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Abstract

A therapeutic agent for lmpalred gastric

accommodation which contains as an active ingredient a

compound represented by the general formula (1):

CH,0 A NH(CHy),NC

N o

O
CH,O R

(wherein R' represents a hydrogen atom, a hydroxyl group
or a halogen atom; A represents a furyl group, a
thienyl group, a thiazolyl group or an oxazolyl group;
R® and R> each represents an alkyl group with 1 to 5
carbon atoms; and n represents an integer of 2 to 4),
Oor an aclid addition salt thereof.

Use of a therapeutic agent of the present
lnvention greatly alleviates symptoms caused by said
disorders, such as early satiety and bloating, because

it 1improves relaxation of gastric fundus and impaired

gastric accommodation

17
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SPECIFICATION

A THERAPEUTIC AGENT FOR IMPAIRED GASTRIC ACCOMMODATION

Technical Field

The present invention relates to a therapeutic

agent for alleviating symptoms caused by impaired

gastric accommodation.

Background of the Invention

Therapeutic agents for motility disorder of
gastrointestinal tract that have been clinically used
include, for example, dopamine antagonists such as
domperidone and metoclopramide; opiate agonist such as
trimebutine maleate; 5HT; antagonist/5HT, agonist such
as cilisapride; and acetylcholine agonist such as
acetylcholine chloride. The present inventors have also
found that a specific aminothiazole derivatives and
benzoylamine derivatives have excellent activity for
improving gastrointestinél tract motility, and thus
previously applied for a patent (W096/36619 and JP-A-
10-212271) .

These traditional therapeutic agents for motility

disorder of gastrointestinal tract have been screened

on the basis of improving potential for stomach

motility, more specifically on the basis of contracting

activity at the gastric antrum by animal

experiments, and clinical efficacy thereof has been

confirmed by improving effect on delayed gastric
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emptying.

However, 1in recent vears, it has been clarified
that feeling of early satiety and bloating after
ingestion of meal can not be improved sufficiently by
enhancing gastric.' emptying. It has been found that
relaxation of gastric fundus, such as 1mprovement of
impaired gastric accommodation is necessary to 1lmprove
these symptoms but not by 1improvement of stomach

motility; that 1is, gastric emptying (Aliment Pharmacol.

Ther. 1998: 12: 76l1l-76060).

As to Cisapride, one of traditional therapeutic

agents for motility disorder of gastrointestinal tract,

- enhancement of relaxation of gastric fundus after meal

in normal healthy subjects has been reported (Aliment

Pharmacol. Ther. 1998: 12: 761-766), but clinical

effect thereof on improving impailred gastric

accommodation has not been reported.

Summary of the Invention

The present 1nventors have extensively studied on
improvement effect of wvarious compounds on 1impaired
gastric accommodation, and found that a compound

described below has an excellent action to relax

gastric fundus, or an action to alleviate impailred
gastric accommodation, and has significant improving
effect on feeling of early satiety and bloating.
Furthermore, the present inventors have found that said

compound has high safety, and thus completed the

present invention.
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Namely, the present invention provides a
therapeutic agent for impaired gastric accommodation,

wherein an active ingredient 1s a compound represented

by the general formula (1):

CH,0 _A

CH;O R!

(wherein R' represents a hydrogen atom, a hydroxyl group
or a halogen atom; A represents a furyl group, a
thienyl group, a thiazolyl group or an oxazolyl group;
R° and R’ each represents an alkyl group with 1 to 5
carbon atoms; and n represents an integer of 2 to 4),
Or an acild addition salt thereof.

Also, the present invention provides use of the
above—-described compound represented by the general
formula (1) or an acid addition salt thereof ¢to
manufacture a therapeutic agent for 1mpaired gastric
accommodation

Furthermore, the present 1invention provides a
treatment method for 1impalred gastric accommodation ,

characterlzed by administration of an effective dosage

of a compound represented by the general formula (1),

Or an acld addition salt thereof.

Detailed Description of the Invention

In the general formula (1), a halogen atom

includes a fluorine atom, a bromine atom, a chlorine



10

15

25

'CA 02481916 2004-10-06

atom and an i1odine atom, of which a chlorine atom 1S
particularly preferable; A anludes preferably a furyl
group and a thiazolyl group, of which a thiazolyl group
is particularly preferable; an alkyl group represented
by R* and R’ includes a methyl group, an ethyl group, a
n-propyl group, an isopropyl group, a n-butyl group and
an 1sobutyl group, of which an isopropyl dgroup 1s
particularly preferable; and carbon number n 1s
preferably 2, in particular.

Among these compounds represented by the general
formula (1), preferred are :2~fN—(4,5~dimethony2—
hydroxybenzoyl)amino])-4-{ (2- ‘
diisopropylaminoethyl)aminocarbonyl]-1,3-thilazole
(compound a), 2-[N-(2-chloro-4,5-dimethoxybenzoyl) -
amino]-4-[ (2-diisopropylaminoethyl)aminocarbonyl]-
1,3-thiazole (compound b), 2-[N-(4,5-dimethoxy-
benzoyl)amino]l-4-[ (2-diisopropylaminoethyl)amino-
carbonyl] -1, 3-thiazole (compound c), 2-[N- (4, 5-
dimethoxy—-2-hydroxybenzoyl)amino]l-4-[ (2-dliisopropyl-
aminoethyl)aminocarbonyl] furan (compound d), or an acid
additlon salt thereof. Of them further preferable ones
are 2-[N-(4,5-dimethoxy-2-hydroxybenzoyl) -

amino]-4-[ (2-diisopropylaminoethyl)aminocarbonyl]-

1,3-thiazole (compound a), 2-[N-{(2-chloro-4,5-
dimethoxybenzoyl)amino]—4—[(2~dii50propylamino—
ethyl)aminocarbonyl]-1,3-thiazole (compound b), or an
acld addition salt thereof, with 2-{N-(4, 5-dimethoxy-2-
hydroxybenzoyl) -

amino}-4-[ (2-dilsopropylaminoethyl)aminocarbonyl]-

4
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1l,3-thiazole (compound a), or an acid addition salt

thereof being more preferred.

These compounds represented by the general
formula (1) (hereafter referred to as a compound (1)),
or an acid addition salt thereof are described in
WO96/36619 and JP-A-10-212271. The acid addition salt
here includes an 1norganic salt such as a hydrochloride,
a hydrosulfate and a nitrate; and an organic acid salt
such as a maleate, an acetate, a tartrate and a citrate,

of which a maleate, a hydrochloride and a hydrate

thereof are particularly preferable.

WO096/36619 and JP-A-10-212271 disclose that a

compound (1) has activity to contract the gastric antrum.

On the contrary, the present inventors have

found, by "“Barostat test in dog”, that a compound (1)
has an excellent alleviating activity on gastric

accommodatiion, that 1is not stomach contraction but

relaxation of gastric fundus. By wvirtue of such
activity, symptoms, including early satiety and
bloating, can be alleviated significantly by

administration of a compound (1) or an acid addition

salt thereof.

High safety of a compound (1) or an acid addition
salt thereof has been confirmed because no abnormality
in ICR mouse after oral administration of 500 mg/kg was

observed. The above described Cisapride is known to

have a serious side effect such as extension of Q-T
interval of stroke, but a compound (1) or an acid

addition salt thereof has been confirmed not to have

D
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such adverse effect.

A compound (1) or an acid addition salt thereotf

can be formulated with a pharmaceutically acceptable

carrier to prepare a composition for oral or parenteral
administration. As for the composition for oral
administration, a compound (1) or an acid addition sailt
thereof can be formulated with appropriate additives,
for example, an excipient such as lactose, mannitol,
cornstarch and crystalline cellulose; a binding agent
such as cellulose derivatives, Arabic gum and gelatin;
a disintegrant such as a calcium salt of carboxymethyl
cellulose; a smoothing agent such as talc and magnesium
stearate, to make tablet, powder, granule or capsule.
These solid preparations can also be formulated as

enteric coated drugs using coating Dbase such as

hydroxypropylmethyl cellulose prhthalate,
hydroxypropylmethyl cellulose acetate succilnate,
cellulose stearate phthalate or a methacrylate
copolymer. As for the composition for parenteral
administration, a solution for 1injection can Dbe

prepared by combination with, for example, water,
ethanol, glycerin or a commonly used detergent.
Suppository can also be prepared using an appropriate
base for suppository.

Dosage of a compound (1) or an acid addition salt
thereof depends on age, body weight, symptom, effect ot
treatment, an dosing method and dosing period, however,
amount of oral administration 1s generally 0.1 to 2000

mg/day, preferably within the range between 50 to 1000
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mg/day, and further in 1 to 3 portions a day.

Examples

The present invention is described below 1n more
5 detail by referring to Examples. However, the scope of

the present invention should not be limited thereto.

Example 1 (Barostat test in dog)
(1) Test method
10 A gastric fistula (KN-365, D-14-C from Natsume
Seisakusyo Co., Ltd.) was installed permanently in the
center of stomach anterior wall of an adult male
mongrel dog, and was used for air-bag insertion.
The fistula-installed dog was abstained from food
15 for not shorter than 18 hours, followed by opening the
gastric fistula and washing inSide stomach by infusion
of saline into stomach, before starting experiment.
This procedure was repeated 2 to 3 times as appropriate.
The air-bag (maximal volume: about 750 mL) fabricated
20 using a commercially available polyethylene bag was
inserted into stomach through gastric fistula and fixed
using a silicone ©plug, followed by connection to
barostat instrument and starting measurement under
nonrestraint condition. Volume change of the air-bag
26 was recorded on both a recorder and a computer. -
After insertion of the alr-bag ihto stomach, the
bag was once infused with air up to 500 mL, followed by
immediate and complete air evacuation, and starting

recording by adjusting initial inner pressure of the

7
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alr-bag to be 6 * 2 mmHg. After stabilization for not

shorter than 15 minutes, 50 mL of a liquid test m‘eal
(12.5 kcal, Besvion" from Fujisawa Pharmaceutical Co.,
Ltd.) dissolved 1in warm water (30 to 40 °C) was
b admlinlistered 1into stomach. Five :minutes after
administration of the test meal, a solvent and test
agents were administrated intravenously. Mean air-bag
volumes (mL) for each 5 minutes before administration

of the test meal, along with before and after

10 administration of the test agents were calculated using

a computer analyzing system to compare differences in

mean alr-bag volumes (L) before and after

administration of the test agents.

(2) Results

15 Administration of the test meal into stomach

caused a relaxation of gastric fundus and thus
increased air-bag volume, which subsequently decreased

wlith time.

In comparison with mean air-bag volume after

20 administration of the test meal, that is, 5 minutes
before administration of the test agents, change in
alr-bag volume after administration of the test agents
were shown in Table 1. Air-bag volume decreased by 39.2
mL within 5 minutes after administration of the solvent.

25 On the other hand, the administration of a compound a,
hydrochloride, enhanced stomach relaxation and
.increased alr-bag volume by 50.8 mL. Sald expansion

effect of a compound a surpassed that of cisapride.
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Table 1
| Volume | Volume change of
Agent { (mg/kg, 1.v.) | Air-bag (mL) N
1 |
Solvent - -39.2+14.6 16
| Compound a, . | %
| hydrochloride ; ] P0.8=16.7 | i |
Cisapride 0.3 3.6X25.0 4
| Mean value = standard error | |

| * P < 0.05 vs solvent group (Dunnett Two-Tailed test)

Example 2 (barostat test 1n dog)

According to the method described in Example 1,
barostat tests were carried out using a compound b,
maleate, a compound c, hydrochloride, and a compound d,
maleate. As shown by the results in Table 2, all of

compounds b, ¢ and d had an excellent activity of

alleviating impaired gastric accommodation

Table 2
| Volume Volume increase of
Agent L _| mg/kg(.v.) | air-bag, AmL
Compound b, 1 99 7
Maleate | | N _ .
Compound c, .
hydrochloride r_l_L ] 08.2 _ .....,Im ]
Compound d,
Maleate - : . | 1,1_.:4 o :

Example 3 (barostat test in human)

(1) Recording method

A patient with functional dyspepsia, based on
Rome II standard, was fasted overnight (for not shorter
than 12 hours). Oral administration of 300 mg of a
compound a, hydrochloride, and placebo has Dbeen
conducted by a responsive doctor of <c¢linical trial.

Thirty minutes later, a polyvinyl adhesive plastic bag



5

10

15

20

29

CA 02481916 2004-10-06

with dual ducts (1100 ml,, maximal diameter: 17 cm, from

Meditronic-Synetics Medical Ltd., Enfield, UK) was

folded up to a small piece and introduced into stomach
through mouth or nose, and the ducts were fixed on chin
by an adhesive tape. The location of the bug in fundus
of stomach was confirmed by radiloscopy.

The polyvinyl tubing was connected to a computer
controlled volume-replacement pressure regulator. This
regulator can simultaneously monitor ©pressure and
volume with sampling rate of 8 times per second, and
also can load volume ramps and pressurizing steps with
various rates. Trial subjects were kept 1n reCumbent
position and predetermined volume of air (300 mL) was
infused for 2 minutes to expand the bug in stomach, and
again the air was evacuated completely. After
stabilization for 10 minutes, the trial subjects were

allowed to keep relaxed by slightly skewing Kknees on a
bed.

(2) Test designing

After 30 minutes of adaptation period, minimum
invasive gastric dilatation pressure (MDP), that 1is,
the minimum pressure to give not less than 30 mL of the
bag 1nner volume, was measured Dby 1ncreasing 1inner
pressure by 1 mmHg per minute. This pressure (MDP)

equllibrates intraabdominal pressure. Then, pressure

was 1ncreased from the MDP stepwisely with isobaric

eXxpansions by each 2 mmHg. At each pressure 1ncrease

step, corresponding 1inner volume o0of stomach was

recorded, and kept for 2 minutes. At the end of each

10
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expansion step, patients were asked to express feeling
of stimulatlion at upper abdomen by scores from 0 to 6
wlith verbal explanation. The expansion procedure was
terminated when 1nner volume of the bag reached to 1000
mL or the patient complalned discomfort or soreness
(score: 5 oi o) .

Further, after 30 minutes of adaptation period,
the pressure level was adjusted to the MDP + 2 mmHg,
and kept for 90 minutes. Thirty minutes later, a mixed
ligquid diet (200 mL, 300 kcal, protelin 13 %,
carbohydrate 39 %, Nutridrink™, Nutricia) was given by

oral 1ngestion, followed by measurement of stomach

tension over further 60 minutes.

(3) Data analysis

Average 1nner volume of the balloon for each 2
minutes expansion period was obtained from the recorded
value. Threshold values of perceptivity and discomfort
were obtalined by analyzing the corresponding perceptual
score to each expansion step. Threshold wvalues of
perceptivity and discomfort are defined as 1initial
pressure at the perceptual score become not less than 1
and 1nitial pressure at the perceptual score become not

less than 5, respectively.

To evaluate stomach tension before and after meal,

average volume of the balloon was measured continuously

at every 5 minutes. The maximum relaxation value was

obtained as difference between average volume before
meal and the maximum volume after meal among average

volumes measured at every 5 minutes after meal.

11
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Pailn score
0 = no paln

1

1

slight pailn

2 = light pailn

H 3 = medium pailn
4 = high pain
5 = discomfort
6 = soreness

(4) Results

10 Maximal relaxation value of stomach after meal,

that is, food competence of stomach, is shown in Table

3.

Table 3

Compound a, hydrochloride,
Placebo group administration group

N=15 (300 mg, p.o.)

N=17

Max. relaxation
volume before
treatment (mL)
| Max. relaxation
volume after 296.1 313.4 |
| treatment (mL)
Change in max.

345.1 9295.5

1 — e — _— — |
i

N :

-55.31+106.3

. : i '
relaxation volume (mL) | 7°° ) ___24'3 llz2'3 )
15 AS obvious from Table 3, a compound &,
hydrochloride, significantly lncreased maxilmum

relaxation value of stomach after meal.

Industrial Applicability

20 Use o0of a therapeutic agent of the present

invention improves relaxation of gastric fundus and

impalred gastric accommodation and thus clearly

12
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alleviates symptoms caused by said disorders, 1ncluding

early satiety and bloating.

13
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CLAIMS:

1. Use of 2-[N-(4,5-dimethoxy-2-hydroxybenzoyl)amino]-4-{(2-
diisopropylaminoethyl)aminocarbonyl}-1,3-thiazole or an acid addition salt thereof to
manufacture a therapeutic agent for treating impaired gastric accommodation by
achieving relaxation of the gastric fundus, wherein said therapeutic agent is for oral
administration, in a dose of the 2-[N-(4,5-dimethoxy-2-hydroxybenzoyl)amino]-4-[(2-
diisopropylaminoethyl)aminocarbonyl]-1,3-thiazole or an acid addition salt thereof

ranging from 50 to 1,000 mg/day.

2. The use according to claim 1, wherein said therapeutic agent is for oral

administration, in one portion per day.

3. The use according to claim 1, wherein said therapeutic agent is for oral

administration, in two portions per day.

4. The use according to claim 1, wherein said therapeutic agent is for oral

administration, in three portions per day.

5. Use of 2-[N-(4,5-dimethoxy-2-hydroxybenzoyl)amino}-4-[(2-
diisopropylaminoethyl)aminocarbonyl]-1,3-thiazole or an acid addition salt thereof to
manufacture a therapeutic agent for relaxing the gastric fundus, wherein said
therapeutic agent is for oral administration, in a dose of the 2-[N-(4,5-dimethoxy-2-
hydroxybenzoyl)amino]-4-[(2-diisopropylaminoethyl)aminocarbonyl}-1,3-thiazole or
an acid addition salt thereof ranging from 50 to 1,000 mg/day.

6. The use according to claim 5, wherein said therapeutic agent is for oral

administration, in one portion per day.

/. The use according to claim 5, wherein said therapeutic agent is for oral

administration,in two portions per day.

8. The use according to claim 5, wherein said therapeutic agent is for oral

administration, in three portions per day.

9. Use of 2-[N-(4,5-dimethoxy-2-hydroxybenzoyl)aminoj-4-[(2-

diisopropylaminoethyl)aminocarbonyl]-1,3-thiazole or an acid addition salt thereof for

14
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treating impaired gastric accommodation by achieving relaxation of the gastric
fundus, wherein the 2-[N-(4,5-dimethoxy-2-hydroxybenzoyl)amino]-4-{(2-
diisopropylaminoethyl)aminocarbonyi}-1,3-thiazole or an acid addition salt thereof Is

adapted to be administered orally in a dose ranging from 50 to 1,000 mg/day.

10.  The use according to claim 9, wherein the 2-[N-(4,5-dimethoxy-2-
hydroxybenzoyl)amino]-4-[(2-diisopropylaminoethyl)aminocarbonyl}-1,3-thiazole or

an acid addition salt thereof is adapted to be administered in one portion per day.

11.  The use according to claim 9, wherein the 2-[N-(4,5-dimethoxy-2-
hydroxybenzoyl)amino]-4-[(2-diisopropylaminoethyl)aminocarbonyl}-1,3-thiazole or

an acid addition salt thereof is adapted to be administered in two portions per day.

12.  The use according to claim 9, wherein the 2-[N-(4,5-dimethoxy-2-
hydroxybenzoyl)amino]-4-[(2-diisopropylaminoethylyaminocarbonyl]-1,3-thiazole or

an acid addition salt thereof is adapted to be administered in three portions per aay.

13.  Use of 2-[N-(4,5-dimethoxy-2-hydroxybenzoyl)amino}-4-[(2-
diisopropylaminoethyl)aminocarbonyl]-1,3-thiazole or an acid addition salt thereof for
relaxing the gastric fundus wherein the 2-[N-(4,5-dimethoxy-2-
hydroxybenzoyl)amino]-4-[(2-diisopropylaminoethyl)aminocarbonyl}-1,3-thiazole or
an acid addition salt thereof is adapted to be administered orally in a dose ranging
from 50 to 1,000 mg/day.

14.  The use according to claim 13, wherein the 2-[N-(4,5-dimethoxy-2-
hydroxybenzoyl)amino]-4-[(2-diisopropylaminoethyl)aminocarbonyl]-1,3-thiazole or

an acid addition salt thereof is adapted to be administered in one portion per day.

15.  The use according to claim 13, wherein 2-[N-(4,5-dimethoxy-2-
hydroxybenzoyl)amino]-4-[(2-diisopropylaminoethyl)aminocarbonyl]-1,3-thiazole or

an acid addition salt thereof is adapted to be administered in two portions per day.

16.  The use according to claim 13, wherein 2-[N-(4,5-dimethoxy-2-
hydroxybenzoyl)amino]-4-[(2-diisopropylaminoethyl)aminocarbonyl]-1,3-thiazole or

an acid addition salt thereof is adapted to be administered in three portions per day.

15
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17. A formulation comprising 2-[N-(4,5-dimethoxy-2-hydroxybenzoyl)amino]-4-[(2-
diisopropylaminoethyl)aminocarbonyl]-1,3-thiazole or an acid addition salt thereof
with one or more pharmaceutically acceptable carrier, for treating impaired gastric
accommodation by achieving relaxation of the gastric fundus, wherein the
formulation is adapted to be administered orally in a dose of the 2-[N-(4,5-dimethoxy-
2-hydroxybenzoyl)amino]-4-[(2-diisopropylaminoethyllaminocarbonyl]-1,3-thiazole or

an acid addition salt thereof ranging from 50 to 1,000 mg/day.

18.  The formulation according to claim 17 wherein the formulation is adapted to

be administered in one portion per day.

19.  The formulation according to claim 17 wherein the formulation is adapted to

be administered in two portions per day.

20.  The formulation according to claim 17 wherein the formulation is adapted to

be administered in three portions per day.

21. A formulation comprising 2-[N-(4,5-dimethoxy-2-hydroxybenzoyl)amino]-4-[(2-
diisopropylaminoethyl)aminocarbonyl]-1,3-thiazole or an acid addition salt thereof
with one or more pharmaceutically acceptable carrier, for relaxing the gastric fundus
wherein the formulation is adapted to be administered orally in a dose of the 2-[N-
(4,5-dimethoxy-2-hydroxybenzoyl)amino]-4-[(2-
diisopropylaminoethyl)aminocarbonyl]-1,3-thiazole or an addition salt thereof ranging
from 50 to 1,000 mg/day.

22.  The formulation according to claim 21 wherein the formulation is adapted to

be administered in one portion per day.

23.  The formulation according to claim 21 wherein the formulation is adapted to

be administered in two portions per day.

24.  The formulation according to claim 21 wherein the formulation is adapted to

be administered in three portions per day.

16
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