WD 98/ 43947 _ X

PCT/ EP98/ 01913 NI TRO- BENZAM DE USEFUL AS

ANTE- ARRMYOISRMID4AGENT This invention relates to a noYEI/EP8/01913
pharmaceutical, to a process for the preparation of the phar maceut i cal
and to the use of the pharmaceutical in nedicine. 5 I nt er nati onal
Pat ent Appl i cati on, niPrdMBERZAMIDR UBSERUD S AWDI-B8KHNIHVIC AGENTl oses certain
conpounds of formula (A): [err]

(A 10 or a salt thereof, or sol vate thereof, characterised in that:

Ar repr eddinigveniioBrelales £Q)2 BpV IH’SWFP‘&&%JOQW‘PC,CS%{% HePﬂéu%?ﬁtgﬁal

subst i t UpRASnadEtical and Beheaseast the parflabstiticaliidiedisiner al koxy or, i f

o Lached 10 COLscall ol ARG ¥l i Nap IO TS BSBARET T

het er ocy ekitain comgowfdsfof ¥erntuda 6AX at ons wherein one, two or three of the

said atons are 15 oxygen or nitrogen; A represents a Cl 4 n-al kyl ene
group wherein each carbon is optkznally substituted by 1 or 2 Cerr]
al-kyl groups; Rlerr] represg R

s hydrogen, Tal kyl, al kenyl or
cycl oal kyl ; one or two oRsy é

roug_c_)f R r_w ,____R%err] and Rlerr]
represents nitro the remaini ng xenbgrs 0Of t%]e 0" glA up of Rlerr], Rerr]
and Rl err] represent hydrogen;R; X Tepregsents a -CO NH noiety; and

Z represents CJerr] n-al kyl ene group wherein each carbon is opti R)’;lHy
substituted by 1 or 2 err% al kyl groups. Exan’gl e 2 of WO
96/ 13079 or 8 salhtheraof.-or @l sphit .sonaterisrd igdhat: N[ 3-[[2-(3,4- 25

di met hoxge&%ﬁx%eh@st SpbhrarEang haseRihkedtarl, WHRRSHZRHpiSniNdbRRHE RS hde
(hereinafter also r(g_ferre% to as.fhe }Il—g/dro hloride'), the disclosed

mel ting geeried Semkyhhydroxy ot gloxy or, if attached to adiaceny carhon afrmhany K%ver ed
Ejhat El' [ %uﬁs{tﬁuel(n% téﬁetlher with the carbonI atoms to which they are attached may form a gused

I met hox en et. ni noj. -4-nitr n ] r oride exists
in a nov gmcg'cg‘hyﬂg 8%@83 Q’ogrug}&%mﬁgc‘%héoi?lrﬁkf’g%aofr?ﬁ ¢ gl%gﬁé% afsatcj%l{’rélﬁﬁree for bul k
pr epabat ioapgenat niwoghni ng and is 30 al so indicated to have superior

formul ati ves.. TR £ m; : Bt d by an
ef fici ent‘/l,E)H3 gééﬁ‘@%ﬁtcdlaié‘ a}fl@é?rg%lél @¥%E‘g%egs°%r tlélzgé}f%r%}@ s%%ﬁtl't@jeg@tﬁ%@l ar ge
scal e pr ®parGy-6 etkyl groups; The novel form al so has useful

phar maceug, &a}esa{tQHﬁdrb%éé aBiY aliengPaisdydRagglt 0 be a usef ul _
anti-arrhythm c agent havi onbi.ned Cl ass | ll/tgl ass .|V antl-arrpﬁ{?hm c 35
oroper t 1 @€ Of e oF BF @ Rfitiiy TP A ERPEONA BH TG FUBHENE TPEBPYTs 8T B6er pur o
cl asg0l | Igroup of Ry, R3 andiQ, Biptebdmidiydrogen;

PCT/ EP98/)9 ;'e%:ll"e?’sents a -CO-NH- moiety; and

Z represents Co.4 n-alkylene group wherein each carbon is optionally substituted by 1 or
2 C1.¢ alkyl groups.
~Example 2 of WO 96/13479 is the non-solvated hydrochloride salt, N-[3-[[2-(3,4-
25  dimethoxyphenyl)ethyl]amino]propyl]-4-nitrobenzamide hydrochloride (hereinafter also
referred to as 'the Hydrochloride'), the disclosed melting point of which is 141-2°C.

It has now been discovered that N-[3-[[2-(3,4-
dimethoxyphenyl)ethyl]amino]propyl]-4-nitrobenzamide hydrochloride exists in a novel
hydrated form which form is particularly suitable for bulk preparation and handling and is

30 also indicated to have superior formulation properties. This novel hydrated form can be
prepared by an efficient, economic and reproducible process particularly suited to large
scale preparation.

The novel form also has useful pharmaceutical properties and is considered to be a
useful anti-arrhythmic agent having combined Class III/Class IV anti-arrhythmic

35 properties, therefore showing an improved pharmacological profile over pure class III
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anti-arrhythm c agents, in particular showing a | ow proarrhythmc
potential, readily restoring the contractile function of the

| schaem sworysi4zasdi um It is considered to be parti c HGWEBsswsasul f-or
the treatnment of atrial or ventricular cardiac arrhythm as.

Accordingly, the present invention provides hydrated N-[3- [[2 (3 4- 5

di met hox EL&I% J de
(hereina %’rﬁf‘ EMée}lérqng%hwu@%%u)WﬁgH%o% oun é “6’ ar acte ised in

t hat it :restoring the qontragtyghricsien om(eéﬁchiaﬁmmm%@noﬂtrsrcemnier?d fobe. 4 nol ar
equi val eplrfeuldhe(eul for the tfehiment oP@&®iaPorRintricithr RAHe adBMeniad S err] C and/ or
(ii1) provides an. n red spectrum contai ni ﬁaé 3510 3342, 3076,
1665, 1598, 1 CCOTQ@& psen ?YW‘WTSMC%WQ%F#) 6. (i v)

pL ovi fdelsmmemixwhai a)éﬂlyllmﬁrﬁ)@prop’ﬂ%ﬂeﬁltr@ begsatianhpir6gaeidd(Refeditifr RlsHY

chenmi ca

shifts su I al resented in Table I; and/or
(v)  prisdsreeddo zn ‘?%%}mﬁzméﬁ ’?{%i%t {’RPD) pattern substant ially as
represenfipd comprises whteiethelrangk%f from 1.7 to 2.4Smblaa blyiyalSatsyamdiet (1)
conpri se frogasjarﬁeltng %tg 0V1e 1%51;,@ afd/by M0l ar equival ents of water,

especi al ul va Sui tabli the nmelting poi nt

of COrrpo@n)j (Prpvidgs pmi edamg@mmwmm@m@ﬁlo 3342,54)76r 1668, 159%,
exanyy e 1133@,[ nggd $214 2dd g1 4! - m[nerr] C, 153[err]C and 154[err]C.

In a furjher aspect Conpound (]) provides an infra red spectrum conta| ni ng
peaks 200V tPfgwﬁsaﬁQ statg Jyolearyyagnetic gesonancs spectrsyeontaining chempeal 1343,

1330, 13§Eﬁ>ﬁs&%ﬁnndll!y‘l&representecﬂﬁh&blelﬂ,@ﬁd/mllﬂ 1119, 1105, 1048, 1036,

cnforr] @) proviaed an Xy phier Raaich (RIIT beseen 18RS Frrprs e pect rum
subst antindldble Bs i | | ustrated in Figure (1). 25 Sui t abl y,
Conpgpund (|
spectrum E:o)ntg"llil%:ér?d%hngmﬁ% ﬂ ﬁﬁlﬁ&es S?;g:]t&rﬁaﬁ;}e;/f gg°?2§§§g%§‘ 1%‘ST bl e
| of water, CSPSGI 151340, mok‘é@ﬁ%ﬁ anél) provi des an X-ray powder refraction
gl'%(eRP EZ egat Ler&\l/lfaar?% | &éﬂ@%ﬁé%irﬁ‘bf@oﬂﬁaoﬁﬁd’ﬂ %‘%Hftl’lfég-g? gabi %'fngclhﬁ IEB?%R% orm or
when 30 13 L éﬂaerPlFH%a Cﬁgg?ﬁiﬂg?% 9’@6?& B&Qpl e the known anhydrous
1;3 or ][n of bi[ he In a furthytaspedt| Conpsband (I) pryvidéserinfatedl spatrum containing peaks

r ef.er abl \, u rySha
| nveﬁil on%asllé:?mrabw eébm SP% elggﬁ %15?% H‘iﬁaf?%oo ?}13 183%r1§t18d1%7 ;3{ ‘F‘[z (3, 4-
di et hoxmilﬁeihy@, Y TARIE Y lri@]Sp}Qﬂﬁyll(]B@ 1ﬁ25 198924 a 8P B 7By’ 8A1 G676 220,
char act 9626‘9‘?3 '5333451d 500 2n-

N[3-]]2- (3 di rret oxyp en@)et hyl ] am no] propyl ] - 4- ni t robenzam de
hydr ochl or i deSuitably, Gognpoyad &b grpvi Stzﬁénﬁﬁ sslape@rum sybstangialdy py dlpsastedint  of
wat er.  in Figure (D). -2-

\IQKC)T/Q 32/9317_9 1§mtab1y, Compound (I) provides a solid state nuclear magnetic resonance

spectrum containing chemical shifts substantially as represented in Table I.
“Suitably, Compound (I) provides an X-ray powder refraction (XRPD) pattern
substantially as represented in Table II.
The present invention encompasses Compoundﬁ(_l')' isolated in pure form or when

30 admixed with other materials, for example the known anhydrous form of the

Hydrochloride or any other material.

Preferably, Compound (I) is in a crystalline form.
The invention also provides a process for preparing the hydrated N-[3-[{2-(3,4-

dimethoxyphenyl)ethyl]lamino]propyl]-4-nitrobenzamide hydrochloride, characterised in-
35  that N-[3-[[2-(3,4-dimethoxypheny])ethyl]amino]propyl]-4-nitrobenzamide hydrochlonde

is hydrated in the presence of the required amount of water.



Sui tabl e hydration nmet hods include conventional hydration nethods such as
crystal | isation, including recrystallisation, of the Hydrochloride from

wat er or WO BH¥M3US sol vent . A suit abl e P&EFES8R1943| vent
i s an aqueous organic solvent such as an aqueous 5 al kanol , for exanple
aqueous net hanol, aqueous et hanol and aqueous propanol, or aqueous

t et rahydr of ur asm@ble&g»mm aehbdyiaclude doﬂnennmmyaﬂaameafethods such as
Suitable a sol vent s cont 1 vqu referably
2.5%to0 fﬁé{gﬁi%’f?nbw%f%mf%hmay& °9th"'51é“§a %@Pﬁ‘?g PR Eo a&h‘"ﬁﬂ“ |

recryst aldolweat.ion is generally carried out at lowto anbl ent 10

tenperature, syi ?g%! Sf@cﬁf ably, the
crystallisati oXn Iagéull%lacﬁ[ 1‘ggﬁtseedl Sg'é\ﬁr%a%? S%Itvg tsuc ﬁﬂ(ﬁj grat ed

f or m ut alkdnol,ifer mnpé%wuameﬂlanol aqueous eﬂlm@ménq@ws yromnylspal | isation
I's effect e&xt%@m&&a&m ﬁléb%@ldéetéﬁ’é \éﬁmmmr&m@éreof froman el evat ed

t enper at ur terrperatu depends "of _course upon the nature_ of 15 the
sol vent, an exdiigble aauequssolysatspontain pp ta o watgsdbyotolyme, preforably 264 19
100[err]q0%b volume. In a preferred formof the process, Conmpound—{l) is

pr epar ed from utj.on dr och | de in agueous e | at
A e evat ed t ehpapliseh o ait procerselfplte B gepath gamied b RHIEWIp SRR o
crystil | |tsmpatamqsmtﬂgyamknbieaﬂeaﬁmmmrel f required, recrystallising the

D09t o bR AEESRANISH G AOHIRHE BPLLERle PN AR BBEN 2N

recr yst al formut this igfot mmt@lCOrrpound (| ) using this |ast rent i oned
procedure. de is
hydrated in arcopesienty, drfstBlsdtldnSs ggaéetg@sgx%@hg% adidbud bt B 5

pr ef er abl §jomaA e@"éﬂ?ﬁt@ﬁ??"é‘#ﬁe Mavch @mPFEﬁmé)@%%’ldé O} o4 Jron the natuggef |
Conpoynd tht kolivent! &1 SRehpl€ Rvemipertiry nhmrr@igeqﬂ ﬁ&ncsmn@t@weobcmtl | constant

ht 25

O e e et eRRALE) et b Tt s o
hydr ochl othé ﬁbdrm:h}mﬂpam eghcons ethatal at an alevated emyeratotesact an6ePC, Alowilg owed
t t : : i de i

br epat ot g ERAs UPRHIINEh AROE and trereatter, ipeaFOE (HGHARGRG W RolTer

96/ 13479. frqrn@n@psr@pnsﬁmaege@s svbe%ns_\MIan@@s|eﬂ@9¢>bcﬁ\mfmnmw%ﬁ3nmpyund

ref er@nce(q is also suitably effeé@ed B ?&rﬂ‘?&lﬁkﬁmn@ﬁ YEPHS CRhYRAH (1) RigURTagt! N9l €

organi ¢ solvents or m xtures” of organi ¢ sol vents V\/m chcontain
suf fi ci eneRiiansd Proseditsyi de product with 1.7 to 2.4 nol ar equi val ent s

01;] wgt er | ('t helnraﬁfb.lltlefrﬁdvé Bydratio)rthe Hi@rockigtide exchyaipmed in armtmwplﬁara of usual |y,
t he 35 evel

th
As used h&HES Yflpo{lﬁé‘ ?ré?‘ﬁ\[’ g?%?’é?i“&&?ﬁ@f%ﬁ?%g ti;g}pgfa(rﬁe u%r 8’5&5“?(78 A0%%i on from
t he umid Goaiponhy (I is fokmbdaonvérgett]y hyuratiooiin gontiviuet ooti! donstantweight si nus

arr h{g 4393?c185@éﬁ?t ure - 3-

PCT/ EP98/ 0191 3n a further hyslzatiaye Bt [3-H243 Alimethoxyphsny ) ethyllampinojnropylEA-

tachycar %&ob&ﬁéﬁi@é&fﬁ}oc@lﬁﬁﬂﬁq%&?&eﬁﬁ' ~situ in aR ALY ESvMRRANA ikl Aowed
contractions i oned above the conpound of the invention

has usef uP E¥iAlliseasdescribed above

The Hydrochloride is prepared according to known procedures such as those
30 disclosed in WO 96/13479. The disclosures of WO 96/13479 are incorporated herein by
reference.

As used herein 'aqueous solvent' includes single organic solvents or mixtures of
organic solvents which contain sufficient water to provide product with 1.7 to 2.4 molar
equivalents of water (‘the required level' or 'the required amount' of water); usually, the -

35  level of water present is in excess of the required level.

As used herein, the term "cardiac arrhythmia" relates to any variation from the-

normal rhythm of heart beat, including, without limitation, sinus arrhythmia, premature
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properties: The present invention accordingly provides Conpound (1) for use
as an active 5 t her apeuti c substance. More particularly, the
present ipwyefiopn provi des a Conpound (1) for use in the PCI/ERB®RIFeNt of
and/ or prophylaxis of arrhythm a, especially cardiac arrhythm a such as
ventricular arrhythm a, and also ischaem c rhythm di sorders.

Conpoundy (| ) - [B¥. D& AT B B R HuRE taSRy @Fdia, RaRix9E@RRl tichyR8rdia BRI Maceut i cal

10 conpositioh al so conprising a pharnaceutically acceptable carrier.
Accor di nptematurh ¥epirieslaneontiaedensi on al so provi des a phar maceuti cal

conmposi tion  Asm&RidREd Shdve tieosmponed of thedfveraionhas nsefelutherapditic accept abl e
carrier therefor . : Con@%g x(lé(% i ; nor nal I()j %dbpsier;iﬁ%gg in
uni t dos BEpPERIgEThe present invention aggo proyiqes Sompoupd () foryse s an gelve. o,
her ei nibefiprpHedasabishace.depends upon 15  such factors as the efficacy of a
Compound (1) osen,. t nat ur L f ' bei ng
treated and tﬁ@mﬁ@?“a‘rﬂ’g@?” &ﬁgfeﬁﬁm‘%%\%%ﬁ% aa%ﬁ??““&o@eﬂﬁﬁ ti%he

nor mal | y testateat of dhdiortpropiitaxisp Fanhythuaiapéspedaliycadiaggrrhypthminsuchdspound of

t he .oy ' i b1 |3 adm ni stered once or nore
t han oncge%mﬁlggg%%hxy&’w%%grﬁrﬁwghg?ggﬁ%dcl)érbr%&%'i mes a day, nore usually 2
to 4 times a €ewmpovnd ) mextberadministerad nease gr. preferablysas 3 Rhasmagaticsl i n ¢ he
rangeg f%m%%@oﬂiﬂg@@b%%ri%g QFﬁarh&c&ﬁﬁgllﬁﬂccdﬁﬁlbﬁ dager |y 1 to 1000

ng, for exa 0.2 . that i.s in the.ran of approximatel.y 0.02 to
SOl ko day, | Accoraingy.dhe Bidsent yisntion eI Me Adg - EPieal SHEPRSEI S (o o

{Tg/ kg/ fla)epmpxl»isin f(lon;poundﬁb_ahﬂ_ﬁphhmaeeldimhy bmptaumcageerrchmgfex. Pot )

oxi col ogi ca ec Le in . he_. ounds o e

i nventi on. 25(’%mp°un§ (6“1’?10@3 li%ﬁgg_%trgm{?ﬁtwﬁ?ﬁgo%ag#%co ound may be

adni ni st ered An angurs effectbiedo treat the disardsr heseipbefoye daseri epepdy wnter al  or

}[ opi ¢al rout ﬁ?tor the Hﬁila%}f(?ﬁcaaﬁl&ggms%, lthe nature and QEVER#tY ¥ the enpl oyed

n the form'of a pharnmace mgos tion Lnﬁassom ati.on Wx;[&iﬂ a
hurman or diserders bring treated e the teight of Hierparpmal; Howryerghpnibgosewillyi ent |
al t hough phhgal fain 0.1 to S00mie R ekAiBple Y WEYirhe, W thé ddmpraitiodkley depend on
t he node . of a m'gi strati

on. 30 . . . Coppositions . are prepategd by
adni xt ur ERHOy ngﬁofﬁb‘?@ nOFRRL Y% be ?%Pmbﬁt%ﬂeggnce or m?)rgrt%ﬁlt %ﬁgla (%P" 1?’5 pi cal
adni ni st reaarmple 2,348 @$ titiesa dayy mioee suatlp @ t6 drtiimeasfa daybsuwhghatdhetotdl aleily
oral jLi gy I ' I I , '
Fecondt et BrERRAR g rad€ PA 7o BB oF 8. bAAOAR moRTally 10 1000
suspensi ong foserampls by 2@smarthat is imtheanras of gppioxemately 0.02 to mgrkg/day,
admi ni st rﬂ&%%slgaglwﬂ&i R is, Rir@h@mbRM. 15 b Pakfigadyar shaped oral

conposi tions, since they are nore convenient f eneral use.
Tabl ets and cdfdhe é}éo‘fecﬁes‘iﬂb&g dgsage Aangey Be F%‘Foé\?%"a&§?fé?t?9redp&§%tﬁa g?f they a
uni t dos%mpoundscﬁ‘ﬁﬁbﬁﬂeﬁt&jm conventional excipients such as binding

?ge?tﬁ, il erhsl ’su%:u ntﬁ%@ﬂ;[?%géiget éoln!?ﬂ)und may be administered by any suitable
PCT/ EP98/r6u18,18g. by the oral ampeenteral drubpicalanutes. Borssunh sep, shet ecompegnd iiibint s,
flavouri yBg; i fhdr ARk hizal siHBY i EsseGatiorwakGor di ng
towel | Risbmats HEployPRuf e o Al fital composfiB aLhers, Lor, use
i ncl ude dwimanlcsyeterinanymhagnacentcat 6%"&13&@&“6@%@9/% FHEIPIRPL a th‘ﬁtﬁg‘ $eXaghi t abl e
di si nt egrigpt 3f RGO HIRsitbA WD naReAINVAPHAPYE Rl el T adffinistraioph derivatives
5 such as sodium starch SI éq(_:ro% E?ta%ﬁ‘ Sui t aQI e | b@l E:??ntts i.ncl ude, for
exanplle, nagndsqrapRsitions argprepared BY agniXiuyg aa Bﬁaﬁ“‘#ﬁ g G0rRtEd (S % ept abl e
wetting agedeal stabpidsl adatnismatioayand as such may be in the form of tablets, capsules,

oral liquid preparations, powders, granules, lozenges, pastilles, reconstitutable powders,

injectable and infusable solutions or suspensions, suppositories and transdermal devices.

Orally administrable compositions are preferred, in particular shaped oral compositions, -

35  since they are more convenient for general use.
Tablets and capsules for oral administration are usually presented in a unit dose;
and contain conventional excipients such as binding agents, fillers, diluents, tabletting
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sul phat e. Solid oral compositions may be prepared by
conventional nethods of bl ending, filling, tabletting or the lik
Repeat ed W0 884894y oper ati ons may be used to distribute thePGHEP séPé?1i3\/e
agent throughout those conpositions enploying large quantities of fillers.
Such operations are, of course, conventional in the art.

Oral | i qagesitsphibpiasrits, disistepeapntsh eolburahtseflivaruning$, and evettingragehts, Thguatdets or
oily us Lon /rups, or elixirs, or may be
present eﬁ’aéi’ Q%Féaccog%ingg &Eh%g\fv%%@reﬂéoidgggﬁt ‘jon with water or other
sui t abl e vehi Btitabibefibers forsuse igdude ¢allgldse, m@nltobd@w@md@ﬂmmlmnt ain
‘convent i e

or bi 1 f Qé%bsr bl e R %‘2%@9% al%@%ﬁﬂﬁ%%l;&‘é{%@???F‘Pﬁd%?é‘““s

car bdky neuchyas se«bum@%sléglycollate Siteble ubCats HcHde, EXFPPlRy MABRRSHIER ed

edi bl e f gbsateeTultabIE phnReeMaly atSdptdIawBltiag a agents incRfdlesbdim BaRRi t an
nonool eat or acaci a; non-aqueous vehlcles i ch may include edible
oils), WP@E%mpI e, alnond oil, fractionated coconut oil, oily esters such
as esters of—88lid ol y@ﬁpésﬁ@onspﬂa}pvé prepargd $¢ obnventiond] Imdthaisaﬁmndmg,

preserva ves [ ex .opyl .. - oate or
or bt o abliie ahigtine bk e Ripladhiet Yrersisms i RO ASHHGH Ge
agent(. actwe agent throughkaut these entnpositiondermnplo ping darge quaritities df filers. cSusle f orms
are prep of the present invention and a
sterile %ﬁ&q%%%ﬁ%&g&acomapnugﬁ&h ‘on 25 the vehicle and the
concentrat i onOr@éﬁubbPrémfh@nSsm@p raypfs fosleyamplepequsaubpngily ]

sol uti Onamgéﬁlaﬁrmﬁtkahspéxﬁﬂgfoﬁﬁl gl &S&ix&br&zﬁi}%@ﬁ%wﬁﬁéd% Wod &

vehi cl e an sterilisin ng |nt a suitable V|aI or
anpoul e gﬁde%’ééﬂt}‘%%“ WHEPATTRY RS ISS}‘%"“’tI ﬁ‘lcel&EPF{?%Wt nggd a | ocal
anaespd hef;ﬂepmﬁmﬁﬁay/a@ntaﬁﬂs:oﬁwimlanﬂfaaaim@s 8@hHsSugpeadial 3gents, for e;ehns,ﬂal ved in

LD Ve e BeBARRR ST W Ry PR Bl AR 2
Par ent er aﬂummspmhearnage]amrdxym@eaated ediblesfiatss eranlsifping \ageits, fonemmplener except
t hat b
5o PO LR R SRSl L PR 1o
suspendi PS)i 191 Fﬁ%nﬁlﬁeﬁlmoéd @elhfreqt@namd\ﬁam%e e VyeSteéS such as estgrstafct ant or

vet tpmg Fﬂ%ﬁne’ §ro'€51fehb| @B ol, Br ekl ﬂQﬁmspké&Wﬂv@s ffacéalipid ﬁletlﬂf'l bPpivpgh

distribu e activ

R UL N AT A gt drsired comeniopeh groulc nelpuring

oi nt ment agentyat ch for system c delivery of the conpound and nmay be prepared
in a WO
98/ 43947 .
PCT/ EP98t@apaad of the presapt irsientiomand srstanisrvehicls: Bicanopipoundsiegending brd in t he
St anglar dﬂ%%&% Phartﬁy E&xééﬁtratlon carP5¢ BRieP b QPbrdd o AisIbhed. Pﬁ%nteralB W Barry

(Drugs an maceut | cal . SCIences - Dekker) or
Cosnet i ceMudgns@areneraradly mrenargshby dissolving the active comPWHaidalat\feawlf[ @rrdr filtgray

cont ai N wilidieg befotd NkingGerdtasustblsld v or Bmpodletihd k3afiapt aldsamega@ent s and
diuretics SItI ns w | |

usual |y BUWRRELTHSHAS 8&0??@539\%6??’?% Presepva?‘?’esp‘?‘ﬁ%rh“ignﬂg A8 %rﬁé ¥or use in the
rredl cal dissulvereintthe ochielen&d.enhance the stability, A% asspdsitien eam bt frezéresdfier

phaéémcﬁphlgr‘iﬁ{o't}é 9%?%?& &Q'&atg%@&o@&@ﬁn&?@&%ds conposi tions and

I ngredi en nary use: for exanple the term
Parenteral suspensions are prepared in substantxally the same manner except that

For parenteral administration, fluid unit dose forms are prepared c50n'taining a

the active compound is suspended in the vehicle instead of being dissolved and sterilised
by exposure to ethylene oxide before suspending in the sterile vehicle. Advantageously, a
surfactant or wetting agent is included in the composition to facilitate uniform
35  distribution of the active compound.
For topical administration, the composition may be in the form of a transdermal
ointment or patch for systemic delivery of the compound and may be prepared in a
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10 'pharnmaceutically acceptable salt' enbraces a veterinarily acceptable

salt. . The present invention further provides a nethod for the
t r eat menty@ogi43957 prophyl axi s of arrhythm a, especi al |BCUERSI0O23 .
arrhythm a such as ventricular arrhythm a, and al so i schaem ¢ rhythm
di sorders in a human or non-human mammal which conpri ses adm ni stering

an ef 1 eCkbdeniBoN plANES fortiBbBe, 8 aésRfBR AN Ltﬁ,&ya% falbHIRO o dgon- human 15

mammal i Kohe . ) nveni en e active I ngredi ent

may be addérmaglegioal Fesmulaipry rBeWuBagy|(Drugs ang mﬁ%ﬂﬁlﬁﬁ%‘r@%fﬁ ore

defi ned, mﬂﬁée{ﬂ £ GE.srﬁetwag;yqnh@ﬁaramﬁgooﬁé). the present i nvention.
t men

In the trea and/ or  prophylaxis of arr h%%tgm a_.and/ or isgchaem c
arrhythni a 2olna€m§m¥§e¢hﬁﬁ16‘8ﬂ%lm@b’)°°w PrACHNe PIFIEHRCE 855 uch as those

descrsbegn@ipg Srtensive agents and diufdtigs] ar dosage regi mens are suitable for the
treat ment and/or. prophyl axi.s nen- human mral s, . . In a
further as pec@ﬁ‘ﬁ&oxﬁ“’é’gé’ﬁ?cﬁcﬁ%%{:?%ﬂosd&% %ISUSP% B%%CCSWP@S%E%W%P) f or

t he offpritited directéons forausatnl theanedical freatrdnt concermtedent  of arr hyt hri a,
especially cardiac,25 . t.B]gg ] vent £i.c r ra, and al so
I schaem ¢ rhyﬁfﬁ*sﬁﬁiﬁgrrgﬁletfﬁég}xl aéé{ﬁ{laﬁil%wgquéff: séeHl g?(%cc{:?%?g%’ effects
are i ndi eamdsitibmen@dngredicuts foy batk humahahd vetenpary use: for ¢xample tigderm
ment i;gne ']ggﬁ . anta ' IheefidriiPbgBlaaRl es il lustrate the
[ nverll [ o(rdP u 9%@%%&9%%.??%@1? ?al’% ﬁmgﬁacﬁ/ay. © e

-6- Themresgnigguention further provides a method for the treatment and/or

E—CE-?B E[P[Qg/ dis oft aﬁrhyﬁﬁlﬁﬂlﬁsﬁediztﬂhy ?mdiaPhﬁ 4 ml¢|h@§ ventricular gx:[rhythmb ia, g
-[[2-(3, 4-di oxypheny. ami nol pro -4- ni.t robenzam de,
hydr och ?a@owgg AR dhsdsSerfn p R o Boy RipA gl g ORET 5
litres) \admidistdgng aweffedtive]jda-to8icdamount of Compound (I) to a human or non-human

di met,hoxyphenyil. kno] propyl ]-4-nitrobenzam de hydrochloride (2.44
kg, 2.986 mx}ﬁ%%tggghlle%% stirred suspensjon was then heated to 60[err]Cto
gi ve a cl ear <$inyeniontly, the astive ingredient may be administered as a pharmaceutical

composition hereinbefore defined, and this forms a particular aspect of the present

invention. _
In the treatment and/or prophylaxis of arrhythmia and/or ischaemic arrhythmia
20  disorders Compound (I) may be taken in doses, such as those described above.
Similar dosage regimens are suitable for the treatment and/or prophylaxis of
non-human mammals.
In a further aspect the present invention provides the use of Compound (I) for the
manufacture of a medicament for the treatment of arrhythmia, especially cardiac
25  arrhythmia such as ventricular arrhythmia, and also ischaemic rhythm disorders.
. No adverse toxicological effects are indicated when Compound (I) is administered
in the'above mentioned dosage ranges.
The following Examples illustrate the invention but do not limit it in any way.



solution was hot filtered then cooled to 30[err]Cin a water bath. A small
sanple was 10 renoved and scratched to induce crystallisation. The

cryst al swessassgided to the bul k sol ution and this wafCIERSHMEPBo stir
and crystallise overnight at anbient tenperature. The resul ting
suspensi on was cooled in an ice bath for 2 hrs. The solid product was
filtered e washed with 9:1 ethanol:water (v/v) (1.5 litres), then

et hanol F‘?%‘Bpm s) and dried in a vacuumoven fitted with a filtered

air bleed at 30Q- BB;ﬁr[r fzg c ns ant i{ve é Xﬁﬂ‘tOE?l]]“S titled product
as a yel Preparation;of N-[3-[[2-G5:4; P&h? YP n "?ﬂn

N- [ 3- [ [ 2nitBobenaanvide; bygpedisridek¥dratan no] pr opyl ]-4- ni t r obenzani de,
hydr oghl ori de hydrate 20 An oven containing trays of cotton wool

eatur 2t o hinlFOET MBSl BIAUTaL 015 8O earlled  N-3-[0-C 4

(3((2- (348 j%hﬁi?}éhh&é ¥l BERHlide Hyd?beHI GG 20 IE 4.86
vt T S el B T R e o

achieved

const ant seletighwas hotyfltereds X)é@IOIPﬁl m9°§em@mer I'%F‘Pa @RP¥Y8She 25

at nospheransvedaqdistratvhed ® inducendsy gallisationp Ehaenystalsiwergpddeditiodhabykof t he
titled coppamahd this wasaﬁlcﬁveﬁab lsﬁlr/\mﬁiclirysialhse overnightaatplrbicht temperatBree Theat i on
of N-[3- 45@{ Sg sﬂﬂ'j&‘ fc@bﬁih%} PP TRRYbId Prod3&t was filtered,

ni t roben r och r|

N-[ 3-[ [ 2¥esh ﬁ | EH?S £ gthangl (730.mie) and drigd dna

hydr ochl aa¢ugem oven ﬁ“@r@@@? %e s"‘EF %‘?ﬁ’cﬁ-’ﬁ gﬁé 5Iar“élwel‘él S BYESRE spirits
(1 MB)5 ( 36ifledl pyodactchs a yellowsmdidr (34 s) . The m xture was heated to give a
sol uti on. The hot solution was cooled to 35 anbi ent tenperature in a

wat er ba $0 minutes. The resulting suspension was stirred at
gﬁqra?'

olia g ENEEN dl‘ng?@°*§f’%§>ﬂ&éﬂ%ﬁ‘ﬂ%§gq’?’}go‘§ﬂ°é) “and Teft open

solid pr
at anbient tenperature to give

to the amiebenzamide %’dﬁ??h‘%gf
104. 26 of the titled product as a yellow solid. 40 Exanpl e 4

Pr epar at ifowh dbh{aaniag Rayshofotoneicobsanmhted wijtewhtyt fasprebeaiedip4q°CAN-

n| tr oben%g«@ ‘é?lt JNEh &B&ﬁﬁhmﬁﬁﬁbﬁampyl}4 nitrobenzamide hydrochloride (100g)

PCT / EP98 /vf?fé’l?feé{@n %Ei R, c1ve)t-ed tray 1? the oven and left to hydrate at 40°C. When the

N- [ 3- [ [ 2-Prestust badachiryg 5?1‘5\‘@‘ Wé"f I“]‘?éﬁﬁ TRP YL th?love‘;*ﬁj :xﬁy;ﬂ IRER {7 the
(21185 i mtmesphateya F@‘Fﬂ} e eRPI R %Y‘? 8}(. gﬁ?mpg‘rﬁfler at ure.

Concent r asagehywsolidl ori c aci d (62m s) was added. The reaction tenperature
rose to

Example 3
Preparation of N-[3-[[2-(3,4-dimethoxyphenyl)ethyl] amino]propyl]-4-
30 nitrobenzamide, hydrochloride hydrate

N-[3-[{2-(3,4-dimethoxyphenyl)ethy1]amino]propyl]-4-nitrobenza.mide, hydrochloride
(100g) was suspended in industrial methylated spirits (IMS) (300mls) and
water(34mls). The mixture was heated to give a solution. The hot solution was cooled to

35  ambient temperature in a water bath for 30 minutes. The resulting suspension was stirred
at ambient temperature overnight then cooled in an ice-bath for 1.5hrs. The solid product
was filtered and washed with IMS (100mls) and left open to the atmosphere to equilibrate
at ambient temperature to give 104.2g of the titled product as a yellow solid.

40 Example 4
Preparation of N-[3-[[2-(3,4-dimethoxyphenyl)ethyljamino]propyl]-4-
nitrobenzamide, hydrochloride hydrate



50[err]C. The mi xture was cooled in an ice-bath to 25[err]C then stirred at
anbi ent tenperature 5 overni ght. The suspension was cooled in an ice-bath

for 2hrs,\',v65|§ f4ystalline product filtered, washed wrdT/ErB/O(ASONM S) ~
and left open to the atnosphere to equilibrate at anbi ent tenperature
to give the titled conpound as a yell ow solid. SPECTROSCOPI C DATA -

(A) Hgt%nafﬁ’é ) eSO he 90.55M4z 13C
CP- MAS Nménsqmg@tﬂdmydmb}ﬁr@élcldsﬁ@ iy vasadded [ihg reagtiph IeRpSFAUIe TOSE 10 gam) e
wer e packeeC itielmixture wak coolediti amgicebiath ta 24°Gribaresgirred ahghbieshiemperifire VAS) 15
zircogiag ”vf:&% t.FiHetsB6henkibh s K6blel i€ @Picebatin®r Shifsf theiceystallimd grodadt (ca. 50
mg) to fi aJh%Ei%th THF (D 4tRh1s PRI et ¥ped REtE %ﬂn&sﬁﬁ&‘é‘ to Muifibfatdrtr sanpl e

preparat was nec | ent tenperature on
an AVX366MPHE ISTREH “rﬁtto “ﬁ&ge Fﬂg‘gﬁ%ﬂe%}ln\a%say8ﬁ° Spectra were

acquired by cross-polarization (CP) from Hartnann-Hahn mat ched protons
at a fi elSPBOTROSKI@PIOPATZR -donNal3:[[2+(3d- was 1 6 nms, and repetition 20

time;jyas g sgo%mmewﬁnﬁasmab kit behsdulidel hyftokiioridetydgate.

acqw Siti on t wo- pul se phase nodul at'ed (TPPM conposite
150 f| t t 7 Ch I

ShiTs wbhb emh%a?@f*&avﬁc?@aﬁgagw%%eaﬁ% esignal of o a

gl ycine L@gbo%%gﬁiflﬁ c% echEﬁ’hc%ift?Q:@ tﬁfﬁat&&ﬁ?’f‘&lﬂé’las

accurate

Tabl e | Samples were packed wi mlmmglogrm ng into a étlnérp (,ﬁmm IS’{.ASé m e
28. 815  zirconia rotggfited with g Kgl-F cagpusing suffigient mategal (ga O rg@gtog'gl t%g
123.6  }@8 sBort oflth® c8p spat81ND furtll@@a@ple pragargtion Wasnegessarys6. 2 (B)

X-Ray Po Diffractjio of . t he XRP es
char act ey e WeRe T at %nt?f%%%tf ?ragg P%E&WBQW‘E@F‘“ at amg AT X-ray
powder dioffl Pkidz.Sipsetes weraACsuired, bssereﬁs:mlav@?éwaéga) fremdaErans

spect r umpstthieg pritend atld feld of SQ&blai The CBreonteaidime was 1.6 ms, and repgitiomnode:

Cu 330 EhRewad D3s. PRBBhOWere de@?iyd at a field G 86 kil duriag acquidition BY usiAg a

Start anglg: :pulse ph rgg ﬁé}éh ¢res composﬂe%@ﬁlue%@g B0° flip angle;Phalk [err] 2[ err]
8k

Ij?:re{\tlg)i %?i‘ﬁ&s ﬁg 2n(134(;;%rethmﬁy hiflyr?eth?, o]cgm Flnzocjalzfﬁw/}% 4-:1512%?&?28?? de hydrate.

S’éep 128 ltematlow cal sh1 Wl e tse:rnea'i)ly refercngeth% the carboxylate signal of

PCT/ EP98/aglycine test sample at 176 4ppm relative to TMS, and are regarded as accurate to within
+/- 0.5ppm.
25 Table I
C13 Chemical shifts (ppm)

28.8 32.0 38.1 49.9 523 56.0 56.8 109.9 111.2
123.6 . 1288 129.8 131.7 139.3 147.0 149.5 166.2

(B) X-Ray Powder Diffraction (XRPD)

30 A summary of the XRPD angles characteristic of the Compound I is given in Table II
A PW1710 X-ray powder diffractometer (Cu X-ray source) was used to generate the
spectrum using the following acquisition conditions:

Tube anode: Cu
35  Generator tension: 40kV
Generator current: 30 mA

Start angle: 3.5°20

End angle: 35.0 °20

Step size: 0.005
40  Time per step: 0.25s



Table 11 . . XRPD Di ffraction Angl es

e e o7 (ARG
16. 070 17. 765
21.185 23. 875
25. 430 25. 885
26. 370 Table I 27.020
27. 455 29.320 5 (O I nfra Red
spectrum The infrared a trhs C of a mneral oil dispersion
o1l‘o conpound (1) was obt amﬁu%ﬁﬁ%&gﬁ@%z&n- El mer 2000 FT-1R P
spectronmeter at 2 cnferr] resolution. Data were digitised at 0.5
cnierr] intervals. The specPiffrastion Apglan in Figure (1): 10
- 9- (°20)

12.78

14.675

o 16.070

17.765

21.185

23.875

25.430

25.885

26.370

27.020 -

27.455

29.320

5 (C) InfraRed spectrum

The infrared absorption spectrum of a mineral oil dispersion of compound (I) was
obtained using a Perkin-Elmer 2000 FT-IR spectrometer at 2 cm™! resolution. Data were
digitised at 0.5 em-! intervals. The spectrum is shown in Figure (I):

10



WD 98/ 43947

PCT/ EP98/ 01913 d ai ns: 1. Hydr at ed

N-[ 3- [ [ 2wpeghaagizet hoxyphenyl ) et hyl ] ami no] propyl ] - 4- ni t r o PEIVER2RPIAE3 ™
hydrochl ori de characterised in that it: 5 (1) conprises water in the

range of from1l.7 to 2.4 nolar equival ents; and/or (1) has a
neltingngﬁLnt above 145[err] C and/ or (ii1) provides an infrared
spectru ai ni ng peaks at 3510, 3342, 3076, 1665, 1598, 1343, 1330,
1216 and 801 cnferr]; and/or (1v) prOV|des a solid state nucl ear

magnetic,r esogﬁ, eldslge@t[[?@ @‘aﬂh&hﬂkyﬂeﬁﬁfbﬂﬂﬂ]%}mﬂcﬂprop?l]uf-hﬁro%&h&mmI ally

as represente provides an X-ray powder

ref ractl bYdr(Jm W@Weéﬁb@@hﬁtl al'ly as represented in Table I1.
G?”POU&H ﬁEe%Qﬁadérriﬁ therafig@dMrdm WWhioh4 epipreigsiealehtspandios to 2.3 or

1- 9 to 2 Ien f ter 3. A conpound
accor di n@l)to bﬂ%amet %é‘i‘ Emadwoéorrprl ses 2.0 nol ar

equi val ei§. pro¥@des ah infra refl spmndnmmmtwwwnwm 1665i1488,1 to 3,
whi ch ha i in_1. the range of from 150[err]C to

154] err]%&rﬁ% 1336 dghlgglnﬁoaﬁl T accor di ng to any one of clains 1 to 4,
whi ch hasﬁn@ n’pi'dmdﬁg aprolid tstatef nuclear magBetieresqrance Pecinan cpuaininp chamirad,
153[ g{u%g&&v\% ﬂygsr%’?%fented m@ablel Ad%;npound according to any one of

cIa| es_an | nf tru cont ai ni hg peaks

at 3510, §842, mmdq;we’i-r%w %efzact%é% Pé&%ﬁeﬂiﬁ‘g‘tftam‘a as i%"&%‘em‘fgs

1310, 12 /T ¢¥id#0., 1216, 1162, 1147, 1119, 1105, 1048, 1036, 1025, 981,

921, 891, 873, 854, 801, 767, 720, 626, 573, 553 and 500 cnierr]. 30

7. A conpound according to any one of clains 1 to 6, which provides an

i nfra reg, A cappedriduitterdhgttartaiml I, which dompuises fagmad . 8 to gl d o121
prqcess. f r Ling hydrated N-[3-[[2-(3,4- 35

di netlﬁoxﬁ‘b‘ﬁ%rn‘igl @%Wﬁo‘ife\ﬁ%no] propyl ] -4-nitrobenzam de hydrochl ori de

according to claiml1, characterised in that

N-[3-[[2+3, 4-4 Léﬁfa&ﬂf&yﬁggﬂaﬂg)tgtcm}rﬂ P& A8hPT, i conprises 2.0 molar

equivalents.

20 4. A compound according to any one of claims 1 to 3, which has a melting point in
the range of from 150°C to 154°C.

5. A compound according to any one of claims 1 to 4, which has a melting point of
150°C, 151°C, 152°C, 153°C or 154°C.

25
6. . A compound according to any one of claims 1 to 5, which provides an infra red
spectrum containing peaks at 3510, 3342, 3307, 3076, 1665, 1632, 1598, 1548, 1520,
1343, 1330, 1310, 1267, 1240, 1216, 1162, 1147, 1119, 1105, 1048, 1036, 1025, 981
921, 891, 873, 854, 801, 767, 720, 626, 573, 553 and 500 el

30

7. A compound according to any one of claims 1 to 6, which provides an infra red
spectrum substantially as illustrated in Figure (I).

8. A process for preparing hydrated N-[3-{[2-(3,4-

35  dimethoxyphenyl)ethyl]amino]propyl]-4-nitrobenzamide hydrochloride according to
claim 1, characterised in that N-[3-[[2-(3,4-dimethoxyphenyl)ethyl]amino]propyl]-4-

10 - RO R G
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PCT/ EP98/ 01913 ni t robenzam de hydrochloride, is hydrated in the
pr esence-WO 9BM4T equi red anount of wat er . _ 9. PCHNEPISHHEESS
according to claim8, wherein the Hydrochloride is crystallised or 5
recrystallised fromwater or an aqueous sol vent. 10. A

phar mace Qb £5d0 85l BB riae P hi @hird iSRS bf the ¢&RidH Asolft 6 @i m 1, or
a pharnaceutically acceptable salt thereof and/or a pharnmaceutically
accept ab"&@&o| vat e t hereof, and a pharmaceutically acceptable

carrier. 10 11. Compound (1), according to claiml, or a

pharmaceyti cal ] y_accept ahl e salt thereof and/ or .a pharmaceutically
Peceptante ol OB EgIE ©3idimdl WrERim te ity B, S cAITRA SF

subst &nceecrystdliised ft@n wat@@orpowrgdedus)splvastcording to claim 1, or a
pharmaceutically acceptable salt thereof and/ or a pharmaceutically
accept abl e solvate thereof, for use in the treatnent of and/or_

prophyl aXi0s ofA pharmacentical compossioncompsisingycompalinddPdeeerding to claim 4®r  The
use of %m@m&eﬁﬁaalga%eaﬁ&dww Befeof b/ a MiarRaBRRCARELIE tﬁ@i'e's)ﬂﬁ%ﬁacept abl e

20 salt “thereof and/or "a pharmaceutically acceptabl e solvate thereof, for
t he manufthzeefs endy pharmaceuticaliyaccspighle cABICTt he treat ment of arrhyt hnmia and

i schagm ¢ rhyt hm di sorders. 14. A nmethod for the treatnent and/or
prophyl axi.s of ,arrhythm a and i schaenjc rhythm di sorders.in a human

b Chom- diian remaiAD: BBing PRIl r A rbpmpictli by seScPus st oot

non- t oxi and/ene phirmokenatip actpiable sobvatatherf for eset dsaalacyvethempewtiy e sal t

t her eof aﬂgs/té)x{cea pharmaceutically acceptabl e solvate thereof to a hunman or
non- humart mamal in need thereof.

15 12.  Compound (I), according to claim 1, or a pharmaceutically acceptable salt thereof
and/or a pharmaceutically acceptable solvate thereof, for use in the treatment of and/or
~ prophylaxis of arrhythmia and ischaemic rhythm disorders.

13.  The use of Compound (I), according to claim 1, or a pharmaceutically acceptable
20  salt thereof and/or a pharmaceutically acceptable solvate thereof, for the manufacture of a
medicament for the treatment of arrhythmia and ischaemic rhythm disorders.

14. A method for the treatment and/or prophylaxis of arrhythmia and ischaemic
rhythm disorders in a human or non-human marmmal which comprises administering an

25  effective, non-toxic, amount of Compound (I), or a pharmaceutically acceptable salt
thereof and/or a pharmaceutically acceptable solvate thereof to a human or non-human
maminal in need thereof.

* [ L M S *
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