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2-(Butyl -1-sul fonyl am no) - N-[ 1( R) - ( 6- net hoxypyri di n- 3-
yl)-propyl]-benz- anide, the use thereof in the form

of drug and pharmaceutical preparations 5 containi (?0
sAVQ AWHRBHBThe i nvention Thtates to  PCT/EP2004/002247
2-(butyl-1-sul fonylamno)-N-[1 (R) - (6-nmet hoxy-
pﬁé’sghgfgnyl ) propyl ] benzam de of the fornula I, and to
itsp FAmceut i cal ly tolerable salts, their

preparation and use, in particular in nmedicanents. 10

| oIt AOB NG ihird)aN {ﬂﬁﬁ-{hﬂnétl’@&?pyﬁcﬁn 3-yl)- propyl] -benz-
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t Rentaming skid chapbendor ot her side effects occurring.
The conpound according to the invention and its

pharmaceutically tolerable salts are therefore
pditiei iouématidryrelates taBHoubd- Tasuttonylaraino)-&-FHi) H&inaethoxy-
KPS SPBRYAnehPaRRid SHE form 86 1 o 16 R RhaRRboadbaly

arrhythm as, for exanple atri al
f ﬁ@erablmsabm theipreparation |aa|d yse it Bagiculss infmgdipaments.
fibrillation and atrial fl utters are the nost
frequent, l|asting cardiac ;}}ythm as. The occurrence
i ncreases W th advanci ng &ge dHfrequent ly leads to
fatal concom tant sy O for exanpl e,

cerebral infarct. AF&ff mllion

Ameri cans yearly ang 3 e than 80, 000 25
strokes each year ims R hyt hm cs of
classes | and Il customary at present]|reduce the

reoccurrence rate of AF, ﬁuk/ahavonly used
restrictively because oﬁJE%eir potential proarrhythmc
side effects. There is therefore a great nedical need
for the devel opnent of better nedicaments for the
treatnment of atrial arrhythmas (S. Nattel, Am Heart
J. 130, 1995, 30 1094 - 1106; "Newer developnents in

t A&, BNAFETREbf e RIMUR 1 add RS bhhAhhO8utically tolerable salts can
reduce the occurrence of atrial arrhythmias without an action on the heart
chamber or other side effects 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 fibriliation 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 only 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”).



10

15

20

25

30

35

2 1t has been shown that nost. supraventricul ar
arrhythm as are subject to "reentry" excitation
waves. Such reentries occur when the cardiac tissue
possesses a slow conductivity and at the sanme tine
very short refractory periodd. The increase in the
nyocardlal refractory period due to 5 prol ongation of
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rret hod for the prolongati on of the atrial
The “particularly rapidly” activating and very slowly inactivating component
of the delayed rectifier IKy; (= 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 1K
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 {K; and IK,, which also occur in the human ventricle, the 1K 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 1K, 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,
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action potential and thus for the ending or prevention
of atrial arrhythmas. In contrast to | Kr and | K8

whi ch al so occur in the hunan ventricle, the IK i in
35 fact plays an inportant part in the human atrium
but not in the ventricle. For3this reason, in the case
of inhibition of the IKul current in contrast to the
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actio
2-(butyl -1-sul fonyl am no)-N-[1(R) - (6-nmet hoxypyri di n- 3-
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antl a havi ng a parti cul y advantageous
s&egigd V@aﬂi‘?ls@e ¢ifectSarticul ar, the conpound is
suitable for the treatnent of supraventri cul ar

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 fibriilation 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).

The present invention relates to 2-{butyi-1-sulfonylamino)-N-[1(R)-(6-
methoxypyridin-s-y[)propyl]benzamide of the formula |, and to its

pharmaceutically acceptable salts.

Since the compound | contains a basic pyridine radical, it can also be used
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arrhythm as, for exanple atrial fibrillation or atrial

flutters. The conpound can be enpl oyed for the
term nation of existing atrial fibrillation or
flutters 30 for the regaining of the sinus rhythm
(cardi oversion). Mreover, it4reduces the
susceptibility to the formation of new fibrillation
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formula |l 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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enanti oner can be obtained directly by use of

1(R) - (6- met hoxypyri di n-3-yl) 25 propyl am ne of the
formula Ilia. The sul fonyl am nobenzoi c acid of the
formula Il is prepared in a manner known to the person
skilled in the art fromthe €omerci al ly obtainable
subst ances am nobenzoic acid and butyl sul fonyl
cddngies- 5 Schene 1: 0 OH O=S= O N O 1. Coupling

r eagent } 2 Resolution NH+ HZN 1 11 0 O=S=O N 0 111
Cl Base NH+ HZN N H1 |1 5 This application |ikew se
i ncl udes ¢t he conpound 1-(6-net hoxypyridin-3-yl )/

propylanmipe of the~tornula I'1]_.e oned as @n i

i nt di aP¥, .andlits enantﬁo,g;ggg, i NP8 '

(R t hokyiye' yl ) propylami s thm/
Ilia, and_its use f e .pr epassattoon OF NH N O
pharma@e i%al activeN ccﬂ”rpounds for examepgﬁoof

pyri di n- 3-y| ) propyl ] bepzami de.

2- (but yl - fonylanino)-N-[1 (R)-(6- msthoqklo
i |

o)
-~ o /
cl ;
. Base =
@(Lk + HNT Y - — ki |
N ’ | ~ NH Ny o7
il Iiia i '

This application likewise includes the compound 1-(6-methoxypyridin-3-yl)-
propylamine of the formula il employed as an intermediate, and its
enantiomers, in particular 1{R)-(6-methoxypyridin-3-yl)propylamine of the
formula lila, 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)propyilbenzamide.

1-(6-Methoxypyridin-3-yl)propylamine of the formula lli 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 Iil 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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1- (6- Met hoxypyri di n-3-yl ) propyl am ne of the fornul a
Il can be prepared fromcomrercially obtainable
compounds by different chem cal processes, of which
two preparation possibilities are outlined as exanples
in scheme 15 '2. On the one Hand,

5- br ono- 2- net hoxypyridine can firstly be netal ated
u%%mg byl lithium then reacted with propionitrile

and subsequently reduced to the conmpound of the
formula 11l using sodi um borohydride. Alternatively,
3-cyano- 6- net hoxypyri di ne can be reacted wt :
et hyl grgnesium - bromi deq )y & ifithRsn r educed usi ng sodi um

bor ohydr i #e. The cl eavage g ksubike 20 enantilque can
by custoxiz:.{a{bﬁae.t'_ﬁad&,_.sué'iﬂ‘h

be carri

exanpl e, ome@ogr aphy3.pSodiusitioratydiease, ~ P
conventional resolution with the aid of a chiraN acfd
or by enzymatic nethods. Schene 2: Br n-N 1.)

Butyllithium 2.) Propionitrile 0 3.) Sodium i

borohydride HZNj ~N Of I11 N 1.) Ethyl nagnesi um
brom de H2ZN 2.) Sodi um borohydride Il 5 The conpound
of the formula | according to the invention a its
physf! ically tolerable salts can be used

ani mal s, i

phar maceutipgal “@F epar)asddiiis borbfigirige esent i nvent -
also relates to the conpound of the fornula I ald it®
physiologically tolerable salts for 10 use as a
pharmaceutical, its use in the therapy and prop'_h)}lllaxi S
of cardiac arrhythm as, of supraventricular

arrhythmas, of atrial fibrillation and/or atrial

f Mhietcemspeaurd! ot thedfeamiilar| ddeerding tuthd inrenfiomadddisnent s

+ DRl EbRcca b E¥Rs BADERFEH ahiMER! pltefBIFbRS
mammals, and in particular 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 physiclogically 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 satlt 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 skilied 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 info a suitable

administration form or dosage form, which can then be used as a
pharmacedutical in human medicine or veterinary medicine.

1
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whi ch as active constituent contain an efficacious
dose of the conpound of 15 the fornula |I and/or a
-physiologically tolerable salt thereof in addition to
customary, pharmaceutically innocuous vehicles and
exci pients. The pharnmaceuticél preparations normally
contain 0.1 to 90 percent by weight of the conpound
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skilled in the art is famliar on the basis of his/her
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! 3ntagonists, 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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class 1, class Il or class Ill antiarrhythmcs, such
as, for exanple, IK5 or 1K1 channel blockers, for
exanpl e dofetilide, or furthernore hypotensive

subst ances such as ACE inhibifors (for exanple

enal april, captopril, ramprYl), angiotensin

ant agoni sts and K+ channel activators, and al pha 25
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H?% 85‘&1{1 cér‘ﬁ b6hQof %i‘ré:fbrﬁﬁzla pot ﬁ@bhk@uefo? ﬁ&‘ﬁ?‘%bl@?&(ﬁl@ 's&its in
er e 0

b
saﬁmma@ﬁumalbrn!bﬁgc@wsl %Héérgtg U6 RS, inpartindar,sthanel ar
a%t%rlt l@lr alhkdire! g%mldd\ﬁrﬁ% gg fé&mreﬁahﬁﬁfgmﬁgﬁpcmalso
- SaRenafy GoRin.os aheimare GicaT axeBie i S0rh AR s fAnts,
peandsifiéisoasd stabilizebd, angioh peojiciiaat.Sudhoa pesgzarptien
m@ﬁ&’omé’rﬁyébmaﬂ% iR acife éb‘?n.pound 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 individual 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 1 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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solution or alcohols, for exanple ethanol, propanol,
gl ycerol, in addition 15 al so sugar solutions such as
gl ucose or mannitol solutions, or alternatively

m xtures of the various solvents nmentioned. Suitable
pharmaceutical fornul ations f& administration in the
formof aerosols or sprays are, for exanple,

i%dﬁ;ﬁo@g@n Qk&@@w QﬁSrngfkgechbdcﬁjW!éﬁgmfto%@) ﬂh@fk hotByweight.

Oéwee0§a5€sa4rwn‘§§erﬁﬂapﬁla%' iin B e lﬁg or divided

thmhurrﬂ:mlmf dor ekam mwm ghe, oﬂbhqnndiwmlmal doses. Inor

=R B, e PSR B st e for

p revamayle nanahteemmemaeamitspawermratadmmaﬂ@] by injection or
eMufusidi ‘F&Se)%ﬂ% lﬁp LA IR v%no@?@oﬁtuﬁ’uﬂpﬂnkﬁ‘én 2t As8 be

preparati on omari 1y contairns t act1ve
c&fg@@ifﬁngsa concentration of approxinmately 0.1 to
10 |n particul ar of approximtely 0.3 to 3, percent

ht. The, dose of the active conmpound of the
fcﬁ’f‘ﬁﬂr ¢Ntal SeFtiAhe physi ol ogical Iy 30 tol erabl e
salts thereof to be adm nistered depends on the

ot Ekat4iTen G LBl dRu R TR G mafhgB e Sn-

acpropml]be‘ﬁmmdet depends, of course, on the frequency
of administration but also on the nature and severity
of the illness to be treated and on the sex, age,

wed) ghtBuliit1 iswfPoylamino)pesgeiRdiciéness of the 35 human
or animal to be treated and on whether the therapy is

S 158 mSlhor SIS 10 BoBRson o 20
qumeunmoqfoftmarrﬁrwhnnizalclaam it B80 aalsaf vedter. 11.4 g (72.8 mmol)
kg&?@@%@&d@?pféﬁgg \@&% t Wg p%@@%us@ﬁ(d’fﬂe?%&% i%n fixture
boyseliged at ppanh éerzmpegatorelfqr@/ ttaysoft waww@ifw witlh 20
TRpSAle RPN R 1988 3Bl gl scnblisana
ndhe@regpitategpredusipvas filigred: off with suctigy Aftenryinddnasacuo,

dasey of (bRl Js@HbﬁW!aMhé)Bénké:@mwbr@Bbm@ cases
of cardiac arrhythmas, for 5 exanple in an intensive

care unit, parenteral adni ni stration by injection or
i rﬁ)UlS(G}Methoxymmidh‘quI)byomdamhter avenous continuous

i nfusion, can also be advantageous.
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 ml of diethyl ether. After 10 min, 1.4 mi (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 hydrochloric acid and concentrated on
‘a rotary evaporator. The residue was treated with 10 mi of water and



10

15

20

25

30

35

Experi mental section 10 Preparation of 2-(butyl-

-sul fonylam no)-N-[1 (R)-(6-nmethoxypyridin-3-yl)-
propyl j benzam de a) 2-(Butyl-1-sul fonyl am no)benzoic
acid 15 20 g (188 nmol ) of sodi um carbonate were added
to a suspension of 20 g (146%mol) of 2-ami nobenzoic
acid in 250 mM of water. 11.4 g (72.8 mmol) of

b‘é&)’r%éfédfé’r%@ wﬁl'i"dﬂ—ifthﬂeetM@F erﬁle:ﬁd@m ShateaRyd fferfdsturated

reaction m xtur roomtengeratur
f G\I“trQSQﬂiy@ throg\ﬁicaéB@mt\eb gangnirated inyackhan resiaue

Egﬁso@maﬂte@ WA éig Ciféqefittegﬁﬂbr Hg@rﬁ@t; hﬂmhaémltrrétuf(?)me@’ethyl
wAeRTasaaarts. A G0t fagag b Bifiougingsyfpfonyiaine

ZWémthtamedsul fonyl am no) benzoic acid were obt ai ned.

b) 1-(6-Methoxypyridin-3-yl)propylamne 25 Method 1 3

m (23.2 mol ) of 5-brono-2-nmethoxypyridine were added
atTher@@ntiomers y@ratseparatbd hy. preprraiverHBLEYIN & Ghiiatpak ADH

((jl%gﬁ.h%? 5('40@ R#rﬂ)é :é%@ﬂehegt%nélé'fﬁ?ﬁ&llmémaﬁgl 50: 10f with 0.1%

ploégmshy!@mlm% temperripie: 20T6q flop edd 1znlr’mms at -7oc
t hﬂ@rst RS igOst msad(suneemgﬁ mlrmm}a -A)drepfdniige aesteltied at a

WP e RBRINE L5 40 R of (Bt PN PSS -

f @mihe s theAfdidained uh segbartioratide taf @1.®OMid. g of

magnesi um sul fate, the salts were filtered off after
brief stirring and the filtrate was concentrated. The
r &4ethod Avas 35 dissolved in 70 m of nethanol and 1.1

% 1 t@gﬁng{wroz rlnﬁ{m o%‘r ﬁlrm %mmdcsf' SAByIMRIR R ﬁ%rﬁtdeqﬁ

he reacti on m xture

aa?wﬁséuowarp Wese gera df@m\e@ﬁtafa{fé‘dumﬂﬂfr%eﬁn i the geyrge of
and mreNtd ats@mn@ﬁ onOT (mwmm@lp@r atrﬁéthommcbmr@tuee and

wdap Braemel fecoorm gl B 20 DY aBBGER" "

sadatmlagtdrdfuram 1 Afteraz0 onimintedf ihgeneaatido naxtelre vasciowest tod

| R ohAE P e rfafite Ut 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 ml 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-sulfonylamino)-N-{1(R)-(6-methoxypyridin-3-yl)propyl]benz-
amide and 2-(butyl-1-sulfonylamino)-N-[1(S)-(6-methoxypyridin-3-yl}propyl}-
benzamide : :

Method 1

- 4.4 g{32.7 mmol) of 1- hydroxy-1 H-benzotriazole and 6.3 g (32.7 mmol) of

N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride were added
to a solution of 8.0 g (31.1 mmol) of 2-(butyl-1-sulfonylamino)benzoic acid

-in 250 ml 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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concentrating the ethyl acetate extracts, 1.4 g of
racem c 1-(6-nethoxypyridin-3-yl)propylamne 5 were
obt ai ned. The enanti omers vverg separ ated by
preparati ve HPLC on a Chi raI k ADH colum (250 x 4.6
mm) ; eluent: heptane/ethanol/nethanol 50:1:1 with 0.1

%anﬁxﬁeqlrh ebil sitbighydrefiahn a\taﬁ @en3fdedidropivisat #and the

iR e gﬁa(/?\redm%gw prAGHON Mo )2 Eratpg Vit 250 mi

r ff euaitéoand exteactbd W30 mi ob et/ gceflatel The organic phase was

op PR ISR 10 ol o skl e oM oo cBilone

1 B0lution(each timelanddhen diiell aver magnesaim suligienBdhg $if um

b

B BurardRRe] M [P MARGAAARES PR Bctarmice
ofwezg pt@ingd. rmol ) of 6- met hoxyni cotinonitrile and
0.62 g (3.3 rmol) of copper(l) iodide in 125 m of

A e e 0.8 k5Pl B S Braoak Aok
t @ﬂmﬂmi(m@rc A8imiag edtientr bdpthge/@hémlﬁﬂﬁhaﬁolm Oogao 31
ano ropwi se at 5 - 10C an
ie@p&r 39\#:@! ﬁo%fgtn ﬁgﬂ Mhor ghydrl de were then
adrirst] 4.6 goir2-{lmngl-1-atifenylaming)i Mgl R)<Brmgthoxgpyridiosyi)-
t %'F{?@FI 'r’lESm:cFéJQIePé eﬂgefg’%i 8'reldpltion Qi?ﬁ’éegf §@dmfrh %fter a mixed

extra S usin

ad@choe. %Q@Oftf?ﬁﬁutyfrh@%fpgﬁlﬁﬂvn%“dﬁ @d&n@@thﬂ%w%é -yl)-

bemzalideivere tHENosRIRRNL R tagnBattinieof 7.2shidue
was purified by chromatography. 5.5 g of racemc 1-(6-

met hoxypyri di n-3-yl) propyl am ne were obtained. c)
2M@ubgl2 1- sul fonyl am no) - N-[ 1( R) - ( 6- net hoxypyri di n- 3-

I
O B AR S AR IR Ty Srmethonymyit S ihmrogyt
ylb)epzapydie} wabahtained érqmﬂ%‘dg 1246411@106)32‘ 17('%'«% tpethoxy-

e ”rmql f
ﬂ@ % ﬁpﬁl gjg fgllternéer?cﬁﬁ 46"3? E:cgr%b%dl | m zlleo
msenf@ewamncaebe/m a@aézy cwhaggmtm p%eape@ fa-tydreny-1H-
My offazdte At N'—eth ﬁNf (&ﬂﬁh?ﬁ%{mﬁuh@ﬁ Py cabiodiimide

2 elra ran he reaction nixture was
?HYF‘F%}T?QF@G sﬂy o fhetho

d) 2-(Buty!-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-suifonylamino)-N-[1(R)-
(6-methoxypyridin-3-yl)propyllbenzamide were obtained as colorless
needle-shaped crystals; melting point 97°C. The absolute configuration
was confirmed from suitable monocrystals by x-ray structural analysis.

Pharmacological investigations
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A solution of 5.4 g (32.7 mmol) of racemc

-1-(6-nmet hoxypyridin-3-yl)propyl 11 amine in 20 nml of

t et rahydrof uran was then added dropwi se and the
m xture was stirred overnight. The reaction m xture
was treated with 250 i of Weter and extracted with
300 M of ethyl acetate. The organi c phase vvas
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Mﬁﬁtgﬁ@h? 1t Icggeﬂtrﬁﬁér'i‘é’ | et %Pwe) %s@%ﬁ’ééﬂv@% calculated

ana t o met
2ﬁ(smﬁryentfg§ummbﬁwamt%¥< vilkg ¢yl cyrrest w&@wﬁﬁ @bteiged
ylv)lmrpﬁu |s]1Jb§tﬁﬁce WalsC@jc?ecgtdlitE\etlthlonG Thetdﬁata were then .
su no) - - ( 6-,met hox ri din- 3-
yiodrabia Shpa Rk AT eBition et it aPRyTI T blptiony
orcomet hivatichsn€efaditlss o spedtive s@bBstanogs.of | sopr opanol
in the presence of heat, then 8 ml of warm water were

added and the reaction mixture was allowed to cool
sllo iy rearari ietfollawingrICsf values wege determiined fardbeon at

0 | - 1- sul f onyl N-[1(R
(gpm&r@is%te’dl%’lﬁw sul fonyl ani no) - N-[ 1(R) -

hoxypyri di n-3 yI)propy[]benzan1de wer e obt ai ned
as col orl ess

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

2-(Butyl-1-sulfonylamino)-N-[ 1(R)-(6-methoxypyridin-3-yl)propyl]benzamide
of the formula 1:

IC50 = 10 pM
2-(Butyl-1-sulfonylamino)-N-[1(S)-(6-methoxypyridin-3-yl)propyl]benzamide:
[C50 = 2.4 uM

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

.The two enantiomers 2-(butyi-1-sulfonylamino)-N-[1(R)-(6-methoxypyridin-
3-yl)propyllbenzamide of the formula | and 2-(butyl-1-suifonylamino)-N-
[1(8)-(6-methoxypyridin-3-yl)propyl]benzamide were investigated and

- compared for prolongation of the refractory period and antiarrhythmic
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needl e- shaped crystals; nelting point 97C. The
absol ute configuration 35 was confirnmed fromsuitable
nonocrystals by x-ray structural analysis.

Phar macol ogi cal investigations 12 Kvl.5 channels from
humans were expressed in xEndﬁhs oocytes. For this,
oocytes were first isolated from Xenopus | aevis and

Slee{c’rﬁgﬂt)(NaH |1ﬁt%1 gﬁiulrr% Bg\lg%eg ?ﬁ?gﬂ%eﬁg Big® IrPHé édt%@ % 'tﬁig diten
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enperature re e for, data
ada@ﬁh@www"aﬁwlmsapvm@za@%@lf e Orrﬁ% | apd2- @’ ¥
| s &g Rino-08| 16(8 %irﬁethb‘;‘ﬁfberS abyllﬂe‘hzamtde on the

AfelrRaiTLpefit oF (el aipue St by BB 0 ane | on

verestresized pity afieda holushadmirdstrationbalthmegkgiis simowis in table 1.

difg{effeﬁ%ggo%%ggé j: q%n%‘rg -Iigfédeihl;t%gééqtg;f etﬁ@‘f)ﬁtsgl yalues 10
ofminbteskaftersnjestien. d‘ifleau vabkies fah mﬂ]raﬁmt@mmrmb argishown
”(?ro?H %%@Wﬁfés%%oaéé@‘énﬁ%%d?ﬁaurﬂoFHSmQﬁe rddfitst&rdp N&i ﬁ: table

hen . extrapol ated usin tion in ord

el diissRan g Al Bﬂﬁﬁwﬂeb%‘&ﬁﬁ 2 FATRYY|QESBter sHolopgation
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propyl ] benzam de: 25 | C50=2. 4pM
2- (Butyl -1-sul fonyl am no)-N-[1(R)-(6-met hoxypyri di n- 3-

yINablepyl ] benzani de  of the formula I: 1C50 = 10 PM
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% 24% | - 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}propyllbenzamide
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:
Fig. 1: duration of action on the refractory period of the left atrium of




2- (Butyl -1-sul fonyl am no)-N-[1(S) - (6- nmet hoxypyri di n- 3-
yl ) propyl] benzam de: 30 1C50 = 2.4 pMInvestigation
of the refractory period and the left-atria

vul nerability in the pig 35 The two enantioners

2- (butyl -1 - sul fonyl ami no) - N [\ R) - (6- net hoxypyri di n-
3-yl ) propyl ] benzam de of the fornmula I and

2 ( 4= di i ) . .
T D P e S e oppensamcs
i Avasikags arl InfHEIoNQysdhe gOHEe of 09 Bres BirayenpHsaly

r &f 5,361 R of tReHaRel ffacidyipiridayt hmi ¢ 13 activity on

tﬁf atrium.of .the anesthétized pig. In the course of

t K QXIS iEe W MInUESory period of the left atrium was ,

det(ﬂmj/ln‘eduMlammcﬁ)m-![a(lﬁ)hk(ﬁtr’ln_mtmxy?xcridint&kyl)péﬁwygbert\zamid
r I . | e literature (Knobloch e
aﬁ?o%%gg{“ﬂskggﬁ%-ggﬂ%éﬁc erg's Arch. Pharnacol. 366;

482-487). The anti 5 arrhythmc action relates here to
the inhibition of the occurrence of episodes of
arrhythm as which are induced by a prematurely pl aced
extra- stinmulus (S2) in the left atrium (= left-atria
vul nerability). A conmparison of the action of

2- (butyl -1-sul fonylamno)-N-[1 (R)-(6-

nmet hoxypyri di n-3-yl ) propyl ] benzam de of the fornula I
and 2-(butyl 10

1-sul fonyl am no) - N-[ 1(S) - (6- nmet hoxypyridin-3-y 1) p
ropyl] benzamide on the refractory period of the
left atriumand antiarrhythmc activity in the
anesthetized pig after a bolus adm nistration of 3
ng/ kg is shown in table 1. The refractory period
‘values are stated in percent of the basal values 10

m nutes after injection. Mean val ues for the
refractory periods are shown 15 fromthree rates (150,
200 and 250/ mn). Fromthe results conpiled in table
1, it is seen that the R enantioner causes a markedly
greater prolongation of the refractory period than
the S enantioner. .1t was possible to prevent 73.9% of
the arrhythm as i nduced by the R enantioner, while
when using the S enantionmer the occurrence of
arrhythm as was inhibited only by 27% 20 Table 1: S
enant i onmer R enanti oner
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Mean val ueSEMvean val ueSEM % i ncrease in the
refractory period8. 8%3. 4%49%1% % i nhi bition of the
arrhyt hm as27. 3%2. 4%/3. 9941% n=4n=6 By repeat ed
nmeasur enent after substance adm nistration, the
dVeX 2Q/0831%€t i on of a subst@nce on the PETER2GM4/002247
period can be determned in this 25. experinmental
The R enantiomer was infused intravenously
ov@aﬁggfégw%ourse of 100 m nutes in a dose of 1 ny/kg
and the pharnmacol ogical action was determ ned over

t hse 26{%&@1 -BlitgRAarmidyiies$1 (RS eSheiMdx Py idid-3-H)propylbenz-
@mwsrﬂhtwcna)uw podits-Rhysiategisxhiplarable- 1A ) propyl |

benzanm de led to a long-lasting action on the
left-atrial refractory peri odé/whl ch al so 30 conti nued
unchanged for 180 m nutes taft gndi ng the infusion.
The foll ow ng caption fngs _were made in the
draw ng: Fig. 1: dg on the refractory
period of the left §
2- (butyl -1-sul fonyl am \ eghoxypyri di n- 3-
yl ) propyl ] benzam de, 1 ng/ kg as an i nf isi on over the
course of 100 ninutes intrayerously Y axis: % of the
basal refractory periodO%axi‘s: tinme in mnutes 5

2- (Butyl -1-sul fonyl am no) - N-[ 1(R) - (6- met hoxypyri di n- 3-
yl) propyl ] benzanmi de Control w thout active substance
WO 2004/ 083157 Patent clains 15 PCT/ EP2004/ 002247 1.
2-(Butyl-1 -sulfonylam no)-N-[1

B L o R A e L

Harmqplp Qs@laimed in clalm 1.

3. 2-(Butyl-1-sulfonylamino}-N-[1(R)-(6-methoxypyridin-3-yl)propyllbenz-
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)-
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
prophylaxis of cardiac arrhythmias, of supraventricular arrhythmias, of atrial
fibrillation and/or atrial flutters.

5. A pharmaceutical preparation for human or veterinary use comprising an
efficacious amount of 2-(butyi-1-sulfonylamino)-N-[1(R)-(6-methoxypyridin-
3-yh)propyllbenzamide of the formula | and/or its physiologically tolerable
salts as claimed in claim 1 and/or 2, together with pharmaceutically
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-yl}propyllbenzamide 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
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