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-1- Description
2-(Butyl-1-sulfonylamino)-N-[1(R)-(6-methoxypyridin-3-yl)-propyl]-benz-
amide, the use thereof in the form of drug and pharmaceutical
preparations 5 containing said compqund The invention relates to
2 -(butyl-1 -sulfonylamino)-N-[1 (R)-(6-methoxy-
idin-3-yhpropyl]benzamide of the formula I, and to its pharmaceutically
to e?’%l@‘i‘iﬁ their preparation and use, in partlcular in medicaments. 10
OH HN NH N 0 1S 6111 The compound of the formula | and its
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pﬁ@ﬂ%@é@%\&h%ﬁl Q@F@%F@%alts are therefore particularly suitable as a
novel antiarrhythmic active compound, in particular for the treatment and
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example, cerebral infarct. AF affects about 1 million Americans yearly and
leads to more than 80,000 25 strokes eagh year in the USA. The

) mary at present reduce the
re Qctively because of their

The compound of the formula | and its pharmaceutically tolerable salts can
reduce the occurrence of atrial arrhythmias without an action on the heart
chamber or other side etfects occurring. The compound according to the
invention and its pharmaceutically tolerable salts are therefore particularly
suitable as a novel antiarrhythmic active compound, in particular for the
treatment and prophylaxis of atrial arrhythmias, for example atrial fibrillation
(AF) or atrial flutters.

Atrial fibrillation and atrial flutters are the most frequent, lasting cardiac
arrhythmias. The occurrence increases with advancing age and frequently
leads to fatal concomitant symptoms, such as, for example, cerebral infarct.
AF affects about 1 million Americans yearly and leads to more than 80,000
strokes each year in the USA. The antiarrhythmics of classes | and Il
customary at present reduce the reoccurrence rate of AF, but are oniy used
restrictively because of their potential proarrhythmic side effects. There is
therefore a great medical need for the development of better medicaments
for the treatment of atrial arrhythmias (S. Nattel, Am. Heart J. 130, 1995,
1094 - 1106; “Newer developments in the management of atrial
fibrillation”).
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therefore a great medical need for the development of better medicaments
for the treatment of atrial arrhythmias (S. Nattel, Am. Heart J. 130, 1995,
30 1094 - 1106; "Newer developments in the management of atrial
fibrillation"). 2 It has been shown that most supraventricular arrhythmias
are subject to "reentry" excitation waves. Such reentries occur when the

cardiac tissue .possesses a sjow condu t|V|t and same time ve
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d&paideldly in particular being observed 20 (D. M. Roden, Am. J. Cardiol.
72,1993, 44B - 496; "Current status of class Il antiarrhythmic drug
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InAGHLANY SPMRRREPALen shown, however, that these compounds have an
increased proarrhythmic risk at low or normal heart rates, arrhythmias,
which are described as *“torsades de pointes”, in particular being observed
(D. M. Roden, Am. J. Cardiol. 72, 1993, 44B - 49B; “Current status of class
I antiarrhythmic drug therapy”). Beside this high and in some cases fatal
risk at a low rate, a decrease in the activity under the conditions of
tachycardia, in which the action is needed in particular, was found for the
IK, blockers (“negative use dependence”).

The “particularly rapidly” activating and very slowly inactivating component
of the delayed rectifier (K, (= ultra-rapidly activating delayed rectifier),
which corresponds to the Kv1.5 channel, plays a particularly large part for
the repolarization time in the human atrium. An inhibition of the IK,
potassium outward current thus represents, in comparison to the inhibition
of IK; or IK;, a particularly effective method for the prolongation of the atrial
action potential and thus for the ending or prevention of atrial arrhythmias.

In contrast to IK; and K, which also occur in the human ventricle, the K, in
fact plays an important part in the human atrium, but not in the ventricle.
For this reason, in the case of inhibition of the IK,, current in contrast to the
blockade of IK; or IK,, the risk of a proarrhythmic action on the ventricle
should be excluded from the start. (Z. Wang et al, Circ. Res. 73, 1993,



of the delayed rectifier IKur (= ultra-rapidly activating delayed rectifier),
which corresponds to the Kv1.5 channel, plays a particularly large part for
the repolarization time in the human atrium. An inhibition of the IKur 30
potassium outward current thus repegsents, in comparison to the inhibition
of IK, or IK5, a particularly effective method for the prolongation of the
atrial action potential and thus for the ending or prevention of atrial
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the Wmnﬁgggn*b (Strevtaiigneenipdnsiervegakly active. It has furthermore
been found that the compound of the formula | has no effect on the QTc interval

and no negative inotropic or hemodynamic side effects.

The experiments confirm that the compound | can be used as a novel
antiarrhythmic having a particularly advantageous safety profile. In particular, the
compound is suitable for the treatment of supraventricular arrhythmias, for
example atrial fibrillation or atrial flutters. The compound can be employed for the
termination of existing atrial fibrillation or flutters for the regaining of the sinus
rhythm (cardioversion). Moreover, it reduces the susceptibility to the formation of
new fibrillation events (retention of the sinus rhythm, prophylaxis).

in a first aspect, there is provided 2-(butyl-1-suifonytamino)-N-[1(R})-(6-
methoxypyridin-3-yhpropyllbenzamide of the formula |, and its
pharmaceutically acceptable salts.



and no negative inotropic or hemodynamic side effects. The experiments
confirm that the compound | can be used as a novel antiarrhythmic
having a particularly advantageous safety profile. In particular, the
compound is suitable for the treatment of supraventricular arrhythmias, for
example atrial fibrillation or atrial fluiters. The compound can be employed
for the termination of existing atria fbrillation or flutters for the regaining
of the sinus rhythm (cardioversion). Moreover, it reduces the susceptibility
to the formation of new fibrilftationfeﬁents (retention of the sinus rhythm,
prophylaxis). In a first aspect| ther jsBrovided
2-(butyl-1-sulfonylaminoxN-[ T(R)=(6=

methoxypyridin-3-yfprop [
pharmaceutically acte i p
second aspect, there is provided 2-(Butyl-1 -s'ul%nylamino)-N-[l (R)-(6
methoxypyridin-3-yl)prop I]ln%n\z,aﬁﬁdg/and/or its physiologically tolerable
salts as defined above for gse as a medicament. In a third aspect, there
is provided the use of 2-(butyl-1-sulfonylamino)-N-[1(R)-
(6-methoxypyridin-3-yl)-propyl]l’1>enzamide and/or its physiologically
tolerable salts as defined above for the production of a medicament for
the therapy or prophylaxis of cardiac arrhythmias, of supraventricular
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In a third aspect, there is provided the use of 2-(butyi-1-sulfonylamino)}-N-[1(R)-
(6-methoxypyridin-3-yl)-propyljbenzamide and/or its physiologicaily {olerable
salts as defined above for the production of a medicament for the therapy or
prophylaxis of cardiac arrhythmias, of supraventricular arrhythmias, of atrial
fibrillation and/or atrial flutters.

In a fourth aspect, there is provided a pharmaceutical preparation for human or
veterinary use comprising an efficacious amount of 2-(butyl-1-sulfonylamino)-N-
[1 (R)-{B6-methoxypyridin-3-yl)propyllbenzamide of the formula | and/or its
physiologically tolerable salts as defined above, together with pharmaceutically
acceptable vehicles and additives.

In a fifth aspect, there is provided a pharmaceutical preparation for human or
veterinary use comprising an efficacious amount of 2-(butyl-1-sulfonylamino)-N-
[1(R)-(6-methoxypyridin-3-yl)propylibenzamide of the formula | and/or its
physiologically tolerable salts as defined above, together with pharmaceutically
accepiable vehicles and additives and, if appropriate, additionally one or more
other pharmacological active compounds.

In a sixth aspect, there is provided 1 (R)-(6-Methoxypyridin-3-yhpropylamine.



physiologically tolerable salts as defined above, together with
pharmaceutically acceptable vehicles and additives. In a fifth aspect,
there is provided a pharmaceutical preparation for human or veterinary
use comprising an efficacious amount of 2-(butyl-1-sulfonylamino)-N-
[1(R)-(6-methoxypyridin-3-yl)propyl]benzamide of the formula | and/or its
physiologically tolerable salts as defined above, together with
pharmaceutically acceptable vehicls and additives and, if appropriate,
additionally one or more other pharmacological active compounds. In a
sixth asp ect, there is pravide ridi ro ine.
in A S e o g S T petmo R

vE)qumﬁ%mwmﬂn@% e6 ﬁﬁﬁi@%@j!aﬂ pftériutriatestdfandamino)-

N-[ 11 Rep@-atieth @by hidiy! Stybipfopyliperaamide and/or its physiologically

toleNikRif§-methoxypyridin-3-yl)propyl]lbenzamide and/or its physiologically
tolerable salts. Since the compound | contains a basic pyridine radical, it
can also be used 4 in the form of its pharmaceutically tolerable acid

Sinegithectrsameuniin saotaingie basigayidiramdiiabxbsincaispde used
hydrochloride, phosphate, sulfate, methanesulfonate, acetate, lactate,
maleate, fumarate, malate, gluconate etc. The sulfonamide group present
moreover makes possible 5 the formation of alkali metal or alkaline earth
metal salts, preferably the sodium or potassium salt, or ammonium salts,
for example salts with organic amines or amino acids. The
pharmaceutically tolerable salts can be obtained from the compound of
the formula | by customary processes, for example by combination with
an acid or base in a solvent or dispersant or 10 alternatively from other
salts by anion or cation exchange. The free compound
2-(butyl-I-sulfonylamino)-N-[1(R)-(6-methoxypyridin-3-
yl)propyllbenzamide of the formula I is preferred. 15 The compound of the
formula | can be prepared by different chemical processes, of which two
preparation possibilities are outlined in scheme 1.
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The coupling of the sulfonylaminobenzoic acid of the formula 1l with the
amine of the formula Il can be carried out either directly from the acid in
the presence of a customary coupling reagent, or, for example, from an 20
activated acid derivative such as the acjd chloride. When using racemic
1-(6-methoxypyridin-3-yl)propylamine of the formula 111, the cleavage

into ,the.enan takes n | sta xam by. chiral
ittt W S el e R

eMRPIERTEr ehATBaUBIRMES freengmplesesor hydrochloride, phosphate,
LRM@aneibmomysidiomig) abaeapylamine ofedesmuladiatd haalate.
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N!S'r%gt?’an%pessoroa]\fnmwac’dé WO phbid b Basaib Al 210 2an be
obtauned ?rom the compound of the formula | by customary processes, for
example by combination with an acid or base in a solvent or dispersant or
alternatively from other salts by anion or cation exchange.

The free compound 2-{butyl-1-sulfonylamino)-N-[1(R)-(6-methoxypyridin-3-
yhpropyllbenzamide of the formula | is preferred.

The compound of the formula [ can be prepared by different chemical
processes, of which two preparation possibilities are outlined in scheme 1.
The coupting of the suffonylaminobenzoic acid of the formula I with the
amine of the formula Hll can be carried out either directly from the acid in
the presence of a customary coupling reagent, or, for example, from an
activated acid derivative such as the acid chloride. When using racemic
1-(6-methoxypyridin-3-yl)propylamine of the formula 1, the cleavage into
the enantiomers takes place in the final stage, for example by chiral
chromatography or conventional resolution. Alternatively, the desired
enantiomer can be obtained directly by use of 1{R)-(6-methoxypyridin-3-yl)-
propylamine of the formula lHla. The sulfonylaminobenzoic acid of the
formula Hl is prepared in a manner known to the person skilled in the art
from the commercially obtainable substances aminobenzoic acid and
butylsulfonyl chloride.
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5 This application likewise includes the compound
1-(6-methoxypyridin-3-yi)- propylamine of the formula 11l employed as an
intermediate, and its enantiomers, in particular
1(R)-(6-methoxypyridin-3-yl)propylaming of the formula llia, and its use
for the preparation of pharmaceutical active compounds, for example of
té(llnje ulfonylamino)-N-[1 (R)-(6-metho*y- 10
pyrl In-3-yl)propyllbenzamide. 1-(6-Methoxypyridin-3-yl)propylamine of
the formula 11l can be prepared from commercially obtainable compounds
by differenthemical processes, of which two preparation cgoss[brhtles are
outliped.gs'examples i scheme 15 2. Ondhe.gne hand,
- gl |
then reacteeHwith propionitrile gnd su se iy reduced _to fihie [ -
compomd&#zme formula mg)sodlum o] E)m/drlde Alté‘ﬁﬁatlvely, o
3-cyano- G-Wypyridine can be reacted with ethylmg’g 5fdm bromide
and then reduced using sodium borohydride. The cleavageiqto the 30
enantiomers can be carried ollt by customary methods, such jas, for
example, chromatography on a chiral phase, conventional resotution with
the aid of a chiral acid or by enzymatic methods. 6 Scheme 2: Br 1.)
Butylllthlum @', 2.) Propi Propionitrile H2N N 0 3.) Sodium boroh drlde N

N NE nesmm bnar’mde HN z NO2.) Sodium bo hyd e"NO
I Base
I

N o~

This application likewise includes the compound 1-(6-methoxypyridin-3-yi)-
propylamine of the formula Il employed as an intermediate, and its
enantiomers, in particular 1(R)-(6-methoxypyridin-3-yl)propylamine of the
formula llla, and its use for the preparation of pharmaceutical active
compounds, for example of 2-(butyl-1-sulfonylamino)-N-[1(R)-(6-methoxy-
pyridin-3-yl)propyllbenzamide.

1-(6-Methoxypyridin-3-yl)propylamine of the formula i can be prepared
from commercially obtainable compounds by different chemical processes,
of which two preparation possibilities are outlined as examples in scheme
2. On the one hand, 5-bromo-2-methoxypyridine can firstly be metalated
using butyllithium, then reacted with propionitrile and subsequently reduced
to the compound of the formula Il using sodium borohydride. Alternatively,
3-cyano-6-methoxypyridine can be reacted with ethylmagnesium bromide
and then reduced using sodium borohydride. The cleavage into the
enantiomers can be carried out by customary methods, such as, for
example, chromatography on a chiral phase, conventional resolution with
the aid of a chiral acid or by enzymatic methods.
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5 The compound of the formula | according to the invention and its
physiologically tolerable salts can be used on animals, preferably on
mammals, and in particular on humans, as a medicament on its own or in
the form of pharmaceutical preparationg. The present invention also
relates to the compound of the formula | and its physiologically tolerable
fo %Ozuse as a pharmaceutical, its use in the therapy and
prophyIaX|s of cardiac arrhythmias, of supraventricular arrhythmias, of
atrial fibrillation and/or atrial flutters and its use for the production of
medlcaments therefor. Furthermore, the present invention r

pharm reparations wihjcBiagi#tliver constituent cantain an
efficacious dose [of the compouhdl pfcpmtitgléormula |
physiologic ary

' i 6b+e salt th%re‘oﬁn‘ad‘dmvn‘ro*cust@ ,
pharmaceuticAlly inffocuous veticR 4 RIRHTIHE. The pha

preparations normally contain 0.1 to 90 percent by weight of the
compound of the formula | and/or its physiologically tolerable saltg; The
pharmaceutical preparations can be produced in a manner known to 20
the person skilled in the art. For this, the compound of the formula | and/or
its p%smloglcally tolerable salts, together with one or more s or liquid

phar utical vehicles and/or excipients and, if desired, |n ombination
with other ceutlcal‘ial:ﬁmlom”gmmdsqramdmrou itable
adm|n|strat| or,dosa%E'me—wﬁrch—cathrrbe u%ed asfa 25|
pharmaceutlca in hidman fk8RIHEGIVRRSY medicine. 17 Sy
Pharmaceuticals which contain the compound of the formula | according
to the invention and/or its physiologically tolerable salts can be 1}

administered, for example, orally, parenterally, e.g. intravenously, rectally,
by inhalation or topically, the preferred administration being dependent on

tﬁ&@d&hpahﬁ@%%éﬁo@ﬁmrgql%BQQ?@m@qd%@'iﬁi@é}lmliﬁlﬂﬁﬁcpft%”eb ,
oA S R el R o™
Jearegals, and in pamcu ar on humans, as a medicament on its own or in
the form of pharmaceutical preparations. The present invention also relates
to the compound of the formula | and its physiologically tolerable salts for
use as a pharmaceutical, its use in the therapy and prophylaxis of cardiac
arrhythmias, of supraventricular arrhythmias, of atrial fibrillation and/or atrial
flutters and its use for the production of medicaments therefor.
Furthermore, the present invention relates to pharmaceutical preparations
which as active constituent contain an efficacious dose of the compound of
-the formula | and/or a physiologically tolerable salt thereof in addition to
customary, pharmaceutically innocuous vehicles and excipients. The
pharmaceutical preparations normally contain 0.1 to 90 percent by weight
of the compound of the formula | and/or its physiologically tolerable salts.
The pharmaceutical preparations can be produced in a manner known to
the person skilled in the art. For this, the compound of the formula | and/or
its physiologically tolerable salts, together with one or more solid or liquid
pharmaceutical vehicles and/or excipients and, if desired, in combination
with other pharmaceutical active compounds, are brought into a suitable
administration form or dosage form, which can then be used as a
pharmaceutical in human medicine or veterinary medicine.

|
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pharmaceutical formulation. In addition to solvents, gel-forming agents, 10
suppository bases, tablet excipients and other active compound carriers, it
is possible to use, for example, antioxidants, dispersants, emulsifiers,
antifoams, taste corrigents, preservatives, solubilizers, agents for
achieving a depot effect, buffer substances or colorants 15 To achieve
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blockers, for example dofetilide, or furthermore hypotensive substances
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iredetibterftectabuibso sgbtynoenos @flgramgstomary methods into the
suitable administration forms, such as tablets, coated tablets, hard gelatin
35 aqueous, alcoholic or oily solutions. The inert carriers which

les
oL BENGHA AR RS, HEFABRUIR APets SAERRLINS! the
chrtyonkte qeotagsiube phodphatbwittiobesrgieosmoestaahadtiparticular
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m% adig aggo%s combinations with substances having cardiovascular activity

are possible. Possible combination partners of this type advantageous for
cardiovascular diseases are, for example, other antiarrhythmics, that is
class [, class Il or class |l antiarrhythmics, such as, for example, IK; or 1K,
channel blockers, for example dofetilide, or furthermore hypotensive
substances such as ACE inhibitors (for example enalapril, captopril,
ramipril), angiotensin antagonists and K* channel activators, and alpha-
receptor blockers, but also sympathomimetic compounds and compounds
having adrenergic activity, and Na'/H' exchange inhibitors, calcium channel
antagonists, phosphodiesterase inhibitors and other substances having
positive inotropic activity, such as, for example, digitalis glycosides, or
diuretics,

For an oral administration form, the active compound is mixed with the
additives suitable therefor, such as vehicles, stabilizers or inert diluents,
and brought by means of the customary methods into the suitable
administration forms, such as tablets, coated tablets, hard gelatin capsules,
aqueous, alcoholic or oily solutions. The inert carriers which can be used
are, for example, gum arabic, magnesia, magnesium carbonate, potassium
phosphate, lactose, glucose or starch, in particular corn starch. The
preparation can be carried out here both as dry and moist granules.
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Suitable oily vehicles or solvents are, for example, vegetable or animal
oils, such as sunflower oil or cod-liver oil. Suitable solvents for aqueous
or alcoholic solutions are, for example, water, ethanol or sugar solutions
or mixtures thereof. Further excipients8also for other administration
forms, 5 are, for example, polyethylene glycols and polypropylene glycols.
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AnRroX MAl Arf-10:10,dp arflaL ol anpioximaiel B340 % bseentity,
weig Jht“PAc dose of THe actlve%om ound oiat rﬁw U Por o?rt y

physisregichtles@tinembrivants fﬁ@ﬂi@ﬂ@%e administered depends on
the individual case and is to be adapted to the conditions of the individual

ﬁaﬂﬁ%&ﬁ‘é’r‘ﬁﬁé’eiﬁfe@i‘fB%“ﬁ% AR r?nétn%%%”gw Y RS on

the frequency of administration utaso on the nature and severity o
iRRIOSls Y Sprays are, for example, solutions, suspensions or emuis;ons of

the active compound of the formuta I or its physiologically tolerable salts in
a pharmaceutically innocuous solvent, such as, in particular, ethanol or
water, or a mixture of such solvents. if required, the formulation can also
additionally contain other pharmaceutical excipients such as surfactants,
emulsifiers and stabilizers, and a propellant. Such a preparation
customarily contains the active compound in a concentration of
approximately 0.1 to 10, in particular of approximately 0.3 to 3, percent by
weight.

The dose of the active compound of the formula | or of the physiologically
tolerable salts thereof to be administered depends on the individual case
and is to be adapted to the conditions of the individual case as customary
for an optimum action. Thus, it depends, of course, on the frequency of
administration but also on the nature and severity of the iliness to be
treated and on the sex, age, weight and individua! responsiveness of the
human or animal to be treated and on whether the therapy is to be acute or
chronic or prophylaxis is to be carried out. Customarily, the daily dose of a
compound of the formula | in the case of administration to a patient
weighing approximately 75 kg is 0.01 mg/kg of bodyweight to 100 mg/kg of
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treated and on the sex, age, weight and individual responsiveness of the
35 human or animal to be treated and on whether the therapy is to be
acute or chronic or prophylaxis is to be carried out. Customarily, the daily
dose of a compound of the formula | in&the case of administration to a
patient weighing approximately 75 kg is 0.01 mg/kg of bodyweight to 100

of bhod v%(% ﬁggﬁi.@%@ggﬂ b a%ﬁﬂg%}?gé?lén the forriﬁ{gg%n%i)?ga\% ua?ight'
G008 S a0 BB M OIRGEP B PSSR Ao G AP Riigc
doyesa Inupeicalaion eremetarheat biracute tagesofiddrdihdoses. In
agambuta@?nfqg&;m A ﬁtiBf?é}:ﬂl@@é?@s@%%%@%@ﬁﬁf@hias, for
administration by i ion or infusion, for,.example n intrayenous ..
R e LM e B e e R et o
PiidipiaiofP6LXABUNA-PysafdRRYFRGYNCRITR)YB UM dtheXaby fdin-alsm be
peapydfipeganide a) 2-(Butyl-l-sulfonylamino)benzoic acid 15 20 g (188
mmol) of sodium carbonate were added to a suspension of 20 g (146

mmol) of 2-aminobenzoic acid in 250 ml of water. 11.4 g (72.8 mmol) of
bERATIBANRhRS 3 Were then added dropwise and the reaction mixture
was stirred at room temperature for 2 days. It was acidified with 20

c - ( 1€ ¢ | [ NRe IS_y))-
ﬁ%@@%‘iﬁ%&ﬁ“S?é&%?%@*’!ﬁﬂﬁ%@ﬁ?ﬂ%ﬁf?ﬁ?%ﬁ?zﬁ% ol

vEB ) .%n§ ?outyl-l-suIfonylamino)benzoic acid were obtained. b)
1-(6-Methoxypyridin-3-yl)propylamine 25 Method 1 3 ml (23.2 mmol) of

SayronBraymehaxypyrdiconssaaddediat -70C to a

20 g (188 mmol) of sodium carbonate were added to a suspension of 20 g
(148 mmol) of 2-aminchenzoic acid in 250 ml of water. 11.4 g {72.8 mmol)
of butylsulfonyi chloride were then added dropwise and the reaction mixture
was stirred at room temperature for 2 days. It was acidified with
concentrated hydrochloric acid, stirred at room temperature for 3 hours and
the precipitated product was filtered off with suction. After drying in vacuo,
0.6 g of 2-(butyl-1-sulfonylamino)benzoic acid were obtained.

b) 1-(6-Methoxypyridin-3-yl)propylamine

Method 1

3 ml (23.2 mmol) of 5-bromo-2-methoxypyridine were added at -70°C to a
solution of 10.2 mi of n-butyllithium (2.5 M solution in hexane; 25.5 mmol)
in 50 mi of diethyl ether. After 10 min, 1.4 ml (19.5 mmol) of propionitrile
were added. After 2 hours at -70°C, the reaction mixture was slowly
allowed to come to room temperature. 2.2 g of sodium sulfate decahydrate
were then added and the mixture was allowed to stir for 1 hour. After
subsequent addition of 5 g of magnesium sulfate, the salts were filtered off
after brief stirring and the filtrate was concentrated. The residue was
dissolved in 70 ml of methanol and 1.1 g (28 mmol) of sodium borohydride
were added at 0°C. After stirring overnight, the reaction mixture was
adjusted to pH 2 using concentrated hydrochioric acid and concentrated on
a rotary evaporator. The residue was treated with 10 m! of water and
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solution of 10.2 ml of n-butyllithium (2.5 M solution in hexane; 25.5 mmol)
in 50 ml of diethyl ether. After 10 min, 1.4 ml (19.5 mmol) of propionitrile
30 were added. After 2 hours at -70C, the reaction mixture was slowly
allowed to come to room temperature. )2 g of sodium sulfate
decahydrate were then added and the mixture was allowed to stir for 1

hayf 8] HOSCIYEAIANNUAART 1808y BHa s e

rated
were filtered off after brlef s irring and the filtrate was concentrate(siaé
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acid an%ﬁgnc trated on a rotary evaporator. The residue was treated
wWitR B RS Water and 10 extracted once with diethyl ether. The
agueous phase was then saturated with sodium hydrogencarbonate,

cw&aﬁa@dmvgwa@éﬁm@w vermextiastepvdtihethyt aratpi ADH
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met oxypyridin-3-yljpro wereo ftained. The Bnaritiomers

Wb}%?ﬂ%@éﬁ% P tevarelrrdIpakADH column (250 x
Arargind).4élupot: iEHtherethangiinddnase) BOr by aith felwias efluted at a
dr@&ewﬁm%éem%rat% %9@2" Wt AR LRI R ﬁ?ﬁﬁ M@:gprgéag

-(6- th luted a tent
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obtained at a retention time of 21.0 min. Method 2 15 170 ml (170 mmol)
om;ﬂq}y@sg)lution of ethylmagnesium bromide in tetrahydrofuran were

added ise at 0C.un R in th e of 30 minutes
R o B B St R PR AR R P TorEs (3.5
meiea e F,prp@'ﬁ([f)/%ﬁléé(ﬁ@quQﬂW%ﬁh@ﬁ@w@faﬂfﬁ@r@fmﬁlﬁ AtﬁﬂefiSEODf
nBouteRutbe feactonnuntuieyas aiowamtn) 0EPRREHEKANBdtINoNitrile and

twéa%rg Wo‘”‘ﬁ %rt!)rﬁ%%rfﬁf %81'5@% :?éh ?rg Fnér%ydrous
tetrahydrofuran. After 30 minutes, the reaction mixture was allowed to
come to room temperature and was stirred for a further 3 h. 200 ml of
methanol were then added dropwise at 5 - 10°C and 11.3 g (299 mmol) of
sodium borohydride were then added in portions. After stirring overnight at
room temperature, 300 mi of water were added and the mixture was
extracted 3 times using 250 ml of ethyl acetate each time. The organic
phase was dried over magnesium sulfate, then concentrated and the
residue was purified by chromatography. 5.5 g of racemic 1-(6-
methoxypyridin-3-yl)propylamine were obtained.

c) 2-(Butyl-1-sutfonylamino)-N-[1(R)-{6-methoxypyridin-3-yl)propyilbenz-
amide and 2-(butyl-1-sulfonylamino)-N-{ 1(S)-(6-methoxypyridin-3-yi)propyl}-
benzamide

Method 1

4.4 g (32.7 mmol) of 1-hydroxy-1H-benzotriazole and 6.3 g (32.7 mmol) of
N-ethyl-N'-(3-dimethylaminopropy!jcarbodiimide hydrochloride were added
to a sotution of 8.0 g (31.1 mmol) of 2-(butyl-1-sulfonylamino)benzoic acid
in 250 mi of tetrahydrofuran and the reaction mixture was stirred for 90 min.
A solution of 5.4 g (32.7 mmol) of racemic 1-(6-methoxypyridin-3-yl)propyl-
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methanol were then added dropwise at 5 - 10C and 11.3 g (299 mmol) of
sodium borohydride were then added in portions. After stirring overnight at
room temperature, 300 ml of water were added and the mixture was
extracted 3 times using 250 ml of ethylldcetate each time. The organic 25
phase was dried over magnesium sulfate, then concentrated and the

raaKiHE WASOMITER IoTPXABIRNGGH S ioh SdUsaTaBIRvisEand the

T i e b i A e R Rl
2 QDUEAST 0BRGN B8)- (6l victHosyageidiio S RRsggINC phase was
berzagisle Metmesldith4 9032 6maabaetd SvEimond didemectiniges

7 f 35 . )
ESIoR AR (MR 1k dried over magnesium sutate 90 g of
AR A A R ARy e s

inn2h@ oibtaitettahydrofuran and the reaction mixture was stirred for 90
min. A solution of 5.4 g (32.7 mmol) of racemic
1-(6-methoxypyridin-3-yl)propyl 11 amine in 20 ml of tetrahydrofuran was

thEtPaRIRI I QrBBIRLCIR S aRa TRIBURY Wrabarmibe SlBhSgRt &hd elras\PH
mirturernw@s freadedl nvith 280 entt: dfowee sxibsexttaotdbanith 80O i of

etByh Geriair: THe CrarpicRRAseWIARI£Xtracted 5 times with 100 ml of
i i e SR
-ureniizennaiig wEenelied pY adRiENINpripe] oé Szamite Afiera mixed
Och"@iﬂ@d-, ﬁmagaaaatktwmwwmﬁgm@mtﬁ)gW—pr@a(r@tmgm&@mms-yl)-
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First, 4.0 g of 2-(butyl-1-sulfonylamino)-N-[1(R)-(6-methoxypyridin-3-yl)-
pldpinlidazamide were eluted at a retention time of 5.9 min. After a mixed

fragigny 308 21 (RuidHy R ami g NS RS s TrRI PYURIRF Sy
benzamide was obtained from 0.41 g (2.46 mmol) of 1{R)-(6-methoxy-
pyridin-3-yl)propylamine and 0.64 g (2.47 mmol) of 2-(butyl-1-
sulfonylamino)-benzoic acid by coupling in the presence of 1-hydroxy-1H-
benzotriazole and N-ethyl-N’-(3-dimethylaminopropyl)carbodiimide
hydrochloride analogously to method 1.

d) 2-{Butyl-1-sulfonylamino)-N-{1(R}-(6-methoxypyridin-3-yl)propyl]benz-
amide

2 g of the 2-(butyl-1-sulfonylamino)-N-{1(R)-(6-methoxypyridin-3-yl)propyl}-
benzamide obtained according to method 1 or method 2 were dissolved in
9 ml of isopropanol in the presence of heat, then 8 ml of warm water were
added and the reaction mixture was allowed to cool slowly overnight. After
filtering off with suction at 0°C, 1.5 g of 2-(butyl-1-sulfonylamino)-N-{1({R)-
(6-methoxypyridin-3-yl)propytlbenzamide were obtained as colorless
needie-shaped crystals; melting point 87°C. The absolute configuration
was confirmed from suitable monocrystals by x-ray structural analysis.

Pharmacological investigations
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15 propyllbenzamide were then obtained at a retention time of 7.2 min.
Method 2 0.9 g of
2-(butyl-1-sulfonylamino)-N-[1(R)-(6-methoxypyridin-3-yl)propyl]-
benzamide was obtained from 0.41 g (2246 mmol) of 1 (R)-(6-methoxy- 20
pyridin-3-yl)propylamine and O 64 g (2.47 mmol) of 2- (butyl -l

syfpnylam Hfu‘?)e'??ﬂé?ﬁ we“ e prpse @) ”m%@gv u33

benzotriazole and N-et %ﬁg Imet amlnopropy
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[n this manner, the following ICs; values were determined for the
compounds listed below:

2-(Butyl-1-sulfonylamino)-N-[1-(6-methoxypyridin-3-yl}propyllbenzamide:
IC50 = 2.4 uM

2-(Butyl-1-sulfonylamino)}-N-[1 (F{) (6-methoxypyridin-3-yl)propyilbenzamide
of the formula I: =

IC50 =10 uM
2-(Butyl-1-suffonylamino)-N-[1(S)-{6-methoxypyridin-3-yl)propyllbenzamide:
[C50 = 2.4 uM

Investigation of the refractory period and the left-atrial vulnerability in the
pig

. The two enantiomers 2-{butyl-1-sulfonylamino)-N-{1(R)-(6-methoxypyridin-
3-yl)propyllbenzamide of the formula | and 2-(butyl-1-sulfonylamino)-N-
[1{8}-(6-methoxypyridin-3-yl)propyllbenzamide were investigated and
compare;d for prolongation of the refractory period and antiarrhythmic
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following were employed for data acquisition and analysis: Geneclamp
amplifier (Axon Instruments, Foster City, USA) and MacLab D/A converter
and software (ADInstruments, Castle Hill, Australia). The substances
according to the invention were tested By adding them to the bath solution
15 in different concentrations. The effects of the substances were
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1,1 |s seen that the R enantiomer causes a mafkediy greater prolongation
of the refractory period than the S enantiomer. It was possible to prevent
73.9% of the arrhythmias induced by the R enantiomer, while when using

the S enantiomer the occurrence of arrhythmias was inhibited only by 27%.

Table 1:
S enantiomer R enantiomer
Mean value | SEM | Mean value | SEM
% increase in the refractory period 8.8% 3.4% 19% 4%
% inhibition of the arrhythmias 27.3% 2.4% 73.9% 11%
n=4 n==6

By repeated measurement after substance administration, the duration of
action of a substance on the refractory period can be determined in this
experimental procedure. The R enantiomer was infused intravenously over
the course of 100 minutes in a dose of 1 mg/kg and the pharmacological
action was determined over the course of 280 minutes, As shown in fig. 1,
2-(butyl-1-sulfonylamino}-N-[1{R)-(6-methoxypyridin-3-yl)propyijbenzamide
led to a long-lasting action on the left-atrial refractory period, which also
continued unchanged for 180 minutes after ending the infusion.

The following captions and markings were made in the drawing:
FFig. 1: duration of action on the refractory period of the left atrium of



5 arrhythmic action relates here to the inhibition of the occurrence of
episodes of arrhythmias which are induced by a prematurely placed extra-
stimulus (S2) in the left atrium (= left-atrial vulnerability). A comparison of
the action of 2-(butyl-1-sulfonylamino)-N-[1 (R)-(6-

methoxypyridin -3-yl)propyl]benzamide of the formula | and 2-(butyl 10
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19 isuigsafterinigedion. Mean values for the refractory periods are

shown 15 from.three rate 50/min). Fro e results .
B LR e et o Rengpmice
greEOprakhA ST VEf SHE$EINE&ory period than the S enantiomer. It was
possible to prevent 73.9% of the arrhythmias induced by the R
enantiomer, while when using the S enantiomer the occurrence of
arrhythmias was inhibited only by 27%. 20 Table 1: S enantiomer R
enantiomer Mean value SEM Mean value SEM % increase in the
refractory period 8.8% 3.4% 19% 4% % inhibition of the arrhythmias
27.3% 2.4% 73.9% 11% n=4 n=6 By repeated measurement after
substance administration, the duration of action of a substance on the
refractory period can be determined in this 25 experimental procedure.
The R enantiomer was infused intravenously over the course of 100
minutes in a dose of 1 mg/kg and the pharmacological action was
determined over the course of 280 minutes. As shown in fig. 1,
2-(butyl-1-sulfonylamino)-N-[1(R)-(6-methoxypyridin-3-yl)propyl]benzamid
e led to a long-lasting action on the left-atrial refractory period, which also
30 continued unchanged for 180 minutes after ending the infusion.
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The following captions and markings were made in the drawing: Fig. 1:
duration of action on the refractory period of the left atrium of 14
2-(butyl-1-sulfonylamino)-N-[1(R)-(6-methoxypyridin-3-yl)propyl]benzamid
e, 1 mg/kg as an infusion over the cougge of 100 minutes intravenously Y
axis: % of the basal refractory period X axis: time in minutes 5

2-But l—ll-esluIfonylamino)-N-[l(R)-(6-methoxypyridin-3-yl)propyl]benzamid
e Gontrdl Without active substance 15 Patent claims 1. 2-(Butyl-1
-sulfonylamino)-N-[1 (R)-(6-methoxypyridin-3-yl)propyl]benz- amide of the
fornri@Liand Heuibysiriegieali tplerakie- saitsicx @ ytdhs \Wplopy N At -
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amide as claimed in claim 1. 10 3. 2-(Butyl-1 -sulfonylamino)-N-[1
(R)-(6-methoxypyridin-3-yl)propyl]eenz--amide and/or its physiologically

tolerable salts as claimed in claim[1 and/gs™ for use as a medicament.
N 3
Hoo |l
s
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2. 2-(Butyl-1-sulfonylamino)-N-[1(R)-(6-methoxypyridin-3-yljpropyllbenz-
amide as claimed in claim 1.

3. 2-(Butyl-1-sulfonylamino)-N-{1(R)-(6-methoxypyridin-3-yl)propyl]benz-
amide and/or its physiologically tolerable salts as claimed in claim 1 and/or
2 for use as a medicament.

4. The use of 2-(butyl-1-sulfonylamino)-N-{1(R)-(6-methoxypyridin-3-yi)-
propyllbenzamide and/or its physiologically tolerable salts as claimed in
claim 1 and/or 2 for the production of a medicament for the therapy or
prophylaxis of cardiac arrhythmias, of supraventricular arrhythmias, of atrial
fibrillation and/or atrial fiutters.

5. A pharmacedutical preparation for human or veterinary use comprising an
efficacious amount of 2-(butyl-1-sulfonylamino)-N-[ 1(R)-(6-methoxypyridin-
3-ylypropyllbenzamide of the formula | and/or its physiologically tolerable
salts as claimed in claim 1 and/or 2, together with pharmaceuticaily
acceptable vehicles and additives.

6. A pharmaceutical preparation for human or veterinary use comprising an
efficacious amount of 2-(butyl-1-sulfonylamino)-N-[1(R)-(6-methoxypyridin-
3-yhpropyllbenzamide of the formula | and/or its physiologically tolerable
salts as claimed in claim 1 and/or 2, together with pharmaceutically
acceptable vehicles and additives and, if appropriate, additionally one or



15 4. The use of 2-(butyl-1-sulfonylamino)-N-[1
(R)-(6-methoxypyridin-3-yl)- propyl]benzamide and/or its physiologically
tolerable salts as claimed in claim 1 and/or 2 for the production of a
medicament for the therapy or prophylgxis of cardiac arrhythmias, of
supraventricular arrhythmias, of atrial fibrillation and/or atrial flutters. 20 5.
A pharmaceutical preparation for.human or veterinary use comprising an
e oG B 3 (USRS A e 1
(R)-(6-methoxypyridin- 3-yl)propyl]benzamide of the formula | and/or its
physighgisally taterableidnalts aspeaimneshinelaim 1 and/or 2, together
with pharmaceutically 25 acceptable vehicles and additives. 6. A

pharmaceutical preparation for human or veterinary use comprising an
eflicERHsaRrioURof6-methoxypyridin-3-yl)propylamine as an intermediate

2£(ouhd- breplioatitnmin @HNAR)-€GHOR XY DRI (R)—(6~m|eth<|)xypbylridin-
3 | I ri [ ' tolerable
e e
acceptable vehicles and additives and, if appropriate, additionally one or

16 more other pharmacological active compounds. 7.
1(R)-(6-Methoxypyridin-3-yl)propylamine. 5 8. The use of

- 1(R)-(6-methoxypyridin-3-yl)propylamine as an intermediate for the
preparation of 2-(butyl-1 -sulfonylamino)-N-[1 (R)-(6-methoxypyridin-
3-yl)propyl]lbenzamide and/or its physiologically tolerable salts.



