally or by parenteral injection. For 
example, in preparing the compositions in oral dosage fmm, any of the usual 
phannaceutical media may be employed, such as, for example, water, glycols, oils. 
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, 

10 elixirs and solutions; or solid caniers such as starches, sugars, kaolin, lubricants, 
binders, disintegrating agents and the like in the .c• of powders, pills, capsules and 
tablets. Because of their ease in administration, tablets and capsules repreient the most 
advantageous oral dosage unit fonn, in which case solid phannaceutical carriers are 
obviously employed. For parenteral compositions, the carrier will usually comprise 

15 sterile water, at least in large pan, though other ingredients, for example, to aid 
solubility. may be included. Injectable solutions, f0r 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 

20 for percutaneous administration, the carrier optionally comprises a penetration enhancing 
agent and/or a suitable wetting agent, optionally combined with suitable additives of any 
natme in minor proportions, which additives do not cause a significant deleterious effect 
to the skin. Said additives may facilitate the administration io the skin and/or may be 
helpful for preparing the desirCd compositions~ These compositions may be administered 

25 in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment. 

It iS especially advantageous to fonnulate the afurementioned phannaceutical 
compositions in dosage unit fonn for ease of administration and unifonnity of dosage. 
DOsage unit form as used in the specification and claims herein refers to physically 

30 discrete units suitable as unitary dc>sages, each unit containing a predetermined quantity 
of active ingredient caiculated to produce the desired therapeutic effect in associadon with 
the required phannaceutical canier. Examples ·of such dosage unit fmms are tablets 
(incl~ng scored or coated tablets), capsules, pills. powder packets, wafers, injectable 
solutions or suspensions, teaspoonfuls, tablespoonfuis and the like, and segregated 

35 multiples thereof. 

In view of their capability to stimulate the motility of the intestinal system and in 
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particular their capatjty ~o enhance the motility of the colon, the subject compounds are 
useful to normali:ze cir"to ·improve the intestinal transit in subjects suffering from 

·symptoms related to disturbed motility, e.g. a decreased peristalsis of the small and large 

intestine alone or in combination with delayed gasttic emptying. 

S In view of the utility of the compounds of the present inve.ntion, there is provided a 

method of treating warm-blooded animals, including humans, suffering from motility 

disorders of the intestinal system, such as, for example; constipation, pseudo­

obstruction. intestinal atony;-post-operative intestinal atony, irritable bowel syndrome 

(IBS), and drug-induced delayed transit. In particular there is provided a method of 

10 treating large bowel motility disorders. The subject compounds may also be used to 

facilitate large lowel cleaning or to facilitate intubation and/or endoscopy. Said method 
comprises the systemic administration of an effective (small and large) intestinal 
stimulating amount of a compound of formula (I), to wann-blooded animals, including 

humans.· Hence, the use of a compound of formula (I) as medicine is provided, ·and in 

15 particular the use of a compound of formula (I) for the manufacture of a medicine for 

treating conditions involving a disordered motility or transit of the small and large 

intestlne. 

In general it is contemplated that a therapeutically effective amount would be from about 
20 O.OCH mg/kg to about 10 mg/kg body weight, preferably from about 0.02 mg/kg to 

about 5 mg/kg body weight. A method of treabnent may also include administering the 

active ingredient on a regimen of between two or four intakes per day. 

2S Experimental part 

Examp}e 1 

In trichlor0methane (135 ml) 4-amino-5-chloro-2,3-dihydro-7-benzofurancarboxylic acid 

(0.0S mol) (the preparation of which was described in EP-0,389,037-A) was suspended 

and cooled to ±S °C H.H-diethylethanamine (0.0S mol) was added dropwise at a 
30 temperature below 10 °C. Ethyl chlorofonnate (0.0S mol) was added dzq>wise and the 

reaction mixture was stirred for 40 min. ~bile keeping the temperature below lOOC. The 
resulting mixture was added dropwise over a 20-min period to a solution of 

1-(3-methoxypropyl)-4-piperidinamine (0.05 mol) in ttichloromethane (35 ml). The 

cooling. bath was removed and the reaction mixture was stirred for 150 min. Said 

35 mixture was washed with water (SO ml). The precipitate was filtered off over a glass 

filter and washed with water and CHCl3. The filtrate was separated in it's layers. The 
separated organic layer was washed with water (50 ml)+ a 50% NaOH solution (1 ml), 
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dried. filtered-an,d the solvent was evaporated. The residue was stifred in 2-propanol 
(100 ml). This mixture was acidified with HCI/2-propanol (7.2 ml; 5.29 N). The mixture 
was stirred for 16 hours at room temperature and the resulting precipitate was filtered 
off, washed with 2-propanol (15 ml) and dried (vacuum; 50 °C), yielding 12.6 g (62%) 

5. of 4-amino-5-chloro-2,3-dihydro-H-[1-(3-methoxypropy~)-4-piperidinyl]-7-
benzofurancarboxamide monohydrochloride (comp. 1). 

Example2-

A mixture of 4-amino-5-chloro-2,3-dihydro-N-(4-piperidinyl)-7-benmfuran-
10 carboxamide(O.Olmol); l-chloro-3-methoxypropane (0.012mol), HJi-diethyl­

ethanamine (2.lml) and KI (catalytic amount) in NJi-dimethylfonnamide (75ml) was 
stirred overnight at sooc.· The reaction mixture was cooled. The solvent was evaporated. ( 
The residue was purified by column chromatography over silica gel (eluent: 
CHC3'(CH30H/NH3) 97 /3). The pure fractions were collected and the solvent was 

15 evaporated. The residue was dissolved in 2-propanol and converted into the hydrochloric 
acid salt (1: 1) with HCJ!l-propanol The precipitate was filtered off and dried (vacuum; 
800C), yielding l.40g (35%) of 4-amino-5-chloro-2,3-dihydro-N-[1-(3-methoxypropyl)-
4-piperidinyl]-7-benmfurancarboxamide monohydrochloride (comp. 1). 

20 Example3 

Reaction underN2 flow. 4-Amino-5-chloro-2,3-dihydro-7•benmfurancarboxylic acid 
(0.18 mol) was dissolved in tetrahydrofuran (360 ml) and this solution was stirred and 
cooled to± 3 °C. 1,1'-Carbonylbis-lH-imidazole (0.18 mol) was added in one portion 
and cooling was stppped. The mixture was stirred for 75 minutes (became homo-

25 geneous after 30 minutes). A solution of 1-(3-methoxypropyl}-4-piperidinamine (0.18 
mol) in tetrahydrofuran (90 ml) was added dropwise (exothennic temperature rise from 
23 °C to 27 °C). The reaction mixture was stined for 24 hours. More 1,1 '-Carbonylbis­
llf-imidazole (0.0125 mol) was added and the reaction mixtme was sthred for 75 
minutes. More 1-(3-methoXypropyl)-4-piperidinamine (0.0125 mol) was added (in 10 . 

30 ml THF). The resulting reaction mixture was stirred for 3 hours at room temperature, 
then for 2.5 hours at teflux temperature. Then, the mixture was stined. for 13 hours, 
allowing it to cool to room temperature. The solvent was evaporated. The residue was 
stirred for 8 hours in water (360 ml) and the precipitate was filtered off, washed with 
water, then dried (vacuum; 30 °C), yielding 62.9 g (95'1>) 4-amino-5-chloro-2,3-

35 dihydro-tf-[1-(3-methoxypropyl)-4-piperidinyl]-7-benzofurancarboxamide 
monohydrate; mp. 90.7°C (comp. 2) •. 
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Examp1e4 

Co~i>ound (2) (5 g, 0:6129 mol) was dissolved in wann ethanol (25 ml). A solution of 

(+)-(S)~lactic acid (1.45 g, 0.0135 mol) in ethanol (10 ml) was added. Under 

continuous stirring, crystallization started at 23 °C. The mixture was stirred for 24 

5 hours. The precipitate was filteied off, washed with e~l (2 ml), then dried (vacuum; 
SS 0 C;·72 hours),. yielding 3.7 g (62%) of 4-amino-S-cbloro-2,3-dihydro-H-[1-(3-

\ . 
meth&xypropyl)-4-piperidinyl]-7-benzofurancarboxamide ( + )-(S)-2-hydroxypropanoic 

acid ~alt (1:1); mp.170.4°C (comp. 3). 
Compound (2) (5 g, 0.0129 mol) was dissolved in wann ethanol (35ml)/water (3.5 ml). 

10 Phosp~oric acid (0.929 ml) was added and crystallization almost immediately resulted. 

The mixture was stirred for 24 hours at 23 °C. The precipitate was fi1te1'ed off, washed 

with ethanol (2 ml), then dried (vacuum; SS °C; 72 hours), yielding 5.87 g (97.7%) 4-

amino-5-chloro-2,3-dihydro-:ti-[1-(3-methoxypropyl)-4-piperidinyl]-7-
benzofurancarboxamide phosphoric acid salt (1:1); mp. 259.6°C (comp. 4). 

15 Compound (2) (5 g, 0.0129 mol) was dissolved in wann ethanol (35 ml)/water (3.S ml). 

A 48% hydrobromic acid solution (1.52 ml) was added and crystallization almost 

immediately resulted. The mixtme was stilred for 24 hours at 13 °C. The precipitate 

was filtered off, washed with ethanol (2 ml), then dried (vacuum; 55 °C; 72 hours), 

yielding 5.4 g (93.2%) of 4-amino-5-chloro-2,3-dihydro-?{-[1-(3-methoxypropyl)-4-

20 piperidinyl]-7-benzofurancarboxamide. hydrobromide (1:1); mp. 280.1°C (comp. 5). 

Compound (2) (5 g, 0.0129 mol) was dissolved in wann ethanol (25 ml). A solution of 
succinic acid (1.6 g) in ethanol (10 ml)/water (3.5 ml) was added. Upon scratching, 

crystallization resulted. The mixture was stirred for 24 hours at 23 °C. The precipitate 
was filtered off, washed with ethanol (2 ml), then dried (vacuum; 55 °C; 72 hours), 

25 yielding 5.7 g (91%) of 4-amino-5-chloro-2,3-dihydro-.ti-[1-(3-methoxypropyl)-4-

piperidinyl]-7-benzofurancarboxamide. butanedioate (1:1); mp.197.2°C (comp. 6). 

BpmpleS 

Compound (2) (5 g, 0.0129 mol) was dissolved in ethanol (35 ml). Water (3.5 ml) was 

30 added. Sulfuric acid (0.75 ml) was added dropwise. The mixture was ~for 24 
hours at± 22°C. The precipitate was filtered of{,· washed with ethanol (2 ml), then dried 

(vacuum; 55-60 °C; 72 hours), yielding 6.1 g (101%) of 4-amino-S-chloro-2,3-dihydro­

H-[1-(3-methoxypropyl)-4-piperidinyl]-7-benzo(urancarboxamide . sulfate (1: 1 ); mp. 

267 .5°C (comp. 7). 
35 Compound (2) (5 g, 0.0129 mol) was dissolved in ethanol (35 ml). Water (3.S ml) was 

· added. Methanesulfonic acid (0.88 ml) was added dropwise. The mixture was stirred 
then dried (vacuum; 55-60 °C; 72 hours), yielding 6 g (100%) 4-amino-5-chloro-2,3-
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dihydro-.H-[ 1-(3-methoxypropyl)-4-piperidinyl]-7-benzofurancarboxamide • 
methanesulfonic acid satt (1 :1); mp. 286°C (comp. 8). 
Compound (2) (5 g, 0.0129 mol) was dissolved in methylisobutyl ketone (35 ml), at 60-
65 °C. Acetic acid (0.8 ml} was added dropwise (temperature rise to 75 °C). 

5 Precipitation almost immediately IeSulted. The mixture was allowed to cool to room 
temperature. The mixture was stirred .for 20 ho0rs. The precipitate was filtered off, 
washed with ethanol (2 ml), then dried (vacuum; 5S-60·0C; 72 hours), yielding S.S g 
(99%) of ~amino-5-chloro-2,3-dihydro-,N-[1-(3-methoxypropyl)-4-piperidinyl]-7-
benzofurancarboxamide. acetic acid salt (1:1); mp.156.1°C (comp. 9). 

10 
PhannacoJogical exampJes 
Examp1e6 

Stimulation of non-adrenergic non-cholinergic nerves elicita relaxation followed by a 
contraction. The relaxation is mediated via a transmitter different from noradrenaline, 

15 nitric oxide or ATP. The contraction is mediated via a transmitter different from 
. acetylcholine. 

Dunkin-Hartley guinea pigs of either 'sex (350-600 g, not fasted) were killed by cervical 
dislocation followed by decapitation. The colon ascend.ens was removed and the lumen 

20 was cleansed by repeated washing with De Ialon solution. After carefully dissecting the 
mesentery, the colon ascendens was divided into 4 segments of 3 cm length. Each 
segment was mounted vertically in an organ bath containing 100 ml De Jalon solution. 
The organ bath was kept at 37 ·c and gassed with a mixture of 95 % oxygen and 5 % 
carbondioxide. In order to block the a, ~, and muscarinic receptors, phentolamine (lo-6 

25 M), propanolol (3 x 10-7 M) and atropine (3 x 10-7 M) were added to· the solution. 
Contractions were measured isometrically. The preparation was repeatedly stretched 
until a basal tension of 40 mN was obtained and allowed to stabilize for 45 to 60 
minutes. Histamine (3 x 10-S M) was added to the bath solution in order to obtain a 
maximal contraction. Transmural excitation was applied over the whole length of the 

30 colon strip by means of two platinum electrodes, the anode threaded through the lumen 
of the colon; the cathode in the bathing solution. The preparation was excited with 
rectang1:1lar square wave pulses (9 V, 1 ms/pulse) for 10 seconds every S minutes at 
different frequencies. Electrical stimulation resulted in a relaxation (=ON response} . . 
immediately followed by a contraction(= OFF response). Initially, the preparations 

35 were stimulated three times at 0.4 Hz in order to obtain a submaximal relaxation, 
followed by three stimuli at 1.5 Hz in order to obtain a submaximal contraction. Then the 
test compound was added to the bath fluid and again both stimuli (0.4 Hz and 1.5. Hz) 



W096/16060 PCT/EP9S/04519 

-9-

were :repeated three ~es. 

At a concentration dr 3 x 10-7 M the test compound induced an increase of the OFF 

response of 100% of initial value. 

S Example7 

Dunkin-Hartley guinea pigs of either sex (350 g or more, not fasted) were killed by 

cervical dislocation followed by decapitation. The colon descendens was cut at± 5 cm 

from the rectum, cut and ligated at a length of± 40 cm and freed of adhering tissue. 

10 When there were at least 10 pellets in the colon, the tissue was transferred to a glass 

beaker containing 200 ml of Krebs-Henseleit solution, gassed with a mixture of 95 % 

oxygen and S % carbondioxide and maintained at 37 ·c. The solution contained either 

pUte solvent or the test compound. The expelled pellets were counted and removed from 

the solution every 5 minutes during a maximum period of 60 minutes. 

15 The cumulative number of pellets expelled from the colon at every point was expressed 

as the percentage of the total number of pellets present in the entire colon at the start of 

the experiment Time response curves ~ere made by plotting the cumulative percentage 

of ~llets expelled from the colon versus time. 

At a concentration of 3 x 10-9 M of the present compound 80 % of the initial amount of 

20 pellets was expelled within 10 minutes. 

Example8 

Guinea Pi& Ileum Coaxial Stimulation. 

Dunkin Hanley guinea-pigs of both sexes (body weight± 500 g) were killed by cervical 

25 dislocation followed by decapitation. The ileum was removed and cleansed with wanned 

and oxygenated Krebs-Henseleit solution. Non-tenninal, intact ileum segments, 4.5 cm 

Imig, of the guinea pig were vertically suspended with a preload of 1 g in 100 ml Krebs­

Henseleit solution (37.5°C), gassed with a mixture of 95% 02 and 5% 002. Transmural 

excitation was applied over the whole length of the ileum segment by means of two 

30 platinum electrodes, the anode threaded through the lumen of the ileum, the cathode in 

the bathing solution. The preparation was excited with single rectangular stimili [1 msec; 

0.1 Hz; submaximal response (current leading to 80% of maximal reponse)] from a 

progammable stimulator. Contractions were measured isometrically. During the 

stabilization period of 30 min, the strips were repeatedly stretched to a tension of 2g, in 

35 order to obtain a steady state tension of lg. Before starting the electrical stimulation, a 

cumulative dose response curve of acetylcholine was given. The electrical stimulation 

was started at supramaximal current to determine the maximal amplitude of the twitch 
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responses. When these responses were stable, a submaximal stimulation to obtain 80% 
of the maximal responses· was given until the twitch responses were constant for at least 
15 min, whereafter a single dose of the test compaund was added to the bath fluid. The 
amplitude of the twitch response five minutes after the administration of the test 

5 compound is compared with the amplitude before the administration of the test 
compound. The present compound showed an increase of the amplitude of the twitch 
response of more than 5% at a concenttation of 3.10-9 M. 

t' 
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Claims 

1. A compound of formula 

(I) 

or a pharmaceutically acceptable acid addition salt thereof. 

2. A compound as claimed in claim 1 wherein the compound is 4-amino-5-chloro-2,3-
dihydro-N-[ l-{3-methoxypropyl)-4-piperidinyl]-7-benzofurancarboxamide 

10 monohydrochloride. 

15 

3. A compound as claimed in claim 1 wherein the compound is 4-amino-5-chloro-2,3-
dihydro-N-[1-{3-methoxypropyl)-4-piperidinyl]-7-benzofurancarboxamide 
butanedioate {1:1). 

4. A phannaceutical composition comprising a phannaceutically acceptable carrier and 

a therapeutically effective amount of a compound as claimed in any of claims 1 to 3. 

5. A process of preparing a pharmaceutical composition as claimed in claim 4 wherein 
20 a therapeutically effective amount of a compound as claimed in any of claims 1 to 3 

is intimately mixed with a pharmaceutically accepuiblc camcr. 

6. A compound as claimed in any of claims I to 3 for use as a medicine. 

25 1. The use of a compound as claimed in any of claims 1 to 3 for the manufacture of a 

medicament for tteating gastrointestinal motility disorders. 

30 

8. The use of a compound as claimed in any of claims 1 to 3 for the manufacture of a 

medicament for treating constipation. 

9. The use of a compound as claimed in any of claims 1 to 3 for the manufacture of a 

medicament for treating irritable bowel disease. 

10. The use of a compound as claimed in any of claims 1 to 3 for the manufacture of a 
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medicament for treating intestinal atony. 

11. The use of a compound as claimed in any of claims 1 to 3 for the manufacture of a 
medicament for accelerating (large) bowel transit. 

12. A process of preparing a compound as claimed in claims 1 or 2 wherein 
a) an intermediate of fonnula (Il) is .H-alkylated with an alkylating reagent of 
formula (Ill), wherein W is an appropriate leaving group such as a halo, e.g. 
chloro, or a sulfonyloxy leaving group· in a ieaction inert solvent in the presence of a 
suitable base; 

OB-·. II . 
CH3-0-(CffW-W + HN.J--NH-C NH2 

(1) 

Cl 
(JD) 

(B) 

b) an amine of fonnula (V) is .tl-acylated with a carboxylic acid of fonnula (IV) 

II ·oB-. 
HO-c .· NH2 

(I) 

Cl 
(V) (IV) 

and, if desired, converting a comp0und of fonnula (I) into a therapeutically active 
non-toxic acid addition salt, or conversely, converting an acid addition salt into a 

· · free base form with alkali. 

r 

( 


