WD 01/27071 PCT/ GBOO 03847 POLYNMORPHI C N-[ 3-[[ 2- (.3, 4- DI MEr HOXYPHENYL)
ETHYL] AM NO PROPYL] -4-N TRO BENZAM DE HY DROCHLORI DE This invention
rel ates WO W2i¥¥el pharmaceutical, to a process for thePp’r/Gpw/m«mn of the
phar maceutical and to the use of the phar maceut i ¢at” i n medi ci ne.

Internatio [ 1347 dlscloses
certain co%’oun [3169%@%%&@"% XPHJ%E&]%R% ?gz‘%gnsa %al t

t hereof, or a soI vate t her eof , cha‘?mﬁ%dhl n that: Ar representf
substitute l]i m t S are
sel ected ffihwjg i mﬂé%}%%qm%%a oxgﬂtg?pm Erﬁf%ﬁt‘ﬁg% P € carbon
atons any f %%‘?P‘ é‘hﬁl@“ﬁ e\pharpeaytical in madibive. at ons to whi ch t hey

are att&ched majnté:pationl Patas (ApEHéﬁh@h,q!ubﬁbéﬂ‘on'Nﬁ%ePWG BEA34 disclose ONB

wherein on m%@g: %EE said atons are 15 oxygen or nltrogen_ A
‘represent s% 18150 e%géuél% wherein each carbon is optionally

substituted by 1 or 2 Cl-6 alkyl groups; Rl represents hydrogen, alkyl,
al kenyl or cycloal kyl; one or t woRpf t he group f R2, R3 and R4 represents
nitro the remaining menber s of Ryl 0 groug of R2, R3 and R4 represent
hydrogen; X represents a - CO NH ety Xam fN-épr-eé«ents C2-4 n-al kyl ene
group wherein each carbon is oprjordl |y substituted by 1 or 2 Cl-6 al kyl
groups. Exanple 2 of WO 96/13479 is the hydrochloride salt, N[3-[[2-(3,4
25 di net hoxyphen | ) et hyl ] ami no] propyl ] - 4- ni t r obenzami de hydr ochlo¥i de
(her ei 8 t &F 25l erepépéaﬁ@uat@@eagf'c aractesised icthator i de' ), the di scl osed

mel ting poiAregrésentsisabstinfieddkimadbstituted/ay, WReHeR @R bpHbSA QMR tiRindsaad
N-[3-[[2-( Retlited from alkyl, hydroxy or alkoxy or, if attached to adjacent carbon atoms any two
substituents together with the carbon atoms to which they are attached may form a fused
heterocyclic ring of five to six atoms wherein one, two or three of the said atoms are
15  oxygen or nitrogen;
A represents a C]_4 n-alkylene group wherein each carbon is optionally substituted by 1
or2 Cl_é alkyl groups;
R} represents hydrogen, alkyl, alkenyl or cycloalkyl; '
- one or two of the group of R2, R3 and R4 represents nitro the remammg members of the
20  group of Ry, R3 and R4 represent hydrogen;
X represents a -CO-NH- moiety; and
Z represents Cp_4 n-alkylene group wherein each carbon is optionally substituted by 1lor
2 Cj.6 alkyl groups.
Example 2 of WO 96/13479 is the 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-
_ dlmethoxyphenyl)ethyl]ammo]propyl]-4-mtrobenzam1dc hydrochloride exists in a novel .
polymorphlc form wh1ch form i is partxcularly sultable for bulk preparation and handhng
30 andisalso indicated to have superior fonnulatlon propertxes This novel polymorphlc
form can be prepared by an efficient, economic and reproducible process particularly
suited to large scale preparation.
The novel polymorphic form also has useful pharmaceutical properties and is
considered to be a useful anti-arrhythmic agent having combined Class ITI/Class IV anti-
35  arthythmic properties, therefore showing an improved pharmacological profile over pure
class III anti-arrhythmic agents, in particular showing a low proarrhythmic potential,
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di met hoxyphenyl ) et hyl ] am no] propyl ] - 4- ni tr obenzam de hydrochl oride. exists
in A novel pol ym)rphl c formwhich formis particularly suitable for bulk
prepar aW®8/22%d handl ing 30 and is al so indicated to hZ¢ET/GRIYBISAD,

formul ation properties. This novel polynorphic formcan be prepared by an
efficient, econonm c and reproducible process particularly suited to large
scal e pr egamhbnresionnem;e pantxaptilp Gimetion pg the ischaemie myocardiym, Jtis gpnsidered to
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agen avl n CO SS | es

e ore o ou °‘§“&1¥¢Eﬁ%ﬂf8§?“bﬂ¥?’f?&&?r‘8’ B moxe BB iR L o |
ant i - ar r hyl{Z+3,4-dingethexyphényDpthyansinb Jpropytjetrhitegbenzamiderydrochlosidéni ¢

potentisl, m&aﬁ@@&d&é&%&t&’@é&ﬁp&{n@ Zharﬁ&a@ehi/nﬂhﬁﬁiorl ng the
contracti I&yfunctl n of l@he |scEae ocard| um is considered to be

particul ar flate; fﬁ??%?%?“%ﬁ?‘?‘?‘&l?ﬁg %P ac
arr hyt hm adnﬁs&nbﬂaﬂxaﬂglayreprdsmtgdm%hlel;m i on provides a novel

pol ymorphl [ (XRPD) pattern substantiall ted
[[2-(3,4 T@i: %%fm&%o)ﬁﬁegrr%ﬁﬁct} gr opyP)pZ erﬂlf?ggnﬂzaymasgeprﬁi/ rochl ori de
5 (herei na‘F‘t ‘Eferred to as ' Conpound (1)) characterised in that it:
(1) provi dgis) a prohdek aﬂm&eredupémmsubgmiaﬂlyasﬂhmmaatm}ﬁgmemum cont ai ni ng

chem cal shiftf, ﬁhlpé“é ' )
provi des an X-ray_po ﬁm’éﬁ#’r ac"t%lﬁg ! &Eﬁ@?f) @Q?‘ﬁagﬁgxst ant | alﬁﬂh i

r epr esent et impyrerippnesuch as whey 99‘“@%@%@’&9@@91@% Eﬂlr um
subst ant i abﬁ@eﬂgdﬂobﬂ:luﬁddataagloﬂmiﬁn@ﬁme (1). The present invention

Co f
Such ne.when achiEhBbY, orl3hd(irl i Spiifti or&g‘aﬁkﬁ%ﬁ&mfﬁﬁnﬂm of |
t he Hy#¥ ochl or|'Haelaverﬁtﬁyab?mwm@@rqcassfowra?mbham\@cnmmhrel9nns ina
2 u[) II’ ggeg gr GINAES-IP[QO(BﬂL&meﬁmﬁWﬁFm propyif-4-Hiteobeiznitie Byiiredhictide) ovi des
N-[3-[[2- (%Cgéggﬁégg%tfg% %@Q"’%}S‘&ﬁ Eoﬁlr?pryoloenzam de

hydr ochl ormbenzemmeéw@@ph otide § 1s|¢r>ts macetomtnle and thereafter the

N-[3-[[2- (&eﬂoﬁ&:lﬁ%ﬁ@%ﬂ?ﬁ&ﬂﬂéﬁéd&i]am no] propyl] - 4-

20 Preferably the acetonitrile is removed by drying, suitably in vacuo.

The crystals are preferably dried at an elevated temperature, for example at 60°C
and over an extended period, usually greater than 12 hours for example 36 hours.

Crystallisation and any recrystallisation is generally carried out at low to ambient
temperature, suitably at ambient temperature.

25 Suitably the Hydrochloride is dissolved in acetonitrile at an elevated temperature,
for example the reflux temperature of the solvent. Conveniently, crystallisation is
initiated by allowing the solution to cool to ambient temperature.

In a preferred form of the process, Compound (1) is prepared from a solution of
the Hydrochloride in acetonitrile at an elevated temperature such as 60°C, allowing the

30 product to crystallise on cooling and thereafter drying the resulting product in vacuo at
60°C. Purification of Compound (J) is also suitably effected by recrystallization of
impure Compound (I) using this last mentioned procedure.

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

35 reference.

As used herein, the term "cardiac arrhythmia" relates to any variation from the
normal rhythm of heart beat, including, without limitation, sinus arthythmia, premature
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ni trobenzam de hydrochloride is crystallized fromacetonitrile and
thereafter the acetonitrile renoved.fromthe product. 20 Preferably the
acet oni t WPI0327031 r enpved by drying, suitably in vacuo. ﬂg’@?‘&?&?%?s are
preferably dried at an el evated tenperature, for exanple at 60C and over

an extended period, usually greater than 12 hours for anp).e 36 hours.
Crystal | i s&eartheatz MWMM&Q?‘&IWF?&W@WW pERBYsma| {ac M%ﬂ‘dout at | ow

to anbi ent P}W&Eﬁ&;@.ﬂaﬂd’hﬁ-ﬁﬁoﬁs at arrbl ent tenperature. 25 Suitably the

exanpl o e ref AP S?ﬁﬁ%“e%?"&g%%"? I so  iffenfith s BUFMpabaE! 2t T e, 11
crystalli smmessThquaen@nmngqm provides Gempeynd (D @%éﬁﬁﬁﬁt‘aﬁbl ent

tenperagur%dﬁuﬁcmbg{aﬁéged f orm of the process Corrpound (I') is prepared

froma sol ution, of the drochl or %t ed

t enperature suc ofe PEH ’Iﬂb "gﬁgpro da@sftapﬁ%l se on cooling
and thereaftteamedtqﬂang/m'hmphﬂsnbp #@mw Y\F aﬁby@masm @ fication
of Conmpound,efidik ,ibunqub){scﬁmgg Wahh Misb@essy st al | i zation of inpure

Conmpound (1) u3| th| ast rocedure. . Th rochl ari.de is
prepared accor di 81 W ?@@B{T&é‘%&% a%mfeﬁ%ﬁegsgﬁa{ﬁ%%f Eh VO

96/ 13479. 'Ebmpdmﬂmialmmmﬁxg\&pmmlﬁmemdd@mmt ed herein by 35
reference. n m tﬁﬁ‘&dﬁh&ﬁaw ﬁ%d@i&%ﬂﬂ&eﬁﬁcale&ﬁf,&mdno any

vari ation from t earl beat . .incl. u W t hout
limtation, °°§%Pﬁa‘§g P@ﬁﬁ'ﬁﬁF G &%‘ﬂﬂ?% ‘FS%‘Pf “GB00/ 03847

heart beat, hear tctdntpbhnd(l)isnnhhslt}qadmmstbmduteumtd(u&qfoan-dl a, paroxysnal
tachycardi a and ,ppasmt i Y€ Ridafthh AR ARelSte Bescfibed WA 1gEn DOV the

oot |18n- sroelb oator ey ey 06 3 SORPBULY Hpseofhe pelrciba arveiy ol £ o™
t her apeut i (disoulias beingtrediél and e Weightlof tHeymanhmal. Howswer a imivdoseivl provi des
Cormpound (I r}onIn&'iy &%?alﬁ 6.1%'900 mg for example 2 to 50 mg, of the compound of the
invention. Unit doses will normally be administered once or more than once a day, for
example 2,3,4,5 or 6 times a day, more usually 2 to 4 times a day, such that the total daily
20  dose is normally in the range, for a 70 kg adult of 0.1 to 2500 mg, more usually 1 to 1000
mg, for example 1 to 200 mg, that is in the range of approximately 0.02 to 3 mg/kg/day,
more usually 0.1 to 3 mg/kg/day, for example 0.15 to 2 mg/kg/day.
At the above described dosage range, no toxicological effects are indicated for the

De=

compounds of the invention. :

25 In such treatment, the active compound may be administered by any suitable
route, e.g. by the oral, parenteral or topical routes. For such use, the compound will
normally be employed in the form of a pharmaceutical composition in association with a
human or veterinary pharmaceutical carrier, diluent and/or excipient, although the exact
form of the composition will naturally depend on the mode of administration.

30 Compositions are prepared by admixture and are suitably adapted for oral,
parenteral or topical administration, and 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 usuaily presented in a unit dose,
and contain conventional excipients such as binding agents, fillers, diluents, tabletting
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treatment of and/or prophyl axi s of arrhythm a, espeC| ally. cardiac
‘arrhythm a such as ventricular arr hyt hm a,. .and al so i schaem c rhythm

di sor derwootzmmound (1) may be adrini stered per se or, BORGBIOABI4], as a
pharmaceutical 10 conposition also conprising a phar maceut ically
acceptabl e carrier. Accordingly, the present invention also provides a
phar maceut agents, Mbfipasts, tdisi:negrmsmblomam, favoueings) afdlwettingl agenps) Theasbiets i cal |y

accept abl e ﬁqg‘P rmal 1y adm ni stered in unit
dosage for rrﬁ%g ncgﬁg&%%tgtwev 0 trea t%e I'sor der her ei nbef ore

descri bed depen8uitablfillers for yse-mclnde ecllulosg,mannitol jactosyand Qthergintidarpound (1)
chosen, t he dhid, LSuitable disirteiiiinté inchide btatch, pblﬁﬁﬁﬂfsmoliaenm@dstﬁai adtivatidest he

i ght 0.1t
500y for %%a%{@ﬁ% s e St MO tpotngl Rttt AL L, ©
doses will smnamSu;talzieph@mam@p@lye@cm Wwetting aaentmﬂwéﬁmél@ lagyl for

exarrplezguhggeor 6 tines a day, nore usually 2 to 4 tines a day, such

0.1 to 2500 ?r{;, SRl ol e Y b Bswdet By peblinatle & ooty ™ oy

is in the filling tablettingurdbs liket Repegedblendingoperptioys niay be usedite diswibateithe 0. 1 to

3 N/ kghdayetivepestRrdagiou thbse édmpositidnk ehpldying Mirgd ARIE filiesCSugpd dosage
range, no toxi coI %g% g ef fects are Jgﬂl cated for the conmpounds of the
i nvent i on. CPefalignsars, Rf eouIse, Fenyentiqnalin e conpound may be adnmini stered by

any suitable r@nsldiquel prepavationk maybe lin thp forencfefon kxample, aguepmk or @iyt es.  For
such use, E%eﬁﬁ%oéﬁiﬁhd% | el 19K BY i Bleelﬁ:'ﬁ? | di‘XﬁQ b'e%rés@ﬁe& & i‘&rg rétiuct

phar maceut i Sit tgn I N aS';OCI a 1,0N n_or v I nary

phar maceut i W%ﬁ“i"‘?‘%‘l‘w‘ WalRE QF othprfulsb IEXG}P‘HFBﬁf?”e‘E widiYde exact  form
of t he 1GoMpoepatations may tontgih vomiehtjorcibadiiitives suchiae suspeteiing agedts] for etangile on. 30

Conpositio Qoral,
par ent er al Qarb&?gsﬁ&%%gﬁ%cg?ﬁgtﬂ %ié%tﬁlﬂ %galgg)éésﬁ S(l=,l 1°Eégh%e | n tﬁ% lgésm of
tabl ets, cAuminw;n steasatggel qrhydrosenated-edible fatssem esgsen&r gkample| ozenges,
pastil |l es, lecithin)sérbitati mbhadlgate)deicacia; ndﬁyaepécaislvehlaled(wmémajahﬁhﬂe kedibleons or

uspens’ on s UARRbA! IEind 0, dABRSY BlnIEH| 06 Saters Ul bfesBTN 17201 &

Conp05|t|ons ére | ons,
20  glycerine, propylene glycol, or ethyl alcohol; pwservatwes, for example methyl or propyl

p-hydroxybenzoate or sorbic acid, and if desired conventional flavouring or colouring
agents.
For parenteral administration, fluid unit dose forms are prepared containing a
compound of the present invention and a sterile vehicle. The compound, depending on
25 the vehicle and the concentration, can be either suspended or dissolved. Parenteral
solutions are normally prepared by dissolving the active compound in a vehicle and filter
sterilising before filling into a suitable vial or ampoule and sealing. Advantageously,
adjuvants such as a local anaesthetic, preservatives and buffering agents are also
dissolved in the vehicle. To enhance the stability, the composition can be frozen after
30 filling into the vial and the water removed under vacuum.
Parenteral suspensions are prepared in substantially the same manner except that
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
conventional manner, for example, as described in the standard textbooks such as
-4-




35 since they are nore convenient for general use. Tablets and capsules for
oral admnistration are usually presented in a unit dose and cont ain
convent iVAA&2WIci pi ents such as binding agents, fill eré’CT(ﬁ’ ?nf
tabletting -3 WO 01/27071 PCT/ GBOQO 03847 agents, lubricants,

di sintegrants, colourants, flavourings, and wetting agents. The tablets
may be coatmmmmmgmlamas kBR\MoBm@rnm ithe PhaemagenticabSriengese fillers
for use i NQeiil) 6:idris T2EmeticHIEy ksjpd ot her si m | ar agents.

Sui t abl e di si nt gr cl ude tar ch ' nd starch
derivatives ﬁ{f&ﬁﬂggsgﬁm B?W%?@&gﬁﬁ%f% ?%3 esu UBricants

I ncl ude, fmtt—hxpnﬂphmeatnga@ddlﬂt&mar ate. Suitable pharmaceutically
accept apl e Wetthggs El&ﬂ@c sﬂﬁhéanwduan;sw&b 6yl Whitedna|

conpositions na conve netho s of endlng, filling,
t abl et t i ng OHPHRLPRAIGS ff&w&ﬁ&%&mﬁ% “MSAs may be used to

distribute the Aiﬂs&cldteremﬂmgant phmmhmlwamtabletmmwmn@mdﬁpl oyi ng
'artgﬁ qua{l @Laﬁdi&l t‘ ﬁ:nﬁél?us@ffoﬁ@c% R ERAN Nt : onal
in the ar pre ar e | or exanpl e,
agueous o e‘%‘t?%;’é °s§ 8 gyvempxgiy aB{?rsﬂlg or elixirs, or
may be 1pr esent ed‘hapreaendhyerwmcﬂmherpfmdesemﬂniltbuhetreatmentrandlmer or ot her

suitable v |

convent i ongFﬂp g@’ﬂpl ves sucpa’es? S‘J endil ng e %h%?&{emcmm sor, b| tol,
syrup, net B4 alseischaemicrhythe digord °fs %‘9 g&‘}"g SPRESy |

cel I ul ose, admimmﬂngwmeﬂeaweaﬁm-mic mnodnyolmgnpmméa)adahhmaﬂmn-lmmah3| fying
agents, for o lecithin, sorbitan nonool eate, or acaci a; non-aqueous
vehi cl es ( may | nc e edl ble _oils) for exa I e, al nond, oj |,
fracti dAat ed cogenmne@ﬂv» m@gth)yegg@egxtg\gghe ti ne,

propyl ene @bhiﬁéﬂmoxﬂ[er@ﬁ%ydre defxidpdnd this formis Wparticalar aé:e:rt oéﬂmmnésemrret hyl or
propyl % ﬁ?ﬁ/benzoate or sorbic acid, and if desired conventi onal

flavouri ng ouring agents. For parenteral adm nistration, fluid unit
dose forns are En@pgp@megw&r mquylgxxs of arrhythmia and/or ischaemic arthythmia

disorders Compound (T) may be taken in doses, such as those described above.
20 Similar dosage regimens are suitable for the treatment and/or prophylaxis of
non-human mammatls.

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
arrhythmia such as ventricular arrhjthmia, and also ischaemic rhythm disorders.

25 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.




conpound of the present invention and a sterile vehicle. The conpound,
depending on 25 the vehicle and the concentr.ation, can be either suspended
or di ssdYQBRHyrenteral solutions are normal |y prepar &FTHBIGOI4D| vi ng t he
active compound in a vehicle and filter sterilising before filling into a
sui tabl e vgal 9L anpoul e and seal i ng. Advant ageously, adjuvants such as a
| ocal anae & preservatives and buffering agents are also dissolved
in the vehicle. To enhance-the stability, the conpasition can be frozen
after 30 fPréparationofa navel polpinorphic farm Nd8<4R2-Bdroved under vacuum

Par ent er al dﬁnmm@heﬁga)eum]m.ﬁw@p{m-&n&maﬂm«ﬂl i:?ﬂrbhﬂoﬁﬁ@”e manner except

that the dhg nchmound I's suspended in the vehicle instead of being
dlssolved an terilTsed by exposure to ethylene oxi de before suspending
in the sterjle vehicle. Advantageousl|y, surfactant or wetting agent is
i ncl uded i g Hedroghlprids wasaen %é’i‘ﬂc@ﬂll@ﬁ}m&i’rﬁfﬁ%ﬂ%ﬁlﬁgutl on of the
acti ve conpBignf crude Hydugshloside swsilissalvedat reflux in ha literwyf esdtdritpite. may be in t he
formof a transdermal ointnment or patch for system c delivery of the

ﬁgg?ﬂdamm‘&%&ﬁ%m%% °‘€°§*§§’ﬁ% W (’; é@@msgm
' Der mat ol 0 {Y%E@}s%ﬁ qu% %fﬁ% g’h as ceut i cal

Sci ences - rmm édf Bt h12hoyrs andithendora | n
addi ti on sfirthexpeamod of 24 borys meder thersame norfditidns €0.5 Totrj 60°CY geafford 125.6 g

anti - hy éoer Cempou&ﬂ @Qﬁ%j;&ﬁmﬂ@l#i@tvymLéa Afair peak BfTD@@%R%ﬁfﬁlF ﬁgamdt he .
conposi¢io S, ;r&‘i’d n or printe irections
for use mﬁﬁ% |Lic}‘1é1| at ngﬁmconc rne%ﬁogﬁ?gtuggﬁed herein the term

pharnaceutlcally acceptable enbraces conpounds, conpositions and
ingredients for both human and veterinary use: for exanple the term
"pharmaceutically acceptable salt' enbraces a veterinarily acceptable salt.
10 The present invention further provides a nethod for the treatnent and/or
prophyl axis of arrhythm a, especially cardiac arrhythm a such as
ventricul ar arrhythm a,




and al so i schaem c rhythmdisorders in a human or non-human manmal which
conprises adnministering an effective, non-toxic, amunt_of Conpound (1) to
a human ¥POgWhuman nmammal in need thereof. 15 Converfcgfﬁl?worghe active

i ngredi ent may be admi nistered as a pharmaceutical conposition

her ei nbefore defined, and this forns a particul ar aspect of the present
invention. In the treatnment and/or prophylaxis of arrhythm a and/ or

i schaem ¢ arrhythm a disorders Conpound (1) may be taken in doses, such as
t hose descri $PECTROSCOPIC BATA ar dosage regimens are suitable for the
treatment and/or prophylaxis of non-human manmmals. In a further aspect the
present invention provides the use of Conpound (I) for the manufacture of
a nedi canent ¥or SMQ‘F@&NWt of arrhythmia, especially cardiac

gfggyggpga S Ehi‘céplms kg{ h%ﬂﬁkaﬁilﬁ&dré%ﬁﬁfég(inqug%t ggwnpo iy
i u
(I') is admn we et'%‘%.h th&lb& te&hkg&%%sage ra(r%ges he foll ow ng
Exanpl es il %‘Eyemi‘ﬁ S C1imit it in any way. -5 WO

01/ 27071 PCTI GBOO 03847 Exanpl e 1 Pr epar atl on of a novel polynorphic form
N-[3-[[2-(3,4 dimethoxyphenyl)ethyl rgpepo] propyl ] - 4-ni t robenzam de,
hydrochl oride 5 (Conpound (1) nggﬁgrﬁﬁ,gl oride was prepared as discl osed
in Exanple 2 of WD 96/ 13479. S rochl ori de was di ssol ved at

reflux in 1.3 liter of acetonitrile. 10 The solution was then allowed to
cool to roomygenpergatqire gy@r t vy hour sauri ngyghi chiozli me1g2.yst ajdoissat i on
occurred. The_resul t| crﬁﬁgal s%e fll kéereﬂ 8o%f hed wth
acetonitril el%q{) ¥i%d d (6 ‘} for 12 hours and
then for a further period of 24 hours under the same conditions (0.5 Ton,
60C) to affo(m) 12%-KaylPétder Diffraction (XRPD)

A summary of the XRPD angles characteristic of the Compound (I ) is given in

Table I1.
A PW1710 X-ray powder diffractometer (Cu X-ray source) was used to generate
the spectrum using the following acquisition conditions:

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

Start angle: 3.5°20
End angle: 35.0°20
Step size: 0.005 °20
Time per step: 025s



Conpound (1) mp. 156C displaying by HPLC a nain peak of 99.8% w th the
main  15_]J ity < 0.1 % Total yield (synthesis + purification) 59.9% -6
WO 01/ 27?{9%?'%@7’ GB00/ 03847 SPECTROSCOPI C DATA (A) Sol i BCHEBIMISKNR The
90. 55MHz 13C CP- MAS NMWR spectrum chem cal shifts are tabulated in Table I.
Data were recorded at anbient tenperature and 10 kHz spinning frequency,
on a Bruker AMX360WB spectroneter. Table | C13 Chem cal shifts (ppm 28.8
33.4 36.0 49.1 54.6 57.6 107.2 112.7 120.5 126.3 127.9 131.7 137.3 146.8
148.9 164.5 (B) X-Ray Powder Diffracg-ia?P XRPD) A summary of the XRPD
angl es characteristic of the Conpoun is givenin Table H A PW1710
X-ray powder diffractometer ( s SOUr ) jas used to generate the
spectrumusing the followi ng a I'S %T‘Poé’ % ons: Tube anode: Cu
Cenerator tension: 40 kV Generator _ current: 30 mA Start angle: 3.5020
End angle: 35.0 20 Step size: Diffrggipnangleri me per step: 0.25 s 7 |1 W
01/ 27071 PCT/ GBOQO 03847 (°26)
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Table Il XRPD Diffraction Angles Diffraction Angle (20) 8.7 14.4 18.0

20.7 22.2 22.7 23.9 24.3 24.9 26.6 28.1 29.2 30%%&2‘%% 32.0
34.0 -8 WOMW270727071 PCTI GBBOO 03847 (O Infra Red spectrq.'f hirared

absorption spectrumof a mneral oil dispersion of Compound (I) was

obt ai ned using a Perkin-El mer PE2000 spectroneter at 2 cm' resolution.
Figure (1) 97.0 90

(C) Infra Red spectrum

The infrared absorption spectrum of a minerai oil dispersion of Compound (I) was
obtained using a Perkin-Elmer PE2000 spectrometer at 2 cm-! resolution.

Figure ()
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-9 .. X,-.:..., . i WD 01/27071 PCT/ GB0OO/ 03847 CLAINMS 1. A novel

pol ynor woezremm of N-[3-[[2-(3, 4- PCT/GB00/03847

di met hoxyphenyl ) et hyl ] am no] propyl ]-4-nitro benzam de hydrochl ori de
characterised in that it: (i) provides a solid state nuclear magnetic
resonance ¢gpgaaig um cont ai ni ng chem cal shifts substantially as represented
in Table I; and/or (ii) provides an X-ray powder refraction (XRPD) pattern
substantially as represented in Table Il; and/or (iii) provides an infra
red spect fum s@govaipalanerphig form of NelBdl%B4n Figure (1). 2. The novel

pol ynor ph dasethédiphghyl)ethelj@nitoJpropyl]-4eninterbehzantdé hydrochboridd chamactesisedfinr
prepari ng tﬂovel pol ynmorphic formof N[3-[[2-(3, 4-

di met hoxyphenyl ) et hyl ] am no] propyl ] - 4- ni t robenzam de hydr.ochl ori de,
char act er iBed” iPrpvidep asolid state nuclear magnetic resonance spectrum containing chemical

r'\ll'g?’- [ L|2 (sBiftd sabstaRtiBION o séniealgimrhﬂ,lamﬂane,]opr opyl j - 4-ni t rob;anzam’ de
rochl ori.de is.crys ize r ac
neet on tr i @R Poray PREGerrbBRaBR tARPD) vl ABMahify s rEpresk i
in Table II; and/or
(iii) provides an infra red spectrum substantially as illustrated in Figure (I).

2. The novel polymorph according to claim 1, in a purified form.

3. A process for preparing a novel polymorphic form of N-[3-[[2-(3,4-
dimethoxyphenyl)ethylJamino}propyl}-4-nitrobenzamide hydrochloride, characterised in
that N-[3-[[2-(3,4-dimethoxypheny])ethyl]amino]propyl}-4-nitrobenzamide hydrochloride
is crystallized from acetonitrile and therafter the acetonitrile removed from the product.

4. A process according to claim 3, wherein the acetonitrile is removed by drying.

S. A process according to claim 3, or claim 4, wherein the final product is dried at an
elevated temperature over an extended period of time.

6. A process according to any one of claims 3 to 5, wherein the novel polymorphic
form is prepared from a solution of N-[3-[[2-(3,4-dimethoxyphenyl)ethyljamino]propyl]-
4-nitrobenzamide hydrochloride in acetonitrile at 60°C, the product is allowed to
crystallize on cooling and thereafter the resulting product is dried in vacuo at 60°C.

7. A pharmaceutical composition comprising the novel polymorphic form according
to claim 1 and a pharmaceutically acceptable carrier therefor.

8. The present invention accordingly provides the novel polymorphic form according
to claim 1, for use as an active therapeutic substance.

9. The novel polymorphic form according to claim 1, for use in the treatment of
and/or prophylaxis of cardiac arrhythmia or ischaemic rhythm disorders.
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4. A process according to claim3, wherein the acetonitrile is renoved by
drying. 5. A process according to claim3, or claim4, wherein the final
product WQ0IR70Md at an el evated tenperature over an eXCANRIGOIB4Ti od of
time. 6. A process according to any one of clains 3 to 5, wherein the novel
pol ymorphic formis prepared froma solution of

N-[3-[[2-(3. 4- dimhb@wmi@mahhaiﬂaﬁdybﬂﬁo mﬁ@@ﬁ/da}dlacﬂaxfnytmmb@%amaeﬁﬁc

hydrochl or et oni,t t

ryova | § e deohiert 8% Hhitapipe lnPiien bl SR colrbrifs tiflpbthg an,

vacuo at @ffective, nqm-q@hm ameuni of thginove) rpplymommfmmpmréinsgo claim ho el

pol ynor phifinfaf ofhéEEahid MemmaPinGledd thefeofNd a pharmaceutical |y acceptabl e
carrier therefor. 8. The present invention accordingly provides the novel
pol ynorphic formaccording to claiml, for use as an active therapeutic
subst ance.129. Preserof thed novel potyongrphic féror ancendingrtdiclaim tl ofor ke manufackhwe ofise i n
the treat rERkdiOmenfiol MY iR bF @asalﬁc thyihidof fscRdently YA dRbrdeAC haem ¢
rhythmdi sorders. -10 - T1121TH IIfLITTeTeaHTE T ~1IT SUBSTI TUTE SHEET
(RULE 26) WD 01/27071 PCT/ GB00/ 03847 11. A nethod for the treatnent and/or
prophyl axis of cardiac arrhythma or ischaemc rhythmdisorders in a human
or non- human mammal whi ch conprises administering an effective, non-toxic,
anount of the novel polynorphic formaccording to claiml, to a hunan or
non- human manmal in need thereof. 12. A use of the novel polynorphic form
according to claim1, for the manufacture of a nedicanent for the
treatnent of cardiac arrhythma or ischaem c rhythmdisorders. 11111
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