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. 25 7" the atria and/or ventricles. Hence, the amount of blood that is circulated throughout the
body is severely reduced : obviously a life-threatening situation. The most intense and

evidently most dangerous form of arrhythmia is fibrillaton or flutter, especially
ventricular fibrillation, which is characterized by fibrillary contractions of the heart
muscle due to rapid repetitive excitation of heart fibers. Fibrillation or flutter prevents a
30  coordinated contraction of the heart and has, unless immediate medical assistance can be
assured, almost always lethal consequences.
Arrhythmias may arise because of abnormalities in either the pulse generaton or the

pulse conduction in the heart tdssue. Most of the already available antiarrhythmic agents
have a beneficial effect on the abnormalities in pulse generation. However, for

35  arrhythmias due to abnormalities in pulse conduction, often referred to as reenoy
arrhythmias, there is still a need for adequate medication (The New England Journal of
Medicine, 1991, 324 (12), 781-788). Although drug therapy of cardiac arrhythmias is
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! wherein one of thc variables R! and R2 represents hydroxy, while the other variable is
‘ 20  hydrogen, and the pharmaceutically acceptable acid addition salts thereof.
: . The compounds of formula (I) have basic properties and, consequently, they may be
i converted to their therapeutically active non-toxic acid addition salt forms by treatment
, -+ with appropriate acids such as, for example, inorganic acids, e.g. hydrochloric, hydro-
bromic and the like acids, sulfuric acid, nitric acid, phosphoric acid and the like; or
25  organic acids, such as, for example, acetic, propanoic, hydroxyacetic, 2-hydroxy-
propanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic,
(E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1,2,3-
propanetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methyl-
benzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic
30  and the like acids. Conversely the salt form can be converted by treatment with alkali into
the free base form.

The term acid addition salt as used hereinabove also compi'iscs the solvates which the
compounds of formula (I} are able to form and said solvates are meant to be included
within the scope of the present invention. Examples of such solvates are e.g. the

35  hydrates, alcoholates and the like.
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Normal heart frequency is regulated by an impulse originating from the sinus node.
This sinus node impulse propagates through the heart tissue causing the atria and the
20  ventricles to contract in a coordinated manner.
Reentry arrhythmias occur when the normal sinus node impulse activates the heart
. -+ except for an area of diminished responsiveness; by the time this abnormal area is
activated, the remainder of the heart has recovered, and the impulse reenters the normal
zone from the abnormal area, eliciting a premature contraction. Said areas of diminished

25  responsiveness can occur, for instance, when areas of heart tissue are damaged due to
ischaemia or an infarction.

As mentioned hereinabove reentry arrhythmias can be treated or prevented by
prolonging the refractory period of the cardiac cells. Said refractory period is defined as
the period wherein a cardiac cell is not able to react to an incoming impulse. When an

30  impulse originating from an abnormal zone reenters the normal zone of heart tissue while
the cardiac cells are still in a state wherein an incoming impulse is not propagated, the
errant signal is quenched, thus preventing the occurrence of a reentry arrhythmia.

The compounds of the present invention have unexpectedly been found to prolong the
refractory period of cardiac cells and consequently they are useful as class III antiar-
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used as a medicine to treat people sutfering from arrhythmias, especi )y reentry

25" arrhythmias. Said use as a medicine or method of treatment consists of administering to

subjects suffering from arrhythmias, especially reentry arrhythmias, a therapeutcally
effective amount of a compound of formula (I).
The subject compounds may be formulated into various pharmaceutical forms for
administration purposes. Said pharmaceutical forms or compositions are deemed novel
30 and consequently constitute another aspect of the present invention. Also the preparation
of said compositions constitutes a further aspect of the present invention. As appropriate
compositons there may be cited all compositions usually employed for systemically or
topically administering drugs. To prepare the pharmaceutical compositions of this inven-
tion, an effective amount of the particular compound, optionally in acid-additon salt
35 form, as the active ingredient is combined in intimate admixture with a pharmaceutically
acceptable carrier, which carrier may take a wide variety of forms depending on the form
of preparation desired for administration. These pharmaceutical compositions are
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compositions in dosage unit form for ease of administration and uniformity of dosage.

Dosage unit form as used herein refers to physically discrete units suitable as unitary

dosages, each unit containing a predetermined quantity of active ingredient calculated to

produce the desired therapeutic effect in association with the required pharmaceutical
30 carrier. Examples of such dosage unit forms are tablets (including scored or coated

tablets), capsules, pills, powder packets, wafers, injectable soludons or suspensions
and the like, and segregated multiples thereof.

. Those of skill in the treatment of arrhythmias could easily determine the effective daily
35  amount from the test results presented here. In general it is contemplated that an effective
daily amount would be from 0.01 mg/kg to 20 mg/kg body weight, more preferably
from 0.1 mg/kg to 10 mg/kg body weight. It may be appropriate to administer the
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Example 1
A mixture of 4.04 g of 1-(4-chlorobutoxy)-4-fluorobenzene, 5.58 g of 2-[methyl-(4-
piperidinyl)amino]-5-benzothiazolol, 2.12 g of sodium carbonate and 40 ml of N,N-
dimethylacetamide was stirred for 17 hours at 60°C. After cooling to room temperature,
" the reaction mixture was diluted with 120 ml of water. The mixture was extracted twice
with methylbenzene. The combined extracts were dried, filtered and evaporated. The
residue was purified by column chromatography (silica gel ; CHCl3 / CH30H 96:4).
The eluent of the desired fraction was evaporated and the residue was converted into the
(Z)-2-butenedioate salt in 236 ml of 2-propanol. After cooling to room temperature, the
salt was filetered off (the filtrate was set aside), washed with 2-propanol and dried
overnight in vacuo at 40°C and for 2.5 hours in vacuo at 60°C, yielding a first fraction of
7.8 parts (71.4%) of product. Evaporation of the filtrate yielded an additional fraction of
2.2 parts (20.1%) of product. Total yield : 10 parts (91.5%) of 2-[[1-[4-(4-fluoro-
phenoxy)butyl]-4-piperidinylJmethylamino]-5-benzothiazolol (Z)-2-butenedioate (1:1);
mp. 187.8°C (comp. 1).




¢ 0 those skilled in the art. Furthernore, it is evident that said

I ve daily anmount may be I owered or increased depending on the
gEsponse of the treated subject and/or dependi ng on the eval uati on of
ghe physician prescribing the compounds of the instant i nvention. The

pffective daily amount ranges nentioned_jerei nabove are therefore only

pui del i nes and are not intended to limt the scope or use of the invention
0 any extent 15 The foll owi ng exanples are intended to illustrate
hnd not to Examplegne scope of the present i nventi on.
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In a similar way there was also prepared :
2-[[1-[4—(4»ﬂuorophenoxy)butyl];4-piperidiny1]methylamino]-é-bcnzothiazolol (2)-2-
butenedioate (1:2); mp. 107.8°C (comp. 3).
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Example 3
A mixture of 2-(methyl-4-piperidinylamino)-6-benzothiazolol dihydrobromide (0.056

mol) and sodium carbonate (0.142 mol) in N,N-dimethylacetamide (500 ml) was stirred
for 1 hour at 60 °C. A soluton of 1-(4-chlorobutoxy)-4-fluorobenzene (0.061 mol) in
30  N,N-dimethylacetamide (15 ml) was added and the reaction mixture was stirred
overnight at 60 °C. The cooled reaction mixture was poured out into ice water. This
mixture was extracted with toluene. The separated organic layer was dried (MgSO4),
filtered and the solvent was evaporated. The residue (30 g) was purified by column
chromatography over silica gel (eluent: CH2Clo/CH30H 97/3). The pure fractions were
35  collected and the solvent was evaporated. The residue was converted into the (Z)-2-
butenedioic acid salt (1:1) in 2-propanol. The precipitate was filtered off and dried,
yielding 18 g (58.9%) of 2-[[1-[4-(4-fluorophenoxy)butyl}-4-piperidinylJmethylamino]-
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25 = Test compound is compound 2.
Concentration
0.3 umolft 1.0 pmol/l
AAPD70 43+ 12.1 ms 6.0+ 13.6 ms
AAPDsp 16.4 £ 6.7 ms 19.1 £ 7.8 ms
AAPDgp 19.8 £ 6.2 ms 239+7.1 ms
Example

The test protocol of this example is described in Journal of Cardiovascular
30 Pharmacology, 1992, p. 682.
In a series of anaesthetized dogs in which prior to the actual experiments with the test

compound a myocardial infarction had been induced by occlusion of a major coronary
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Cor onary induced 23 times with thp same pacing protocol. Under these conditions, "torsade dc
pointes”-arrhythmias could not be elicited in the presence of compound 4 at doses of

20  0.32 and 0.48 mg/kg i.v. Only when the dose was increased (20.63 mg/kg 1.v.)
arrhythmias could by induced in just 33% of the dogs. These results show that

compound 4 is much less pro-arrhythmogenic than currently available class-II drugs.

, C. Compositon examples
25 7 “Active ingredient” (A.L) as used throughout these examples relates to a compound of

formula (I), a pharmaceutically acceptable acid additon salt or a stereochemically

isomeric form thereof.

Example 7 : ORAL DROPS
500 Grams of the A.I. was dissolved in 0.5 | of 2-hydroxypropanoic acid and 1.5 | of

30  the polyethylene glycol at 60~80°C. After cooling to 30~40°C there were added 35 1 of
polyethylene glycol and the mixture was stirred well. Then there was added a solution of
1750 grams of sodium saccharin in 2.5 | of purified water and while strring there were
added 2.5 1 of cocoa flavor and polyethylene glycol g.s. to a volume of 50 1, providing
an oral drop solution comprising 10 mg/ml of A.IL. The resulting solution was filled into
35  suitable containers. |
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\er e added BanhplefO : FILM-GEATED MARIEETS)| ycol and the nmixture was stirred
el | . Then { sol ution of 1750 grams of sodium
accharin |ﬁﬁ£§%ﬁ§%ﬁ7ww water and while stirring there were
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esulting solutio
d grams popywnyfpyrrolldone in a%out 200 ml of water. The wet powder mixture was

sieved, dried and sieved again. Then there was added 100 grams microcrystalline
cellulose and 15 grams hydrogenated vegetable oil. The whole was mixed well and
" compressed into tablets, giving 10.000 tablets, each containing 10 mg of the active
25  ingredient.
Coating
To a solution of 10 grams methyl cellulose in 75 ml of denaturated ethanol there was
added a solution of 5 grams of ethyl cellulose in 150 ml of dichloromethane. Then there
were added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanewiol. 10 Grams of
30  polyethylene glycol was molten and dissolved in 75 ml of dichloromethane. The latter

solution was added to the former and then there were added 2.5 grams of magnesium
octadecanoate, 5 grams of polyvinylpyrrolidone and 30 ml of concentrated colour
suspension and the whole was homogenated. The tablet cores were coated with the thus
obtained mixture in a coating apparatus.

35 Example 11 : INJECTABLE SOLUTION
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pharmaceutically acceptable acid addition salt thereof.

3. A compound as claimed in claim 1, wherein the compound is 2-([1-[4-(4-
15 fluorophenoxy)butyl]-4-piperidinylJmethylamino]}-6-benzothiazolol or a
pharmaceutically acceptable acid addition salt thereof.

4. A compound as claimed in claim 1 wherein the compound is 2-[[1-[4-(4-
fluorophenoxy)butyl]-4-piperidinylJmethylamino]-6-benzothiazolo! (Z)-2-
20 butenedioate(1:1).

5. A class [II antarrhythmic composition comprising a pharmaceutically acceptable
-+ carrier and as active ingredient a therapeutically effective amount of a compound as
defined in any of claims 1 to 4.

6. A process of preparing a composition as claimed in claim 4 characterized by
intimately mixing a therapeutically effective amount of a compound as claimed in
claims 1 to 4 with a pharmaceutcally acceptable carier.

30 7. A compound as claimed in any of claims 1 to 4 for.use as a medicine.

8. A compound as claimed in any of claims 1 to 4 for use as a class II
antiarthythmicum.

35 9. A process of preparing a compound as claimed in claim 1, characterized by




. -1 A conpound having the fornul a
2gerr| wherein onée of the variables R err] and Rerr] is
“Rydroxy, whi IH.‘,!! ’MM” dr ogen, and t he pharnaceutically
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conpound as c&HYEdEAVINEGHPN 1 wherein the conpound is 2-[[1-[4- (4-

f I uor ophenoxy) but yl ] - 4- pi pendi nyl ] met hyl am no] - 6- benzot hi azol ol (2)-2- 20
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form with alkali.
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* A.conpound as clained.in any of clains 1 to 4 for use a¥ a class |1
ijntlarrhyt ?1 9. A process of preparing a conpound as clainmed in
dlaim1, charact erlzed by _ -13-
\-al kyl ating an intermediate of formula (I11), wherein one of the variables
Rlerr] and Rerr] is hydroxy, whikg the other is hydrogen; with a
reagent of fornula (II1), wherein Wis a reactive | eaving group

CH3 [err] 5 or, if desired, converting a conmpound of
formula (1) into a therapeutically active non- toxic acid addition

salt, or conversely, converting an acid-addition salt into a free base
formwth al kali.
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ABSTRACT
10
N-[[1-[4-(4-FLUOROPHENOXY)BUTYL]-4-PIPERIDINYL]}-N-METHYL- ..
* AMIN O]-2-BENZOTHIAZOLCLS AS CLASS Il ANTIARRHYTHMIC AGENTS
15

2-[[1-[4-(4-fluorophenoxy)butyl]-4-piperidinyl]methylamino]-benzothiazololes

CH3 1
i | S R
oo DAL o
N R2

20  wherein R1 or R2 is hydroxy, the other variable always being hydrogen, and the
pharmaceutically acceptable acid addition salts thereof. Novel compounds,

pharmaceutical compositions, as well as their use as a class III antiarrhythmicum is
9 - disclosed.




