WD 96/ 13479

PCT/ EP95/ 04 290 96/13479 NI TRO- BENZAM DES USEFUL AS ANTIPCTAERIN4N3 C
AGENTS The invention relates to certain novel conpounds, to
phar maceut i cal ni_n ch ¢ n 0 a process
for the preparation oﬁﬂgﬁﬁ?ﬁ%ﬁﬂﬁ%ﬂ@ﬁ% %ﬁﬁ@“ﬁﬁﬁgﬁge‘@" uch conpounds
as active therapeutic_agents. Anti - arrha;t hm c agents are

cl assified according mmhmmm!}mwmm to pharmaceuticaln t he
fcarf“ acdce" (Vagsihgos t &%kl bblﬁﬂﬁm” Jsﬁérpeo b , eds fGOME Fep: GKol’Eklﬁh

ast sodium cyrren cl.ass re be a a energi c gckers, class
I11 agents bl ckwmpo““dbﬂdaﬁgé“% F BP%"FV ERRPEULG AZERIS e

cal cium current, and Ahﬁaﬁhiﬂmmmsare&lés&ﬁedm&ngm”elemﬁymnwml ors.

A majority of ve I rant
Giruit, st il it B owﬁocaW , 1089 Uak1 hdufs Mt
sur roundi ng suchfaatsodmmt,classllaeem&m Wweh@%%&MﬁmﬂfUWk he

managenent of capsthsifnfévrien Elh@ﬁVa ents block the caldi@BdufentC Lxﬁﬁﬁﬁs'\*a ents are
antiarrhythnjc agents bl ock c gl: ac . pot assium currents, they 15 pr ol ong
the repol ari tlgﬁ"’bF ease refract or| ness. Consequent |y cl ass

1] agent s reprAamjmtyhévemﬁtulsmdlaﬁ'iatmh are relasdd 10 eeentratieircuit.

arrhythm as. ffa@w%-lﬁ [@g ?ﬁ{h o a
concentration depen%fo ppgat |ncrease PR orhe car ac actio gg ent |am{a

durati on, hi ghercirrgisdsa patential mechanjsm ortheramagmmy y trigger
arrhythm as. Such ar rBatalis ckiss I ahd2thyhic dnewtheyhe

mai n adverse, effecy far all, pur.e class ILL conmpo nds LCurren
devel opment . 15 ' prblon ?herep%eﬁ%ﬂ %’ﬂg? sﬁu@msé‘{ @}ﬁc

245 997 di scl oseagennmprescntthemosespeuﬁetchysaﬂ'qahmmamdnhymh are stat ed

to have pure class 11 t has
now been di scover ed tlﬁat ceq’; ai n _nov xﬁﬁc su%tgf?t&%gﬂfé&l%%ﬂ‘ g-gtrl&nadepgndenk
derivatives i nddé@'%ﬁeéé ardigc acHgn pefen %Pn'tm@%d?ﬁﬁaﬁcmmon pot ent i al
duration, mdwy kafhdias CSucH Sedlled ToRddede Ci um

channel s. n I ar e o §| dai\lred to usef ul
antT-arhyt o B féim% %Wss@ finds cypERy in
over pure cl ass development arrhythmc agents in partlcul ar they 30 are
considered to show a 31;1%?&, N%%ef Qertdis
contractile functi on t e | scﬂxgér"\[ea myocay di_u Gggzb%vo%%%?ed to be
particul arly usefminogthylsylphoanilides which agssstated: to havepurg Weantigrrhythmig o c

arrhythm as. properties. Accor di ngl y, the invention relates to a conpound
of formila (Jg: ﬁﬁ{srrlow been ed’L iat certain novel substituted 4-nitrobenzamide
PCT/ EP95/ 04203
derivatives induce a self-hmmng increase of the cardiac action potential duration,
related to a dual blockade of cardiac potassium and calcium channels. Consequently,
they are considered to be useful anti-arrhythmic agents having an improved
- pharmacological profile over pure class III anti-arrhythmic agents, in particular they
30 are considered to show a low proarrhythmic potential and readily restore the
contractile function of the ischaemic myocardium. They are considered to be
particularly useful for the treatment of atrial or ventricular cardiac arrhythmias.
Accordingly, the invention relates to a compound of formula (T):
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or a salt thereof, or a solvate thereof, wherein Ar represents

substi t ut e sgrisgsubsti tuted aryl, wherein the optional SUBQE‘ME& are
selected from al kyl, hydroxy or al koxy or, if attached to adjacent carbon
atons any two substituents toget her with the carbon atons to which
they are atta@nséﬂnﬂMmaasolva&thetbu&sﬂerem erOCycI icring of five to six

atons wher ei " Aki€prelehs sibstiricd 8r B&fiﬂ §ei8in the optio e T
ni trogen; reSenls a o e e et A ar bon

~is optionall y%h’&% droxy gr\alk ?XMPT’Zf%’YFé toaﬂmyemgatbnpstomsany

Rlerr] represmbmhﬁdkngwmlﬁhmﬁém&mﬂst&wmcﬁ@h&%attﬂaﬂednﬁ??orﬂ{atWO

Che oroup 31 Aol esetbbydlliddof KRR B ot Whirla oaS, 6 et 6 i s

-CO- NH noi etym‘a‘ﬁfaen“mmseﬂ:represents Clerr] n- aI kyl ene group wherein

each carbon IA %&emeachcarw ¢ saﬂ,s?ﬁl roups.

15 Egllt aal ] u S’ |tuents for Ar .are 1, or nfla\?%raa%& t?‘ony
espec I

groups, BSty groups, the substituents favourably bei ng

attached at th@reﬁnntkh&drqpn;ﬂkylrﬂkenylorcycl@]lgﬂ;l ve to the point of

B 0 o0 o o 8ro/dt thé Brofip B Ry, Ry and R represshts Bt B ohvaitis EAEEE, 11 o
Clerr] n-al kyﬁ@r@'@r?ﬁlﬁz WNWHtM@MbI y, A represents

-CH err]- Cl'l[errl:presentsa-CO-NH- naﬁerr] is alkyl it is preferably derr]

al kyl such as kyl , err al k

derr] alkyl. Zeptbdehus 5 “‘Fcyi ‘15'%? %@%&'ﬁ%%‘!‘wﬂl& ¥@}E’I’oal Kyl

Pref erably, F{DIBIC][-adkylgbupgen 25 Sui't ably, any one of R2, R3 ‘
R2

and R4 repgyesents %E’B rﬁﬂghtﬁéﬁ%fb?@hﬂ'lngrfaﬁom?bg&gmo ?@%gﬁﬂ of

R3 and R4 repre ent oge
4-nitro. methoxy 3"0“% mwm%vmblkbees@mlvgmm&gn

Suitably, Z mmueewmapamumubmheﬁwedt&{rﬁsblen al kyl ene group. 30

Suitably, Z repre - A particularly
preferred. corrpounzﬁ'g#é?bgf< W"ﬁ-ﬁ%%‘(’é’?ﬁmﬂ .

di met hoxyphenyl ) et mpmqum“m&mﬂ@bnempsal t thereof,
such as 20 hYﬂEfe?{Hl rARgme.\ sol'vate thereof. As
used herein unles st at term ‘al kyl " includes straight or
35 branched chai Mﬁ;@ﬂi’ éﬂkﬂv&ﬂbﬂlﬁaﬂﬂﬂo 6
carbon atons @ﬂlkylorcsalkylall i ncl ude such al kyI groups when formng part of

ot her groups such Ofs gr oups. " As used
herein, the term' lgl y ne R;ncaﬁka'qengog © or branched chai n al kyl ene

groups havi ng f r orRref YlB;lsfhﬂﬂmSP&bl y 2 to 6 carbon atoms.
- 2- 280 96/ 1345 fabl an oneofR . Tepresents nitro
PCT/ E95/ 04203 i 2 anci]ﬁ“el n, t e ?lern?ndcﬂyec oa yﬁ ‘i-ncl udes
Clerr] cycloépm%.)'&ﬁ@“‘m 2'
' Prefembly, Ry represents 4-nitro.

Preferably, R3 and Rg4¢ each represents hydrogen. _
Smtably, y A represents an unsubstituted C2.4 n-alkylene group
30 Surtably, yA represents CHzCHzCHz | '

A particularly preferred compound of forrnula is N-[3-[[2-(3,
drmeﬂnoxyphenyl)ethyl]annno]propyl]-&mn'o benzamrde ora salt thereof, such as a
hydroehlonde salt, or a solvate thereof.

As used herein unless otherewise stated, the term "alkyl" mcludes slrmght or

35  branched chain alkyl groups having from 1 to 12, favourably 1 to 6 carbon atoms and
shall include such alkyl groups when formmg part of other groups such as alkoxy or
arylalkyl groups.

As used herein, the term "alkylene" includes straight or branched chain alkylene
groups having from 2 to 12 favourably 2 to 6 carbon atoms.
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favourably Cferr] carbon groups. As used herein, unless

ot herwi se stvolggdaawhe term "aryl” includes phenyl and POTYRPIR04203
pref erably phenyL 5 "As used herein, unI ess ot herw se st ated,
"hal ogen" includes fluorine, . ¢hlorine or

As used herein, the %W‘%‘Hm ‘ﬂ’?mﬁ'mﬁm&s%wmat i on
fromthe normal favburablynGsfs chirbor grow I ncl uding, without limtation, sinus’

?;Lﬂzzgrd?a par oxysxrrgm#d&%g gi%"ﬁ%%@*k'ﬁm? "@f"llécrfv}dgg heny“ﬁ(f er.

contractions. naphthyl, preferablypheny: rrpounds of forrrula (1) may possess a
chital carbgn atom (AQpseltifEH, fnless other#i@hiafed, CRIGEAM it hebNaGRCehigfikebrene

group and may tgerefore exi st in nore than one stereoi soneric form
The invention e to any of the stereoisoneric forns, I ncl udi ng

enantioners of the conpouﬂdﬁsedheﬁehuﬂnlt&nﬂchrdimhﬁhyﬂﬂhﬁtwlmmhﬂyomauoﬂ

or ool vad - Hoe Jﬁﬁﬂhﬁﬂ?‘ﬂ%ﬁﬁ%@% LORRE: iR il i an‘?i‘%‘?fein

i soner may be ommwwhwbeat, gwr@elgpe@wm ymetric
syntheses. 10 tachycardia anliliReiitiafe RARICIIF edrdthacderse Pt abl e salts of the
conpounds of forrrul I ncl cid additi alts wt

Ehgr mgceut i caLI yh;czc Mﬁéﬁ%@?‘gmm %'ﬁﬂenbd Qf%ﬁﬁ‘:;
ydr obrom ¢ owl pepocspiits a ibranched gikylenegroupiand mayherefore in nxore e
or gani ¢ idrl5s St R T Pl Gfbole§ 1 41 o e sl dieric Y06l
benzoic, ascorbic anesuFn onTe o3 (8 aric,

a-gl ycerophospnselndlng&n@qgnmﬁféh mmmfpunula and & mixtures Bewpfibl v t he
acid additign. saénmg mhﬁésomé Giffeftat stereo:somenc forms Bﬁgwasﬁuwaﬂrbmm

accept abl e sal ts Inc

e rmaceut.i ccept abl e .N- oxl,des,,.and
t he invention H’F(S’ﬂf) §¥ Ventioal me Eﬁogs YR Inme Iaybe,biained by, |

(1) and their mhtmmngl ic, syntheses. especial |y

.ggﬁggggetjgl tcﬁlels)é acogﬁt speC| a &ﬁ%g&cﬁw@har mceuW%We

sol vat es. addition-sglts
forml a (Ihmmlmoummp Shifricaal p uazaﬁeaﬂicmy ergaﬁieful as

iOPt gggghﬁggso; a%Fa?a | on Eﬁhar rr.ceuh@cal I Xsc?%?eplt abl e salts
t hensel ves, andnetbamdphdm m-lmo-ghmmt oeglyceraphpsphocios andighuwosd- b-lphosphonc
A compound o eé%ﬁgﬁbﬁéé*%%’xp%*‘? fhdon el Py RGO E‘é‘i pyereet, my be
-3- WD 96/ 1347 Pharmaceutically acceptable salts includé pharmaceun yacocptableN-
PCT/ EP95/ 04303 oxides, andtheinQéention.extdnds ithése] and Z are as defined in
rel ation o for Ml & )bl |1 GRTRANLE 5 h their s Mo fodsivaes,
- especially pharmaceutically acceptable solvates, such as hydrates, and the invention
extends to these, and especially to the pharmaceutically acceptable solvates.
The salts and/or solvates of the compounds of the formula () which are not
30 pharmaceutically abceptable may be useful as intermediates in the preparation of
 pharmceutically acceptable salts of compounds of formula (T) or the compounds of the.
formula (f) themselves, and as such form an aspect of the present invention.
| A compound of formula (I, or a salt thereof, or a solvate thereof, may be
. prepared by reacting a compound of formula (II):
35

R,

HN— Z— N-A —Ar
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[err] 5

def i nedi Rg@logii@t of ormul a(l)and L[err] representsa mgmmoup

wherein R err],Rerr] and R err] are as

and thereafter, if - required carrying out one or nore of the follow ng

opt i onal

further conpo
of formula (I ¥oradtd @m:a phar maceutically
Conmpounds of fornula (III) are known,
The reaction between the conpounds of fﬁrnulae (rr) and (111) may be

-nt such .as di chl or onet hane,

carried

in the presence of a base, 15 usually 8
triethylamne, at a tenperature which pRDY

steps rl{ll converting a conpound of formula (I) into a

A‘é& und
accept abl e sol vat e thereof.
comerci ally avail abl e conpounds.

and(Z gre as defined)in pelation to fgrmula (). wigs a

out in any suitable inert

e

Go'tb-a_s_e_,_ for exanple

des a sui table rate of
formati on of the required product, generally at a Iovglpo anbi ent

terrperaturé preferabl y anbi ent. _ :
Llerr] is a hgj &e%d@ﬁxﬁ‘d&'xﬂiél%n%%ﬂmula %Pe represeniS a
e IO
of

conmpounds of or noywn conpounds and na
t he method de %M Xr

ﬁozo

A preferred | eavi ng group

conpounds of bpﬁmlalaeﬁstl) may al so be prepared by reducr ng a corrpound

o1\ ohaul @ (Igé\/nerel NeAne R&“ﬁ%ﬁ?‘é‘? mdemeerd»mr?gre‘fétttlon ?(Snth

(1V) 25

conpound

wherei n each Wls&vﬂ@tﬂhm ] y substltut ed by a

group

by

0 fer)rrurarepm;nsaml dhrandior a pharmacentiepilyne group

carried out usi ng he‘t’lﬁﬁ\'f’gw} Corrpounds E‘L}h ) Iae

exanpl e by using aﬂmteatudu;htwdnthemmpomdmofﬂognalge(ﬂ)axﬂt(ﬂm)msybecﬁnedn

al um nium h d ran or
e Iuet hgr or mi%%@é a terrpera e, vﬁeﬁ%es a

di et hyl
sui tabl e
el evat ed

reactlng
-4-

PCT/ EP95/ 04203

kit evswrlly an aeganic hass; for gxam qm%:datpmm}atemmmw

derr] aI kyl

may be

f or

te”pﬁﬁﬁblerr&eoffomaﬁ&ﬂomembﬁd oY gé hmbwtﬂmeﬁt ure of
t he sol vent. pref Wﬁﬁ‘l unds of forrrul a V)' may ‘be. prepared by
a co

WO 96/ 134Ag)refenedleavmggmupL1 1sahalogenatom suchasachlonneatom.

20 . by the method described in Offenlegungsschnft 2345423,

The compounds of formula (II) are known compounds and may be prepared

The compounds of formula (IT) may also be prepared by reducing a compound

of formula (IV):
R,

HN—CO~ Z/—N-A —ar |
| awv).

wherein A, Arand Rl are as defined in relation to the compound of formula (D and Z}

represents Ci3 n-alkylene group wherein each carbon is opuonally subsutuwd bya

'C1-6 alkyl group.

The reducnon of the compounds of formulae (IV) may be carried out using
30 conventional reducmg agents and condmons, for example by usmg a metal hydride

reducmg agent, such as lithium aluminium hydride, in an aprotic solvent, such as

teu'ahydrofuran or diethyl ether or mixtures thereof, at a temperature which prov1des a
suitable rate of formation of the required product, generally at an elevated temperature

and conveniently at the reflux temperature of the solvent.

35 ‘The compounds of formula (IV) may be prepared by reacting a compound of

formula (V):
-4-
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HNA -Ar

(V) wepe13a79h, Ar and Rlerr] are as defined in rel ati @CTEPIS/R203

conmpound of formula (1), with a 5 conmpound of fornmula (VI): [err] 10

wherein Zlerr] is as defined.in relation s the conpound of formula (1V)

and L2 represents a | eavi ng- group. | The ‘reacti on between
- the conpounds of forrmulae (V) and (VI) - iHNeX =@ out in an aprotic

sol vent, such as acetonitrile, at a tenperature which provides a suit

rate of formation of the required product, generally at an el evated

tenperature and 15 conveniently at the reflux tenperature of the solvent;:
preferably the rwhaemonAzsxnda 1rareas defined irprelation té the compownbaf fofmila @), with a

usual ly an org a Pf m trial kyl am ne, for exanpl e
triethylam ne or a ‘conplex suc S potassium fluoride on celite (Takashi
Ando, Junko Yamawaki, Chenistry Letters, 1979, p.45). A

preferred | eaving group L2 is a hal ogen atom such as a chlorlne atom 20
The conpounds of fornula (V) are known, ¢NFeCOZLy avail abl e cqﬂﬁ?unds
The conpounds of forrmula (VI) are knomn corrpounds or they are prepared
usi ng nethods analogous to those used to prepare known, connercially

avai |l abl e Eﬁdgﬁ" Egﬁm baawp a process
for the prepar at | on ole i %%ﬂn%%baﬁ R&ﬁhfor l{%eq?tf gwproc
corrprl ses denet HPPRENA leaviBg HOYRd of ° formul a (VI 1) :

The reacnon between the compounds-of Fortuldd (V) and (V) 1scarned outm

(VII) 30 wherein eas defl ed rela

t he conpounds ofana %}Vﬁﬂﬁ’ ﬁuﬁla}s”mgﬁﬁe‘?é &hﬂm rl??ng
any -NH noiety Qfdommaofﬂwmqmdprodugngmrﬂ@[aanplmdmmpeﬂmm}ld
represents M I'doy ﬂé‘.&g ﬂﬁﬁ{“{pg%m?e

denet hyl atlg[r?eof t d%pagﬂlﬁgg 0 rmul a (@* )} ge a&‘ ect 5%1 u5| ng
any convent i onalOulihibe presence ofbaseisually ar grganic bass isuchas

di sclosed in J. example@iéthylai@i®orak exéﬁch mlfmoaaaeacaaemor

t hose et \r/]\%dSG?I gci Ofm&olpamawaln, m%_ylﬁ 19 i97 1%5)

5-
PCT/ EP95/ 04203 A preferred leaving group L) is a halogen atom, such as a chlorine atom.

20 - The compounds of formula (V) are known, commercially available compounds.
| The compounds of formula (VI) are known compounds or they are prepared
using methods analogous to those used to prepare known, commercially available
compounds.
In a further aspect the invention promdes a process for the preparation ofa
25 compound of formula (I), which process compnses demethylating a compound of
formula (VII): '

R, CH,

| .
“19-— X— 2= N~-A —Ar

& (VI

30 wherein A, Ar, Ry, R3, Rq X and Z are as defined in relation to the compounds of
formula (T); and thereafter, as required, converting any -NH- moiety so formed into a
group NR, wherein R, represents C, alkyl, an alkenyl or a cycloalky! group.

The demethylation of the compounds of formula (VII) may be affected by using
any conventional demethylation process, for example by use of methods disclosed in J.

35  Org. Chem., 1975, 40, 1850, ibid, 1984, 49, 2081 or those methods disclosed in
Synthesis 1991, 318.

-5



The conversion of any -NH noiety into a group NR5 wherein Rerr]
representywoensgre Clerrl alkyl, an alkenyl or a cycloal kyhofppysiaastsy be

carried out usl ng conventi onal al kyl ati on, al kenyl atl on or

cycl oal kyl ati on net hods, by. use of the appropriate al kyl hal i de,

al kenyl hal i de or c%WMMW-%WMMMSWMMMaOf a
5 base such asc,Dghyfsh dikeRiIcR'a 1 Brof o) 1R/ cafvicA Ut liflg SoifVenddnal -
tetrahrydrofurgn, . ... I'na t t he nventlon provi des a.
conpound of f ¢ Jkenylasion or cycl U{QF?“H‘?@PB d%seé?f%'lﬂmnf‘ﬁereof as

an i nt er nedi atatkylhalide, alkenylhalide ommtmﬂ@lhﬂad&mimblg afifigdide)in theprésenceafrac of |

Formit (VPI) Sagen o Bisshi Bcafbonste iy n"ﬁPer?@%ﬁﬁ?ﬁ%ﬁﬁWare 2

defined in relatiodng meatW}nV&neomndpsagomw\nfﬁqmla ®up,
such as a hal @ﬂewwaaoleaam&ma@ inferimeltiae( | X)© 15  [err]

wherein A Ar, are gs_.defi inr tio tof nmy

thereafter, if req W fm“ﬂkﬂ}\ 65‘5@’&@0 Gfd"?’Fétj%’aygngﬁg
optional st epyprepafed byirpacting arwompbindyofformulp GVHI): of for mula (I) into a :
further cqgpound of formula (1); (ii) preparing a salt of the conpound
of formula (1) and/or a pharmggceutically accept abl e sol vate thereof.
The reaction between the co ’ tjgrrml ae (VIII) and (1 X). may be
carried out in any suitable I8 g0 such as di chl oronet hane, in the
presence of a 25 base, usualfy—an organic baseqlﬁs)r exanpl e
triethylamne, at a tenperature which provides a suitable rate of

formati on of the required product, generally at an el evated (
t enper at ure, whefumkz,tkga éﬂndzmqsdcﬁnedrmrdﬁnémefonhulsmandlalsaleamg A

sui tabl e vaI u r %%?m .conpound of formula
(V) mai gbar eg'ggy rg"’ncétlglnd e meungffowuh([%)pound of above defl ned
fornula (191) andaconpound of formula (X):

- H2N- Z- L3 wherein Z is as defifed in relation to formula (1) and L[err]
Is as defined in realtion to flormula (M1). 35 : The reaction
bet ween the conpounds of fornul aeHM )_éﬁd (X) (IX¥y be carried under

conventional acylation conditions for exanple in an inert solvent, such as

- 6- . WO 96/ 13479
PCT/ EP95/ 0420Wherein A, Ar, Ry masdeﬁnedmrelauonmformula (I), and thereafter,xfrequned.-

carrying out one or more of the following opnonal steps:

20 @) converting a compound of formula (I) into a further compound of formula (I);
(ii) preparing a salt of the compound of formula @ and/or a phatmaceuncally
acceptable solvate thereof.

The reaction betweenmecompounds of formulae (Vm)and (IX) may be
carried out in any suitable inert solvent, such as dichloromethane, in the | presence of a

25  base, usually an organic base, for example triethylamine, at a temperature which
provides a suitable rate of formation of the required product, generally at an elevated
temperature, such as the reflux temperature of the solvent.

A suitable value for L; is chlorine. - :
Aoompoundofformula(VIlI)mayb_epreparedbyrcaction between a
30  compound of above defined formula (IIT) and a compound of formula (X):

"HN-ZLs o
whereanmasdefmedmrelanonmformula(l)andLgxsasdeﬁnedmrealnonto
formula (VII). .

35 111crcacuonbetweenthecompoundsofformulac(lll)and(X)maybccamed

under conventional acylation conditions for example in an inert solvent, such as
. -6-



di chl oronet hane, in the presence of a base, usually an organic base, for
exanpl e - woofide® hyl anine, at a tenperature which provi dePCI/EPISAQNI e
rate of formation of the required product, generally at a lowto
anbi ent tenperature, preferably at anbient tenperature. 5

The conpounds odickloromethang,in MMwmaMWYmIMEM%undS.

A sui tag' e Conver,ﬁi?%;ﬁfﬁ ?&gﬁﬁml!wuél{ GidiE3 4 Suifable rie 'of formdation bfthe
conpoun vol ves the.interconversj :
R[renr)r] in the c F’ﬂ‘ﬁ?’ Lﬁ?"b‘f‘ﬁ%@ﬁb‘f%@%‘onversation

of conpounds V\hampu'mﬂ{e.err] Is Hinto corrpounds of formula (1)

wherein R e repr Jﬁ@ﬁgﬂ
cycl oal kyl the 1%%Mn?r one‘gngersatr lcvvherer n
Rlerr] is rret hyl i nté# suitshleconysrsion of on¢erppoynd ﬁ Eﬁé‘ﬁ’

al kylf ?'hke”%| @Ffoﬁj{iﬂh?ﬁhﬂblves%hemmonverslonoﬁariablelRlliﬁtlﬂmmuuds&ﬁfofmﬂa| n-
any o e abov ntionegd [eac |0ns a canver

group in the su Waﬁxémﬂ&té %@W&?e@%&?@ﬁg%w@s\&
convent i onal chmmnhla)mlmexnﬂempﬁsmtnlkybsmtabfyﬁmaibthabke QVMO"

such 15 Pr & ec“ogg&;lgym &ecﬁﬁge ﬁﬁfﬁ&ﬂﬁﬁﬁhé g,ﬂ@,le,mt,g gsto

t he nol ecul € bei'ng pro frent i ned above the

" conpounds of thﬂhﬂm&tﬁm mﬂbﬁtmmml useful therapeutic

Pr opelrtl(eIS) The pr eﬁﬂ%ﬂb@ | tHatin dly mtmabbmdmnammmu of
ormul a or .a pharmaceul|ca ac t r .

phar maceut i cal | §PIYBFSIONs ARY.IEACH iltg“?hﬁ% iecpltg se as ied, acbording

therapeutic subticeneentional chemlcal practice.\Fhemethods oiﬂoanat;on and gerpeval efisuch

i nvention vr Eecﬁn tkth tétothe il el | Y

accept abl epfs%)tl tht ere%?'mﬂyé}g %ﬂgdrzﬂrrg@gﬁtr cglaftﬂaclceapt abl e solvate

t hereof, for uskromstedne treat ment of and/or prophylaxis of arrhythm a,
especi al | y cardiac Asmenﬁdiﬂeh)ab&mthe dsvﬁﬁtinwﬂmrarainﬁcptddmhavmgd

al so ischaemc r m di sorders..
a phar matceutrca\“}‘%ﬁ“tl5‘1’5‘(‘?&!l Elpﬁg}-e&qtmvenéor?w%%ar macea’Péca ly

accept abl e sol vaﬁmmmmrapmmumuymobbmmawwaphamacm y
preferably, I a
: acce Blt?&éﬁ CfoPFReSistah ABrivY therap&itiesubstdtide.

phar maceut i cal I y

e carrier Acc %%rmgmx the
present invention aIM?“bP WMWEMW M, or
conpri sing a cogpkinikceutical ﬁéaltfmmaﬁd(okiphmnaacqﬁcdlymepnblcwlwgte

thorcof . and a BRSPS t“”ﬁ%aﬂfmwéfog@&ratr%m. i g&grgrrw

A conpound of farrhnﬂhmm(sm}hmeamhhtmﬂcm Sorder% e of
and/ or a pharw IpRarlcxaicall aaresasl st pefodE! | y
adm nistered in unit dos form&l?t&lapﬁ %ﬂeagu;’t effective to
treat the di sor&orapharmace FWYG%EWG&I"G@M mg{%,ﬁ Ltors
as the effrcacy a@]y:, bPuaﬁmaéuﬁi:nrwuipesxﬂmalsowmpﬁsﬁrgamafmmmﬂlye of the

phar maceuti cal IanCﬁFt a salt or pharmaceutically acceptable solvate
chosen, the nd severi ty- of the di sorders bei n% treated,and

t he wei ght of the naAmﬂrdmgly. the present invention also cal composition
- 7- V\%@ 6/ d of the general formula (I), or a pharmaceuncall acc table
PCT/ EP95/ 0 vve er yni t dose E Hﬁn& aln ti%ali 500
ng for exanple salt;thersof, ﬁ@aph;pmaoeuucallyacceptabesovate armaceu
acceptable carrier therefor. '
A compound of formula (T) ora pharmaceuncally acoeptable salt thereof and/or
- a pharmaceutically acceptable solvate thereof is normally administered in unit dosage
35 form. '

An amount effective to treat the disorder hereinbefore described depends upon
such factors as the efficacy of a compound of formula (I) , the particular nature of the
pharmaceutically acceptable salt or pharmaceutically acceptable solvate chosen, the
nature and severity ofﬂledxsordersbemgn'eatedand the weight of the mammal.
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t he corrpound of the invention. Unit doses will normally be adm nistered

once or than once a day, for exanple 2,3,4,5 Olp @%9 day,
nore usuall'y ?4t04timas a day, such that the total cg.ally ose is
normally in the range, for a 70 kg adult of 0.1 to 2500 5 ng, nore

usually 1 to m%va‘gauﬁlﬂdosembﬁnﬂlytébnwomm fbﬁeﬂaﬂ:pl&%tdmg.dff

appr oxi mat el ymg%%{é%% U skt b(% 0

exanpl e 0.15 ST sE OF 8%y
dosage range, thmonmdayl.ﬁymhﬁ%ﬁwémn@rmmwﬂtﬂwday,

cormpounds of M&ﬁt&dﬂﬂﬁ%ﬁapﬂaﬂy]&sclsnomaﬂi'nﬁﬁlé?aﬂgé%fﬁ‘mk alfF of Q. TRO25TH By

e 5 e | 110 e o Ao el st o ©

enpl oyed in twmwommmm;mmmmamykymmmwms h
a human or vefey lhmg{daghar maceutical carrier, diluent and/or excipient,

al t hough t he t form of the conposi t lon will naturally depend on
the node of adni niAtthgabene deseribed dosage rangeontoxicologicsl effastsare indicated for

adm xture and;haegmwddgbmwmh@d for oral, - . parenteral or topical

adm ni stragfion, be in. the r t ablets capsul es,
oral i qufbii prepap&tsf‘%h é‘F "M{}P&& Eé’é‘{ t‘P

reconstit ut abé.g hxﬁdm,pmmdtmmmcﬂmhwmfﬁmaﬁdlﬂlseahﬂmmpmtﬂMUSpenm ons,

suppositorie beLSHR @a{“(ﬁg Wﬂ mﬂ@oﬁh ons
are 20 preferre In particular sha«g ora I ons, S|nce ey are

more conveni emhworvcmnaq camer,dﬂuentand/oresmees@ltamhda@su| es

for oral admmmﬁﬁbﬂ&e%ﬁpdﬁﬁ@inm&ﬁW&?indﬂnmofadmmMm and &

contain ventiongl exclipients such-as, hi ndi ng, a engﬁ snda'q'eﬁ Iuents

t abl etuﬁ&nagents B?W P?W%ﬁ'f’eﬁ%’" . a'%oq‘g . and

wet ting agentparentéral or topical adininistration, andasamheﬂam:mthbﬁmgntoﬁtabhts, known

nmet hods in thg nclude

cel | ul ose, Riﬁ?éﬁ'm‘fh%t ogelang s? er, Sl ﬁﬂar tligicgs ents Sui t abl e
mmmmm@iq

. di sintegrant s"?‘?&ﬂ"ﬂ awsgfm
deri vatlves supﬁomandmﬁmdmegkwmanywnﬁisml compoditionsainé s | ncl ude,

et 1 ng. o eeteme A RSB RbET e Gmpeicfl shed ) AR tatke SibenleafFCP 72 ©

conposi tions gensrabusepr epar ed by conventi onal rret hods of bl endi ng,
filling, tablettinpypfits drdabiulidd foRGAFRinARisRlRIAE prbéridtFin@ihide used

to distribute the actlve agent, thr hose [o]o) si i ons

ol ot e | ord98e: 30 iR SonvApRAl SRkipicnts Sach %u@w ﬁ%dﬁv@%f

cour se, convamlemnghgenm, lﬂlmmts, mﬁﬁtegrants, colourar{t! &lavdmrmgs,chnﬂmqm'fgaagems may
be in th%fo

nsi ons,
sol ut.i on$’ err-m S| ons gyrups 8 r:beiql Irs, or rray Shethods preseﬁﬁed as a dry
product for reconduitablefillarsifpnusei tzdccsnulmmmhtman ether similar or e use.

Such liquid agents, s&%wabhﬁgﬁnﬁaﬂclwmm n&ne%ﬂdbmes such as
suspendi ng a nt for . % ) Y cel | ul Pese
: %%vg{,vm Ftpgpp é mtéble ubn&n uXe for examp

gelatin, hyd

-

- 8- VO Qﬁdghasiﬁﬂ stearate. Smtable pha_rmaceuucally acceptable wetting agents include

PCT/ EP95/,@842 nyrret hyl cellul ose, alum nium stearate gel or
hydr ogenat ed edi (aam?a ~enul sifying agents, for exanple | eci t hin,
sorbi tan nonool eatSelideral sempesitons smay. ‘by convengional anathods\gf blending,

i nclude edi blgigy, kibletifgér the B | Repeated Bltddink bperaficisinhdy bl ied s distiibiite
the active agent throughout those compositions employmg large quantmes of fillers.

Such operations are, of course, conveational in the art. -

.35 Oral liquid preparations may be in the form of, for example, aqueous or oily
suspensions, solutions, emulsions, syrups, or elixirs, or may be preserited as a dry
product for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for
example sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylcellulose,
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oil, oily esters such as esters of glycerine, bropylene gl ycol, or ethyl

al cohol ; Wosmsgnervatives, for exanple nmethyl or propyl pCI/EP9SN4203
p; hydr oxybenzoate or sorbic acid, and if ° desi red conventi onal

flavouring or col ouring ai;ents For parenteral

admi ni stration, ¢arbaxymethyl cdm,ﬁbmmm[ﬁa}@dlmmmblafm,
conmpound of the exaniple 1edithinSsorbifan \edtobleate, amaae;mmtaqdeons

dependi ng on ? conc ntratlon

suspended or di s%g qu ‘B&B&% oggfﬁ’{ Mﬁ%ﬁ&ﬂ&%@“ﬁy
gi fssol v} nlgI t he annl,lmlyzesxers'pmtlrnstestersaof\glyceniu'f-;pm;tgti lenaxglycoltotethylaﬁohol li sing
efore filling Q‘E&rﬁu Q‘J"ﬁn P ;
Advant ageousl Y, ] uvan é (%ggp%gxaéh?ﬁetf& resesro{/be{? %%’smgrlfd
buf fering vemwgtaa@ts;em cl e To enhance the
stgbltlhlty,tthe como?&;gﬁfmadmmmdﬁen,fﬁmméa&%ﬁst dlrbp axreak:emhiﬁmg\u al
an e water repove r_vacyum é aLenteqd susge |ons ar
prepared in subs¥ ﬂ?s?g @?d%

conmpound is suspbnuddcleandﬂ:scomu'amn,nmhadﬂnfsmpendgdmdsmmdd mwral
steri i sed by ©XafdhEar Rothal fhe UARTD

vehi cl e. nt ageou Igﬁ?ﬁ%ﬁant ttin %gl [ s%ﬁgla:jei.n

t he conposition ginto 3 suisable active
~conpound. 20 Advantagedimry, hdjﬁvami sudhlas illo&ilraﬁhesﬂ!mc, patipessdndibafferiny

of 1he 2833‘082(13*&%@9‘%&% splvp g b gﬁ”‘ro%h%%%%ﬁﬂ%Mﬁ%E%é?ﬁ#ﬂ%ﬁfy

exanpl e, as desdeifinze sm@amm&bmmdamdervacuum.

Der mat ol ogi q& For rrulm gzﬂglﬂﬁhgg aier bxdept
Sci ences - ker, or Harrys Cos .eonar . BQoks) .. 25
In addition sucﬁh?',t i¢ mqae‘eg 9@5‘3 S

anti - hypertensi Wbﬁw@bdndmmykmxﬂebefom suspendmgﬁﬁthe sterilervehicle.

Dt e di oot | ARG, f intactihg Bt wleif p S W ThABAGKIn Bl compostathi " ©"
As used heérein tfacilitaterynifopn distribugion iof theiagtivecompound.e'  enbr aces conpounds,
30 conposi tigons and Fo?ﬁfp%ilﬁﬂflﬁnsiﬁﬁo 1) fid bobpoRifion Biay %E@ﬂb?&ﬂoﬂ@&ns&&fnﬂ

exanpl e the term. ceutica acge tabl e Salt races
veterinarily acctHH §gpp§§§1{¥grsystem1cé &MM nB?PW"F&H'her .
provi des a net hadnvemtiondl enanners forexamplegisaiescribed in the@nhdérdxenbdmksmdlhyt hmi a,
especially car_dl a Iﬂm gi

also ischemc r %rw a %ghﬁ%u csﬁlegég
conprises adm mliqkm)ngHaW%Comqoo gy {bepnard il B@kﬂ;nt of a corrpound of
the general 25 f O HAditién th%mﬁoﬁﬂﬁ'fs%taﬁﬂﬁﬂc?&ﬁWh ksSsuShhs

t her eof and/ or ar maceuti cal . . acceptable solvate thereof to a
human or non- hur‘?’&ﬁri"ﬁa?ﬁ‘f’él ﬂgﬁ?&e‘é’dtqﬁ
9 WD 96/ 13479 Aslscommonpracnce, mecompomuonswﬂlusuallybeaccompamedby

PCT/ EP95/ 04203 o dm:ﬁfy?l B?‘q@fnt may be
adm ni stered as a p ar ceut I ca &J‘ﬁgyonpom I on ere| n ore defined,
and this forns a par #AsHspdihereis the term fpharpacgyticaly acceptable’ emfrages cgmpounds,

In the treatygen éxﬁéns%amg\‘écﬂ&l@fd?fboﬂm&hﬁhhﬂu lasd: K Ie the term
Sagr,ﬁzgu?i cgl I ﬁg@gr@%@rs t he co Os'éjﬂ%:ﬂ)oract he WI cptgﬁlezsial‘.l , or a
The present invention further provides a method for the treatment and/or
prophylaxis of arrhythmia, especially cardiac arrhythmia such as ventricular arrhythmia,
and also ischemic thythm disorders in a human or non-human mammal which
35  comprises administering an effective, non-toxic, amount of a compound of the general
formula (I), ora pharmaceuucally acceptable salt thereof and/or a pharmaceutically
acceptable solvate thereof to a human or non-human mammal in need thereof.




salt thereof and/or a pharmaceutically acceptable solvate thereof, nmay be

taken in woogn3f@ses. such as those described above. Crmsmﬁgm | ar

dosage regimens are suitable for the treatnment and/or prophylaxis of

non- human mammal s 10 greth her aspect ,the present invention
ent pay; he

provi des the use oF"ﬂ"@"éﬁFﬂ&ﬁh&W‘ a5 a phammsgeuicel cal | y
accept abl e sawmpm@mmwfw&ﬁmmmmpmmumwmmsol vat e

t hereof, for :E%PU“ acture of a nedi canent for the treatnent of _
arrhythm a, especia Iy cardiac" arrhythm a such as ventricular arrhythnia,
and al so i scintheitrearment and/oripsephylaxis of aghythmia and/ M.@v&mm

effects arg Iaﬂmw Cgﬁﬂd'aﬂimﬁﬂ D) ¢ dp Msceaucan acceptab!
phar maceut i cal %/HlachMb e,salt t eof @g%or a_phar ceut%%%6 ﬁ
accept abl e sofd} rSB{Y B oned
dosage rangesdoses,suchasthosedcitrd:eﬁabbw ng Descri ptlons and Exanpl es

illustrate the inv |
_ 10 VIO 96/ 1 WM&Mmmmble for'thé n'hﬁndeﬂtﬁﬂ)’or%hylamsof

PCT/ EP95/ 042080n-human
10 Ina furthet aspect the present mvennon provxdes the use of a compound of

formula (I), or a pharmaceutically acceptable sait thereof and/or a pharmaceutically
acceptable solvate thereof, for the manufacture of a quicamcnt for the treatment of
arthythmia, especially cardiac arthythmia such as ventricular arthythmia, and also
ischaemic thythm disorders. . ‘
15 No toxicological e eﬂ'ects are indicated when a compound of formula (Dora

pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate
thereof is administered in the above mentioned dosage ranges. |

The following Descnpnons and Examples illustrate the invention but do not
limit it in any way. : :
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Descr | ption 1 3-[[2-(3,4-D net hoxyphenyl ) et hyl ] net hyl am no]

pr opanani dewo 96/13479 [ PCT/EP95/04203

63 42g (60mmol) 3-Chl or opropanam de, 5.85¢g (SOmmI) N- net hyl - 3, 4-

di met hoxybenzen fe and 7.7g (75mmol) triethylamne in | 00m
acetonitrile ﬁéfﬁ&hﬁ &?ﬁ“ﬁ rpfééﬁngﬂﬂ{es' The ‘reaction

m xt ure was concéktw I'n ’\E??ﬂ Wﬁfy]ﬁﬁ(ﬂx @ ue purified by

chr omat ography on silicagel using net hyéHene 10 chloride/ nethanol : 92/8 to
yield 5.12g (64.1% of the desirkd ag. ane.gy ange oil. 1H
NVR (CDO 3) [err] = 2.40 (s, 3HaL 2. 7J=8. 9HzCH2) ; 2.74-2.79
(m6H,3CH2); 3.85 and 3.87 (2s, 6HoZCH30) 78 (m3H, 3Ar); 7.71
(broad band, 2H, exch D20, NH err]) ppm 15 Clpescr | ptiDin 2

N[ 2- (3, 4-diJret hoxyphenyl )et hyl ] - N-net hyl - 1, 3- propanedi am ne [err] 20
1.59 .(5. 6nmml ) 84 Wb&mmmaéwmlmwmapanam de (D1)
in dry te Mﬂ%ﬁﬁn&dﬁ@?ﬁémﬁh&?d& éﬂﬁl’OUnﬂ@céi&m@xl@%

(1.7 mmol) |t Niydfe stirred unlr'tEAY (618 H6Es oSt
S

L GRS e

MySO4, concentrgdted in vacuo. and t he resi due was purified tw ce il
chr omat ogr aphy 3 NMRi(E€DGl)H 74.40 4&3@'@ ‘@EHJT Wiz.GH0) 2714r2-79 95/ 5

t hen net hy(re68,3CHD; 3.85 and 887 (28.6123 9) eéﬂ&%?ﬁwmﬁgﬁml 131 @broad o

yi el d 0.86g bandc2H.exch RFO,NER) ppmi r ed conpound. 30 1H NVR (CDCl[err])
[err] = 1.6BB(m2H CH err]); 2.15 (broad band, 2H exch D err] O'NH2); 2.30

(s, 3HNCH3) ; 2. 4Dedeription2 =7. 4HzCH2); 2.53-2.79 (m 6H,3CH2); 3.85 and 3. 87

(2s, 6H 2CH30) ; N-[2X3@-dimethokyjitle WP methyl-1 cihdifle
. PCT/ EP95/ 04203 [24( Descri pti oﬁﬁ,&h N- (%- ¢h oropropyl ) -4-nitrobenzam de

B -G
an\_/\/u\/_\@"cn:
ocH,

1 .5g (5.6mmol) 3-[[2-(3, #Dmmoxyphenyl)emyl]methylannno]propanamlde (D1)in
dry tetrahydrofuran were added dropwise to a suspension of 0.64g (1.7 mmol) lithium
aluminium hydride in 20ml dry diethylether whilst stirring. The mixture was heated
under reflux for 2 hours then cooled with a bath of ice water before carefully adding

25 dropwise 0.65ml water, 0.65ml 15% aqueous NaOH, then 1.95ml water. The mixture
was dried over MgSOy;, concentrated in vacuo and the residue was purified twice by
chromatography on basic alumina using methylene chloride/methanol : 95/5 then
methylene chioride/methanol/30% aqueous ammonia : 90/10/0.1 to yield 0.86g
(60.8%) of the desired compound.

30 IHNMR (CDCly) 8 = 1.65 (m,2H,CH,) ; 2.15 (broad band,2H,exch D;O,NH5) ; 2.30
(s,3H,NCH3) ; 2.47 (t,2H,J'=7.4Hz,CH,) ; 2.53-2.79 (m,6H,3CH,) ; 3.85 and 3.87
(23,6H,2CH30) 6.71-6.82 (m,3H,3Ar) ppm.

D2
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[err] 5 A solution of 6.43g (49nmml) 3-chl opropyl am ne and 13. 6m
(98l ) et hyl am ne in 220nl net hyl ene chlori de : @%_ﬁq y an

i ce bath ano%faﬁ"‘w9 (485mmol ) 4-nitrobenzoyl chloride were™a 203

fracti onw se. After one hour stirring at roomtenperature the organic
phase was wasﬂletctlntmlavmth water, dried over MgSO4 10 and concentrated in

vacuo to afformﬂrﬁhﬁﬁgpromp@-nnfobbmagnde:rystal s. [err]H NVR was

consistent with the desired structure. Exampl e 1 .
N-[3-[[2-(3, 4-D nmet oxyphenyl ) et hyl Jayas m no] propyl ] - 4-ni trobenzam de 15
hydr ochl ori de [err] 800ny (3 )

N-[ 2- (3, 4- D met hoxyphenyl ) et hyl ] - N-net hyl - 1, 3- pr opanedi ami ne 20 (D2),
630ny (3.33mmol) 4-nitro benzoyl chlori de-Ane™o" %159 (3.49mmol )

triethylangne in 30mM nmethylene chloride were stirred for 2 hours at
roomtemeratw&lumfrmsgumnmomwﬁmu&h 18®hnil 1 8tﬂihbl§d over '\/9504
and concentratn%&hymuﬁ%lmdihﬁe_ was\eeawuyhai& H4n89ghy
chr omat ograph)( ugﬁ 6 hour %3
then 94/6 yiel % . % %i g Y
conpound s sall 1
hydrochor\rll\@ mf‘ﬁ“d‘i 8\9?5 ﬁ vé desired
conpound as aW@Wh"Q@I‘PH# ructurg 90[err]C [er r]H NIVR :
(DVBO-d[err])[err]=2.00 (m 2H, CHZ) 2.79 (s,3H NCH err]); 290
(m2H CH err] plel12 95 (m2H CH2); 3.20 (m2H CH2) ; 3.3
(m 2H, CH er r | N-[36I[2-63 mmamny11mJMWmMmem«n 3H, Ar)
8.12 (d, 25 J=hydroehloride 8. 33 (d, 2H,J=7.9Hz,; Ar); 9.05 (broad
band, | H,exch Derr] O NH); 10.45 (broad band, | H, exch Dierr]O NH) ppm ™
Exanple 2 35 N-[3-[[2-(3,4-D rrethoxyphenyl)ewn;ropyl]-&nitro
benzam de hydrochl ori de [err] _ -
12- /@)L%,/\/\,., oc, :
' ' : :§ cH,
o,N , BCl El

800mg (3.17mmol) N-[2-(3,4-D1methoxyphenyl)eﬂ1yl]—N-methyl—1 ,3-propanediamine

20 (D2), 630mg (3.33mmol) 4-nitro benzoyl chloride and 0.35g (3.49mmol) triethylamine
‘in 30ml methylene chloride were stirred for 2 hours at room temperature. The mixture
‘was washed with water, dried over MgS0Oy4 and concentrated in vacuo. The residue
was purified twice by chromatography on silicagel using methylene chloride/methanol :

9773 then 94/6 yielding 700mg (55%) of the desired compound as a base. The

25 compound was salified in methylene chloride by adding a solution of hydrocheric acid

' in diethyl ether yleldmg 594mg (43%) of the desired compound as a yellow solid : mp
= 80-90°C.
IHNMR (DMSO-dﬁ) 8 =2.00 (m,2H,CHy) ; 2. 79 (s,3H.NCH3) 2.90 (m,2H,CHp) ;'
2.95 (m,2H,CH») ; 3.20 (m,2H,CH)) ; 3.35 (m,2H,CHy) ; 3.72 and 3.74

30 (2s,6H,2CH30); 6. 80-6.96 (m,3H,Ar) ; 8.12 (d,2H,J=7.9Hz,A1) ; 8.33
(d.2H,J=7.9Hz Ar) ; 9.05 (tn'oad band,1H,exch D,O,NH) ; 10.45 (broad band,lH,exch
D,O,NH) ppm.

Example 2
35 N-[3-[[2-(3 4-Dunethoxyphenyl)ethyl]axmno]propyl]-4—mu'o benzamide hydrochlonde

OzN
’ \©YO
_ g _
Bv"\/\,"\/\@“ﬂ,
OCH, E2
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WO 96/ 13479

PCT/ EP95/ O4@fp%erzq7e A sol ution of:.10. 629 '(44m"rol ) PCT/EP95/04203
Nt (3- chl oropropyl) - 4-ni trobenzani de (D3), 8.1g (45mol )

hormover atryl am ne and 6.26m_ triethylanine in 200rr1 et hyl eng ﬁfg!

was refl uxed fo ﬁ orsg?g n:]n‘ )eé the
resi due omnvm:émnvnedé mbtrie

met hyl ene chl or |mmﬂmdfoﬂ8h. Theisolvent was thennomnnm@mmmmmmlwy
extracted twice mmmmmwmmmmwmmdmmmmmmdm
was dried ovSr Wah&mmkmmyumamwgmmmyleﬁam
crude residue. Thisseco was Giiedlover MESOyand eoncuntiited in Saduoafforting
usi ng CH2G2E of & brulie 'Hﬁﬂegdue @Hﬂ:&gﬁpnﬁgmp;médgemsmgl e

conpound as an .EVNHO £ th gﬁgggﬁms% llow oil
n aC|dHf' y a so ut?gn gﬁan ydr ous Yellow

di ssolved in ne

(711 e compodfla bis 'ﬁﬁ@ a” i s %{g ﬂﬁ‘yd*“? R
(DVBO- d6) 8 = gﬁg"g c §°E’B°‘( as,
err

CHerr]); 3 72 74 6. 91 rn 3H Ar); 8. 12
(d, 2H J = 15 8081635 11932(m. 52489-3/:1'6 (m, axcmbadomaﬂ.

2H, exch. D err QL) 2249nd 3.75 (2s, ﬂ'L]ZRQG'H:)ILWMﬁKm.BFkN] ®.12Md) 2Hph+

Phar macol ogilSal 8d5Hz Ar); 8.32 (HE2H 06 B oz, AD); 9.13(broad bimd) 2H| xsh. B0, NHa¥)er e
anest heti zed by 9i15t(¢, A eR¢is D,Q), NB)ippth. of sodi um pent obarbital (60

ng/ kg). After thoracotony the heart was rapidly excised and pl aced I n

oxygenated Tyro (o] on. Papillary nusles were renmoved fromthe right
ventricle. Prepi’?’&ﬁ'ﬁ';‘%i %n fixed to the silastic base of a 5 ni
organ bath and Methoddoguerfused with oxygenated Tyrode sol uti on mai ntai ned

Fol Tow ng (1 Z@N"'a“é‘?’%f?“wﬁ %&%ﬁ‘%&%‘%&%ﬂ”@‘%{ﬁc&“&

NaH2P([ err] O, o Pentebagbital andplaged 1) o
gas mxture of anumsoluuon Papﬁlérym:ﬁclaﬁabnlmmxﬁﬂidﬁﬂn(at

least |h), trang e action potentia orded

convent i onal X%%gﬁm m&x%ﬁrﬁe?&“‘f%oﬁfé

i npedance arrpl i mmxsam)@mﬂmmummmmmw& deI ivered to

t he amht hdRifd @n&i&% | “;;,l,?ﬁﬂq%a nd of
t he nuscl e p “Iﬁé 8 g‘tﬁlbg ﬂ“733 ﬁgﬁ) tu ekﬁg% ce

t hr eshol d. The KQI“@ Bf&glé 15e§?g€12 18, N“HQ\QS 210U§121%°4 I!Bﬂ\lﬁl‘!‘ips"s? Prifat or) .
The signal s wer mlmw@mmﬁm@@gmmofoswmé meénGQJLD 1602) and

P eneouely bl Aol el b RS Rhe % 1200

1 al

anpl i tude ( APA) regorded withmonyentionalinaicroelectroded §1:MQhm) conneted:tna lwwlput
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- 13- was 1000 ms (PULSAR 6i stimulator). The signals were monitored on a storage
oscilloscope (GOULD 1602) and simultaneously recorded on a digital tape recorder
35 (BIOLOGIC DTR 1200) for further analysis. -
Measurements were made of action potential amplitude (APA) and action potential
durations at 30 and 90% repolarization (APD30 and APD90 respectively). Recordings
were made after 30 min of equilibration for each concentration. Only recordings in
which the same impalement was maintained throughout the entire experiment were
40  used for analysis. -
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Effect of compound of example 1 on action potential duration (APD) mcorded in
guinea-pig papillary muscle. Action potential duration was measured at 30% (APD30)
and 90% (APD90) of repolarization. _
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Ef fect of exanple 2 on action potential duration neasured at 30% of
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Effect of example 2 on action potential duration measured at 30% of repolariiation (APD30)
and at 90% of repolarization (APD90) in guinea-pig isolated papillary muscle. Values are mean
changes in percent from the control value measured in the absence of compound (0).
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PCT/ EP95”d 86)13479 1. A conpound of fornula (| )pcT/EPISE4203 I |
10 or a salt thereof, or a sol \mfP_thereof, characterised in that:
Ar represents substituted or unsubstitut ed aryl, wherein the optional

substituents are mr(“m hydroxy or al koxy or, if
attached to adjacent czslmn"m“"” any two substituents toget her with
the carbon atﬁ;ﬁ t o which tche)} at"e 5 attached may forma fused

het erocyclic of five to six atoms wherein one, two or three of
the said atons are oxygen or nitrogen; A represents a (err]
n- al kyl ene grpup WWW@’: Is optionally substituted by 1 ar
2 Clerr] al kyl groups; err]represents hydrogen, alkyl, al kenyl or _
cycl oal kyP; | |
R, R
R@—X—-Z—N-A —n
R; .
@
10 _
or a salt thereof, or a solvate thereof, characterised in that: « |

Ar represents substituted or unsubstituted aryl, wherein the optional substituents
are selected from alkyl, hydroxy or alkoxy or, if attached to adjacent carbon
atoms any two substitaents mgether with the carbon atoms to which they are
15 attached may form a fused heterocyclic nng of five to sxx atoms. wherem one, two
' orﬂueeofthesaldatomsareoxygenormmgen, _ '
A represents a C1.4 n-alkylene group wherein each carbon is opnonally
substituted by 1 or 2 Cy_g alkyl groups;
R represents hydrogen, alkyl, alkenyl or cycloalkyl; |
20 one or two of of the group of Rp, R3 and R4 represents nitro the remaining
members of the group of R2, R3 and R4 represent hydrogcn;'
X represents a -CO-NH- moiety; and
Z represents C2_4 n-alkylene group wherein each carbon is optionally substituted
by 1 or2 Cj.¢ alkyl groups.

2. A compound according to claim 1, wherein Ar represents a substituted or
- unsubstituted phenyl group.

3. A compound according to claim 1 or claim 2, wherein Ar represents a
30 phenyl group subsututed wuh 1 or 2 alkoxy groups.

4, ‘A compound according to any one of claims 1 to 3, wherein R, represents
hydrogen, C, , alkyl, alkenyl or cycloalkyL

35 S A compound accordmg to any one of claims 1 to 4, wherein R, is
hydrogen. :
-16-



20 one or two of of the group—of F’\2, R3—and R4 represents nitro the
remai ni ng wooenmsamwers of th ' R2 RS and R4 repr esepCT/RyPISI0ID3

X represents a -CO NH noi et lgﬂﬂ?wi} ul'u/" resents C err] n-al kyl ene
group wherein each carbon is |tuted by 1 or 2 (Jerr]
al kyl groups. 25 2. A conpound according to claim1, wherein Ar
represents a substituted or unsubsti tuted phenyl group. : 3. A
conmpound according to claiml or claim2, wherein Ar represents a 30
phenyl group sulbsti tuhm:hpmn&adcocdmzmnmojlclmmsltos wherdin ohe©§ RpoRgd

hydr ogen: E’ﬁ?%ﬁ’?““ﬂ“@éﬁ@? d e Yerlilg SpdiotinOf the gD T RY, Ry and.

according to an Sﬁllto4 wherein Rerr] is hydr ogen.

- 16- W5 96/ 13479 . A conpound accor ding to any one of
claims 1 to 5, ere| one o epresents nttro d the
renai ni ng rrenbe 5 of AtWE’PQ’PB‘ﬁ Mm%"hﬁdﬂ% 5%“’?‘& %‘ﬁg’g 5
7. A conpounmdakaoachmgtesmmhmeﬂ wherein R2 represents 4 nitro and

Rl err] and R4 each represents hydrogen. 8. A conpound

according to ang one of clains 1 o 7, wherein Z represents 10 CH2CH2CH2.
9. A conpound accoWHﬁ’WﬁWﬁWrﬂ}eﬂfF@‘ﬁb ?)‘Ylhm represents

di met hoxyphtdy| CElHICH: no] propyl ]-4-nitro benzam de; or a salt thereof,

or a sol vate ther eo 15 10. A process for preparing a conmpound
of formula (1) as defined in claim1, or a salt thereof, or a solvate

t her eof , which 8 oceds Ompndm@ngtocm(nl)bﬂl@&-[%EZQ,éorrpound of fornul a

(11): 20 dxmethoxyphenyl)ethyl]ammo]propyl]-4-mtm benzamide; or a salt thereof, ora -
solvate thereof.
15 ~ ._
10. A process for preparing a compound of formula (I) as defined in claim 1,
or a salt thereof, or a solvate thereof, which process comprises:

(i) reacting a compound of formula (II):
R,

HN=— Z— N-A —Ar a

wherein A, Ar, Ry and Z are as defined in relation to formula (T), with a

B compound of formula (III):
o
R

¢ ' (Im)

wherein R, R3 and Ry are as defined in relation to formula (I) and Ly reprcsents
a leaving group; or '
30 :
- (ii) demethylating a compound of formula (VII):

-17-



[err] wherein A, Ar, R err] and Zare as defined in relation to

f I I 1] 25
Rzrmj ® (Wosdhis 2 (1 Iﬂmm) m m %2( RS) and R4 arngned in
U] mrepres

relation to formula (1) antl Lfer nts aleawng group; or 30
(ii)demethylating a conmpound of formula (VI1):

-17- WD 96/ 13479 [err] '

(Vi) wherein A Ar, R3, R4, Hand Z are as defined in relation:
to the conpounds ' of f k9= 2z-aNN-A hepeafter, as required,
converting any -NH noiety r med 5 into a group NR[err] wherein
Rlerr] represents CJerr] alkyl, an al kenyl or a cycl Kyl group; or
(iii) reacting a conmpound of formula (VII1): [err] “wherein R2, R3

eaving 0 oup gt i a3t sl b cSpopn

| eavi ng group, Puch a&) a
after, as required, converting any -NH- mo:etysofoxmed
5 into a group NR,wheremR,representsC“alkyl,analkenyloracycloalkyl
group; or |

(iii) reacting a compound of formula (v
10 R (VIID

wherein R), R3R4XandZare'asde_ﬁnedinrelationtoformula(l)andL,isa
leaving group, such as a halogen, with a compound of formula (IX):

H'
15 ) HN=-A —Ar ax)

wherein A, Ar, R are as defined in relation to formula (T);

| and thereafter carrying out one or more of the following optional steps:
20 @) converting a compound of formula (I) into a further compound of formula

®:
(i) preparing a salt of the compound of formula (I) and/or a pharmaceutically -
acceptable solvate thereof.

25 11. A pharmaceutical composition comprising a compound of formula C), as
defined in claim 1, or a pharmaceutically acceptable salt thereof and/ora
pharmaceutically acceptable solvate thereof, and a pharmacentically acceptable
carrier. :

30 12. A compound of formula (1), as defined in claim 1, or a pharmaceutically
acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for
use as an active therapeutic substance.

- -18-



['err] wherein A Wefinedin relationtoforrrula(l);
and t her eaf @&y ogfBlioyi Ng out or‘m f the foll ow ng optpefygbespasuzs: 20

(i) converting a conp into a further conmpound of

formul a (r); rlmgasalt of the compound of fornula
(1) and/or a phar ITB.CEUtI cal ly acceptabl e solvate thereof. 25 11. A
phar maceuti cal conposition conprising a conpound of fornula (1), as

defined in claim1, or a pharnmaceutically acceptable salt thereof and/or a

phar maceut i cal | M3aCCQPb&ﬁ%<ﬁm8%ﬂmidl?ﬁ§ﬁéﬁnﬁriﬁ cRiR126F %

o 3™ o1 o PSRl S s 3 poAGERAEal oo ieéefvnéafa?%vfdﬁor' neain

phar maceut i cal | msaincthe trestirentofl and/oe prophylarfs of arrhythmia.use as an active

t herapeutic §ubstance -18 WO

96/ 13479 PCT/ EP95/ 04203 . 13. A
conpound of forddi a (The useef aeampauad offormulas or 8 pharmapenticaliv-agceptabley
accept abl e sal t shlpfieRQF aidyef #phamBceRticARLitCEsAD 1&!016%%&&631'&%' vate

t her eof for se in the freat of and/o praophyl axis, of .arrhytm a.
s ranplaGtisy OFA B HisHRAR o top Gepeneat of artygiondh and HSRTIE | cai 1y
accept abI e ﬁt)&hlntdlsdnumof and/ or a pharmaceutically accept abl e solvate
t hereof , fogpthe manuf acture of a medi canent for the treat ment of

arrhythm a and i schaenm c rhyt hm di sorder 10 A et hod for

the treatnment adéd or Wﬁﬂf%@%%ﬁ%m@h&ls Ofaﬂ'hymih% ¢ rhythm
di sorders in a [s¢hadmiokh msmwm-lﬁmrmﬁﬁﬁalwhmhcompme

formia (1) Jor 8 emf P TRy ot o e & GorSippA oF he demdsrt o 75
phar maceut i cal | foramiad), wbh@humacatmaﬂhwoapﬁablccsahdmnimnﬂnrnon human nmamal
in neeqls t Ngh&aceutically acceptable solvate thereof to a human or non-human mammal in

need thereof. :
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