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SYNTHESI S The present invention provides a process for
the production of Form Il renzapride hydrochl oride

whyasasssIs The i nvention further provides crysteCT/iGB2004/005321

Form Il renzapride hydrochloride hydrate at a | evel of
75% or above and its use as a nedi canent. EP-A-94742

di scl oses the substituted azhbi cycl o conpound, '
(+)-4-am no- 5-

chIoro-2-nethoxy-N—(I-azabigéglo 3. 3. 1] non-4-yl ) benzam
I de known by the generic pride (al so known
as renzapride free base). The substituted azabicyclo
conmpounds are useful in the treatnment of disorders

h g . . fo ] t nal L -
a’gﬁefl trg%élggmg asg rlﬁ gﬂggpﬁ%% %gb ﬁggispg%git%%ﬂpg%q%% cdétf: I‘F:Orm II
aeagpita@ehydicehlomde BydtaRepiThe inb&ion irthdieplovedisn@Yktalline
of enmesis and disorders of the central nervous system
Term Bveeneapredehaydrotionide thydtate eha dgrel 0é 7hidooatdver amdkits use
hydrate.is additionally effective in the treatnent of

954 51905 hel syndronme (1BS), constipation,

gastroparesi s and abdom nal pain and disconfort. The
hydrochl ori de salt of renzapride (renzapride

rERroRl 9D | @edlokss BILEkEbdiREte@VAabidiRld BtPRRE, REFAUSRino-5-
of its inproved stability. EP-A-0239321 di'scl 0ses the

rohdomt 2-mhethoxpiN- hazbtyidycdo8. 8111 nten-4 atlybenizaméde dpiowhe, by the
whi ch provides inproved handling and stabil]i tﬁ/ i
HeACHE thapisstenzaprie ralsh knavin v rengapridefsecnbase).d d hg substituted

oafza[)ﬁ:%fioo rc:'ogln(i)'oun S aﬁgg N§ER gne tﬂé/ %eoa%rrﬁleg{ Iogedisorders relating to
impaired gastro-intestinal motility, such as retarded gastric emptying,
dyspepsia, flatulence, oesophageal reflux, and peptic ulcer, in the treatment of

emesis and disorders of the central nervous system.

The inventors have found that renzapride hydrochloride hydrate is additionally
effective in the treatment of irritable bowel syndrome (IBS), constipation,

gastroparesis and abdominal pain and discomfort.

The hydrochloride salt of renzapride (renzapride hydrochloride) is preferred

over the free base because of its improved stability.

EP-A-0239321 discloses the hydrate form of the hydrochloride salt of
renzapride, which provides improved handling and stability characteristics over

the anhydrous hydrochloride salt of renzapride.

N
H

CID[“\ Renzapride hydrochloride

H,N OMe
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OVBEP- A- 94742 di scusses general procedures for the
formation of the substituted azabicycl o conpounds. The

WG 204545880 ept or agoni st and 5-HT2B and 5- HT3 rRBCEEBR004/005321

ant agoni st activities of renzapride hydrochl oride
hydrate nmake it an i.deal candidate for use as a

medi canent. It will be appre@ ated that conpounds used
as nedi canents require certain characteristics. In
addition to their biological activity, such conpounds
nmust exhi bit additional characteristics such as good

bility, stability and ease of fornulation, etc. .
?&%e-%rr%gﬁé&lépuﬁa% griIAl Procedueesnioy, the ormption, of flag sybstituted
%aﬁfé\%?&&%gﬁﬁg&ocm ori de hydrate, which provides

I iproveda pro I'és for its use as a nedicanent. This

new crystalline formhas been designated FormllI.
Accordingly, the first aspect of the present invention

prhey | 3T A receptes saganistt mdpSeHUss | and o5-HDy me¢dptor antagonist
renzapri de hydrochl ori de hydrate conprising incubatin

rPEHYHpS Qb repzaprisks) hydroshlonidgakedratmamakevidtasr idenk @amliaate for
b B o REAGHRGRLY, (S oty AL s used
ydr Ot e g : at '

S5 B b G SR ARELARN BRI IR Botogica

pistipiiyesuci cohipbuindy entidtux e additiiial @hafRteistts such as good
tetrahydrofuran (THF), acetone and/or an al cohol. The

sobdrbky stahilifr andeadsl of fonmutatiomete. of net hanol |
et hanol, n-propanol, isopropanol, n-butanol or
tertbutanol, nore preferably ethanol. The water/water

{Ti’)lﬁi IS%V%Q?&JS Ve Sl 12% E %;fn%g)f? lcyyfgagglh@' OSroh Lg’?t i?’g/ﬁzapride

er, nore pre o wat er,

MyetSeiAbive SH@hey, WhichOPNRAdGC uBpFIRA BfopelisaRir HE use as a
in the water/water solvent solution is preferably
medicament. This new crystalline form has been designated Form II.

Accordingly, the first aspect of the present invention provides a process for the
production’ of Form II renzapride hydrochloride hydrate comprising incubating
renzapride in a solution of water and a water miscible solvent, followed by the
addition of concentrated hydrochloric acid to the renzapride solution and
isolation of Form II renzapride hydrochloride hydrate by filtration. The water
miscible solvents for the purposes of this invention can be one or more of
tetrahyydrofuran (THF), acetone and/or an alcohol. The alcohols are preferably
one or more of methanol, ethanol, n-propanol, isopropanol, n-butanol or tert-

butanol, more preferably ethanol.

The water/water miscible solvent solution preferably contains from 3% to 15%

water, more preferably 5% to 10% water, most preferably 8% water or above.
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carried out wwth agitation, nore preferably with
stirring. The renzapride solution can be incubated at

WQ 03688896 However, the renzapride sol uti on canP@BEGB2004/005321

heated to all ow the dissolution of renzapride in the
wat er/ wat er m sci bl e sol vent solution. Preferably the
renzapride solution is initiglly incubated at 20- 25C
for exanple for 15 to 30 minutes foll owed by

i ncubation with heat for exanple at reflux to allow

dhewtmitioni @f. reifzapride nioubiad i watenvatanzeiventigolutidohés. preferably
wat er/ wat er m sci bl e solvent solution, the solution )
carrieshk ouit | wathe dgitatiprnanereapyelpeably cuitht Wirsiager iBie renzapride

S b B RLEEE, Hol ot 5 cn
ARG # YikoR' e RidsORIIr'df ehizibde A H&e ‘%v{ﬂ@r/water miscible
reduced to roomtenperature, nore preferably to

201vER0 Solafibr. NPréFetabb tHeAlchlz 8k @ §olufbn @ eniflAlly icubated at 20-
periods of 1 to 2 hours. The reaction m xture can

25ACt forrexd dmppleefdrnti ba 3@dmioutes felloweddreinpabatois with heat for
to 2 hours at 0-50C. |f necessary, the isolated Form
lexamphe alrefiex i dlow klissoleoomhydrate can be dried in

vacuo to reduce the solvent, e.g. ethanol, content to

<3% and the resultant solid exposed to water,

K RéemaRbNtiBHOf fréﬁijaﬁi‘ﬁieqh thi "W RBr/8%dra8RdiAE 881vet solution, the
order to nodify the solvent content (for exanple the

sohaival camobe éilteredio tdmeove ayphrticaldtevedtsrigiccept abl e
for comercial use whilst nmaintaining the final -Form
Il product. Preferably, the isolated Formll

r rid drochl ori de can be.exposed.to water .

(EOHERE o D cheSdsBlary” of 48 158 BRERBHSE) ST s mrperably
'c'a{ﬁ@({‘ AP Lk &) -AyeE 0 ?‘]{é) Eéﬂﬁeﬁﬁﬁg% HERRE&ShT TiRtt fafi%hen be
wat er I'n an enclosed area in order to

reduced to room temperature, more preferably to 20-25°C and incubation
carried out for one or more periods of 1 to 2 hours. The reaction mixture can

additionally be incubated for one or more periods of 1 to 2 hours at 0-5°C.

If necessary, the isolated Form II renzapride hydrochloride hydrate can be dried
in vacuo to reduce the solvent, e.g. ethanol, content to <3% and the resultant
solid exposed to water, preferably purified water, in an enclosed area in order
to modify the solvent content (for example the ethanol content) of the product
to levels acceptable for commercial use whilst maintaining the final Form 1I

product.

Preferably, the isolated Form II renzapride hydrochloride can be exposed to
water without the need to dry in vacuo, preferably the Form II renzapride
hydrochloride can be exposed to purified water in an enclosed area in order to
modify the solvent, e.g. ethanol content of the product from about 3% (w/w) to

levels acceptable for commercial use. For the purposes of this invention, the
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nodi fy the solvent, e.g. ethanol content of the
product from about 3% (ww) to |evels acceptable for

weoesssp@l use. For the purposes of this inveP€T/6GB2004/005321

t hel evel acceptable for conmercial use is a | evel of

1% (W w) solvent or |ess, preferably 0.1% (w w)

sol vent or | ess. Renzapride 4an be prepared according

to the protocols set out in EP-A-94742 and/or GB

0321091.1. For. the purposes of this invention, the

i@l aceppiaple der cemupesrsial gisehis & deelbefsé%éw/w) solvent or less,

illustrated bel Renzapride Ow (free base) and .
lpé#fjlé?ﬁ’ﬁyg)epmlg’gfﬁoiwlﬁé’rh%ﬁsat es to the hydrochloride
salt of renzapride as illustrated below. N HC d

Renzapri de hydrochl ori de Ove Renzapride is preferably

Redgusiede yin theeppattehacior@imgolo teSpoEddolds@toRrNamP-A-94742
(11) with an amne (14) to give the condensation
pndeucB(@)2109 . hafor ¢t aurpdshe of uhistinventssh, ghe grim renzapride

11) can, be activated, for_exanple to the acid
éﬂ@%ﬁmaéh?%@ﬂ@&@wémmb&&% Ove (H) (13I) and t he

acid chloride (13) of compound (11) can be condensed
with an amne (14) to gie e condensati on product
(8), CcoCl 0 N

|
© j@ﬁLH Renzapride
H,N OMe (free base)

and renzapride hydrochloride relates to the hydrochloride salt of renzapride as

illustrated below.
Ci
j@fﬁ Renzapride hydrochloride
H,N OMe

Renzapride is preferably produced by the condensation of a substituted phenyl
(11) with an amine (14) to give the condensation product (8). In particular, the

substituted phenyl (11) can be activated, for example to the acid chloride (13)

Clt : :COZH CIIICOG
—_—
AcNH OMe : AcNH OMe

(11) (13)

and the acid chloride (13) of compound (11) can be condensed with an amine

(14) to give the condensation product (8),



AcNH Ove H2N Owve (13) (14) (8) foll owed by
deprotecti on of conpound (8) to provide renzapride.
w@r@sBeIRenzapri de (free base) Processes for PECEGB2004/005321
formati on of conpounds (11) and (14) are disclosed in
EP- A- 94742 and GB0321091 .1. Renzapride can be used
directly in the process of tlBe first aspect of the
invention to provide Form Il renzapride hydrochl oride
hydrate. The first aspect of the invention therefore
provi des a conveni ent one-step process for the

producty of deormill re i de hydrochl ori de
fromrenyg | de. Ther secg NSPECT Of t '
provj gg a_process for thetormation of Fo

renzdpri de hyd8chl ofNde hydrate fromarAZa
hydr ochl ori de, said process conprising formng a
saturated solution of renzapride hydrochloride in a
sol vent sydi8m conpri si ng &kt)or gani c sol vent ar8) from
3% to 30% water and isolating Form Il renzapride

hydr ochl ori-de hydrate therefromlIn a preferred feature

oD e P RRR R RS R nhOrig G el

crystallisation. Crystallisation of the Formll
renzapri de hydrochl ori de drate can be initiated by

nmet hods known in the arft. Preferably, Form(l
drate is crystalljsgd from
g the saturadted i on of

renzapri de hj chl o i de -hydrate [ q}‘ or |ess,
pr ef er abl OSSO~ dpgss, nore (et 8Ly, 50C or | ess.
The cooling of the saturated solutio of

(8) Renzapride (free base)

Processes for the formation of compounds (11) and (14) are disclosed in EP-A-
94742 and GB0321091..1.

Renzapride can be used directly in the process of the first aspect of the
invention to provide Form II renzapride hydrochloride hydrate. The first aspect
of the invention therefore provides a convenient one-step process for the

production of Form II renzapride hydrochloride hydrate from renzapride.

The second aspect of the invention provides a process for the formation of
Form II renzapride hydrochloride hydrate from renzapride hydrochloride, said
process comprising forming a saturated solution of renzapride hydrochloride in
a solvent system comprising an organic solvent and from 3% to 30% water and

isolating Form II renzapride hydrochloride hydrate therefrom.
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renzapri de hydrochl ori de hydrate nmay be acconpani ed by
stirring until crystallisation of the renzapride

whywsosdsbori de hydrate i s conpl ete or has reacP€dGan004/005321

appropriate stage. It nmay be necessary to add a

m sci bl e organic solvent in which the renzapride

hydr ochl ori de hydrate is not gsoluble to facilitate
crystallisation (referred to as the mi scible

non-sol vent, for the purposes of this invention).

AIlnt arprafdrvesl Yeswmee afr (st sbeorst aFpean Of thennsentiaty the Form II

droch ri be added to the saturated
SEiART s Tohdp oS st TRy g i ld By Grusvellioniee
addi tion of such seed crystals can be used separately,
simul taneously or sequentially with the use of cooling

a@l%ﬁt'll@attmhrdf“ﬂre o rdn2 ﬁ@é’hﬁfﬂf&hﬁgnﬁ’e gx&[%'t%&ﬁl be initiated

non- sol vent . order to pr duce a saturat ution

dy nestizadsr kl@kﬁ!wh’.lyﬂf thehbar | Beeferablyreljote Iaegsgaide hpdrochloride
warm the solution. Preferably, the renzapride

Hyrdie i erysielliser eom w&kvenbsyst@nriesaped ing th@samated solution

otcrep P PoREbnlorde dhvciite; oy U v, "pleSiohE 0% or less

F}H()feoi‘?éfeﬁi‘bﬁlh' Lgoch nye 'ie% sONn TH@ Vﬁ)l 1%1 BN SRt E%Eupﬂéfd solution of

conprrse one or nore so vent's can solu

rrenzaapided Tykhrddslfiglehikler hiferaa0dmalyi &8 aceomipasicl! eyWIshfhng until

water. Preferably the solvents are one or nore of

slryiﬁalhsa‘ametﬁ dhe i eopappdd  hgideotidoride ehydmatey idwiophplete or has
l.et her (TBME), or THF, nore preferably ethanol.

F@%"? 3 AR08 PPGFF HREG- -enzapr i de hydrochl oride hydrate

to produce Form 1l renzapride hydrochloride hydrate is

preferably carried out in an agueous ethanol sol ution

P heayPhe hetaaRhyy 8o 48d0a2RuRIME &gaﬁl@%w&iﬁw \Qﬁtch the renzapride
I solation of the Form Il renzapride hydrochlorid

Hyeirattdoxdde hyelraiehis encé solgble to facilitate crystallisation (referred to as
the miscible non-solvent, for the purposes of this invention). Alternatively
seed crystals of Form II renzapride hydrochloride hydrate may be added to the
saturated solution of renzapride hydrochloride hydrate. The addition of such
seed crystals can be used separately, simultaneously or sequentially with the

use of cooling and/or stirring, and/or the addition of a miscible non-solvent.

In order to produce a saturated solution of renzapride hydrochloride, it may be
necessary to warm the solution. Preferably, the renzapride hydrochloride
solvent mixture is heated to reflux. The solution may be stirred or agitated to

produce or aid production of the saturated solution.

For the purposes of this invention the solvent system may comprise one or
more solvents which can solubilise renzapride hydrochloride and which are

miscible with water. Preferably the solvents are one or more of ethanol,
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filtration. Any solvent residue remaining in the
i sol ated product can be renoved by washing the

w@roosHsEshé ne solid in an organi c sol vent. PrefrCHGBY004/005321

t he washing solvent is nore volatile than the sol vent
resi due and can itself be easily renoved fromthe
product. Exanples of such soffvents for the purposes of
this invention include THF, n-heptane or tol uene.
Alternatively, the isolated product can be washed in a
@SSy goprepWalleohaln tersiapy-butylgnethylether (TBMEweareFHF, more
nor ref erably 8% water or above, such as 8% aqueous
@ﬁ%ﬁ%hlye%??él%roduct can be dried to renove any
remai ni ng solvent. Preferably, the drying does not
reduce the percentage water of the product. However
e stal hodpri t
o o e Efpride, MR B CANE PRl 40 Bioduog form 1
Fenzaprider Gydeghiatedd igrdvate! dg i ptefdryblyacearriddtduodim tar aqueous
dryi ng the product include the use of fluidised bed
&ﬁ@awg salgion; tnorey prefierably ar08e aguequstaibannl solitan. or
absence of a vacuum Preferably, the drying is carried
out in an inert atnosphere such as a nitrogen

Aen %
RO R TR AR 1o TS yREatoBLRE alMieved by
titieratibalr r Asolsebrent skesidud bemaniigg viol #id licolaten gtdstﬁlct can be
solvent residue so that it can be easily renoved from
remoyed dycvashing the erystallisaisohdlie asl argawicrsgpleaity dueferably, the
i nclude TBME, The third aspect of the inventjon )
SRS SOVEE o dueta GPIAHIG han ke SV FBIdAG pnd can itself be
reg: i i h I8 Vi
BN R Ged YR Kl DA EKBhGlo A B Hor B purposes
GAMhis gy &dtich irRIRETHE, e-héhttné opkalubRd RAQfethdtvely, the isolated
renzapri de hydrochl oride hydrate therefrom Preferably

tpiredwatgzami ke odshedtini & colds ofgsingc wolutionat@npasihgcrombé to 25%

one or nore of
water more preferably 8% water or above, such as 8% aqueous ethanol.

The product can be dried to remove any remaining solvent. Preferably, the
drying does not reduce the percentage water of the product. However should
such reduction in the percentage of water occur, the product should be
rehydrated to produce the Form II renzapride hydrochloride hydrate. Methods
for drying the product include the use of fluidised bed drying and air drying in
an oven in the presence or absence of a vacuum. Preferably, the drying is

carried out in an inert atmosphere such as a nitrogen atmosphere.

Solvent residue can further be removed by slurrying the product in an organic
solvent. Again, the slurry solvent should be more volatile than the solvent
residue so that it can be easily removed from the product. Examples of suitable

slurrying solvents include TBME.
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et hanol , acetone, isopropyl alcohol, TBME or THF. More
preferably the solvent is ethanol. The organi c sol vent

w0 g00possspeled conprising preferably 6 to 10% waPEr/GBRawn@05321

preferably 8% water or above. In a particularly

preferred feature the organic solvent is ethano

containing 8% water. Renzapr8de hydrochl oride as

di scussed in the second and third aspects of the

i nvention can be obtained according to the processes

sldte third dspe@rofobe azatntice prayidesie prpdessclor ¢hé fernmationbelf Form
ovided jn a hydrated or_ nqn-hydrated form for the .

dLe dreragride; Rpydiosblaaide; bydiae i Gopapmsias, Slaying | renzapride

' .renzapride. (in fr. b i . .
APSkOTRs i BN ETREET OB b tiSfer 3G A ol gna isolating
ki QL Ldelp.a suitable
T e B A B Sl Towi o the
product to precipitate. NHCI Owve renzapride renzapride
hydrochl ori deThe fourth aspect of the invention
;ﬁ eferaidy the grgania selverbismmiscible il wader angieacbe en¢ @e more of

t
hydrate c risingt e ter l.e of

br ACROR cRbBEeH albobsh T B S6TiiEss Ui prefspebly the

. P ably, Form 1l renzapride hydrochl oride

ﬁgg)régl 1esEl&gg‘u‘f;grl'ovi ded at a |l evel of 80% or above, nore
preferably 90% or above, nost preferably 95% or above.
Form Il renzapride hydrochloride hydrate is provided
ashet brgadichsalventdsf pravidéd comprising pfeferabdy ® too 10%8%ater, more
water, preferably 8.5 to 9. 6% water, nor r ef er abl .
g?re’%&%l? &7 "Y/Vt%eﬁtabr?éfpnglgrb% maﬂ%ﬁa%lbﬁrgﬁf@%dﬁqaﬂgsr%? organic
|SbOveht Rré)cﬂﬁ’rf‘oq%oﬁ%ning 8% water.

Renzapride hydrochloride as discussed in the second and third aspects of the
invention can be obtained according to the processes set out in EP 0239321.
Renzapride hydrochloride may be provided in a hydrated or non-hydrated form

for the second and third aspects of the invention.
In particular, renzapride (in its free base form) is dissolved in a suitable

solvent, preferably ethanol, and a solution of hydrochloric acid in a suitable

solvent, preferably ethanol, is added, allowing the product to precipitate.

o Q\J o N HCI
cl \ cl "
H — H
H2N OMe H2N OMe

renzapride renzapride hydrochloride
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studies indicate that the water is bound within the
crystal structure of the renzapride nolecules and is

wWmoaosossssel y associ ated with the nol ecul es. TheCT/GB2004/005321

provi sion of renzapride as the FormlIl renzapride
hydrochl ori de hydrate provi des a nunber of

advant ageous properties over9those observed for

anor phous renzapride hydrochl ori de hydrate. The

gﬂéf tageous properties of this crystalline form ‘

i E@g spestedll shapnyerijon @ravidss presiablingafiormoll renzapride

IRlapbfiiie FRAAE Soryiihi dReCOT B Simpiatisogs pf renzapride
i ' I id
}1 r%(}: ?%Jri)(lg g‘?%"&??fggggéfp{‘ﬁut gf ?géfné)(r):‘ ?enzapr I de

particularly preferred for use as a nedicanent. In
particular, Formll renzapride hydrochloride hydrate
dhrelesaly)yoHomn dbirenzapride hydroshkrtdet nydratesisupmvadeadl ataa level of

t efore be storedq on a ngt erm basi s w_t hout

@% PF 8PAY%, SROTE megaaglyc?ﬁ‘%rqr APy 0SS Bwf%lr@gfw%% or above.
hydrochl ori de hydrate can be stored on a long term

basis w thout a significant change in the water

R reRfapiiR BY®RORHIGIRE felis }J_rbvfdféa RaR8 &dte form. It

that Form I'l renzapride hydrochl oride hydrate exhibits

aontainoivopn Bi wl 2.8% wnatdli, prefetably 8h torDi6So pvamwi, desregreferably
form of renzapride_ hydrochl oride hydrate, which allows

tHe%patrict Vorthewt heinggbaved 310 seightficoeprynidsis proposed and

 RERBE ke, Ml o oPRBE R BPGRL iyl Erivah sty of the

D RIcSAGIBEHT R AndUE in® %Ms@lé%d@?oﬁﬁec% REhTRE ‘?ii_(i)léku]]ef.
thereby allowmng nore efficiént fornulation. Form
renzapri de hydrochloride hydrate additionally exhibits

i nproved filtering characteristics conpared with the
drasr prvision of mengapride agdhe Homm P ssnzepoide dfydroehtotide hydrate

rp?c%i%@é | 59 enlllqr}lxgéf) C(I)qi‘l Oz{c{v%%ta%)églrlg t pero%lcallrt?e\:gs over those observed for
amorphous renzapride hydroéhloride hydrate. The advantageous properties of
this crystalline form include improved stability to atmospheric water or
moisture, improved filtering and improved drying. It will be appreciated by a
person skilled in the art that the properties of Form II renzapride hydrochloride
hydrate make this form of renzapride particularly preferred for use as a
medicament. In particular, Form II renzapride hydrochloride hydrate shows
good stability with respect to moisture and can therefore be stored on a long-
term basis without deterioration. In particular, Form II renzapride
hydrochloride hydrate can be stored on a long term basis without a significant

change in the water content of the stored medicament.

It has been noted that Form II renzapride hydrochloride hydrate exhibits a
narrow particle size distribution. This provides a form of renzapride

hydrochloride hydrate, which allows the production of homogeneous
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the formation of a uniformblend w thout the need for
size reduction, filtering etc. This allows nore

wetdosnsssye handling and formnul ati on of renzaprPdEGB2004/005321

Furthernore, the inproved water stability of Formll
renzapride hydrochl oride hydrate allows nore efficient
drying of the active ingredil®nts, facilitating its
formulation into for exanple a capsule or tablet form
Form]l is therefore particularly preferred for the

deaawletipa bleidsaespegiallamd ho v dangesitieg gthen 7B iFgemd$ renzapride

Lts narro articl e si .di st.ribytion, allows, Form.l| .

iy HGRd REfra eyt i Pnals sl iredvis? seihgning diting blending
et hout rfikting M. G oni ' m |

W1t O A5 RD" aTbli00 e BN AT ™ orm 1

behaipirider h;%’dﬁithﬁﬁid@ IHydiftee>dds@shdlB MBxhebits eimprdived filtering

formcan therefore be stored on a | ongterm basis.

rhatastaristice comparedt with #ie amdrphebsfeni.n a predi ct abl e

fashi on during di spensing and manufacture. The

i nproved properties of Form Il renzapride

A REAORE HESBYRiCH, 51 FBRR B trehiifan BrERIioite Rdsaue atiows
fRE TOSHAIbrASt & undBlRlblbRd "RlBodl R n@RISfRYsi D iiecﬁﬁ%na filtering

efficirent that the fornul ati on of anorphous renzapride

feyelr oThisonildws hydeateffectiviet handbng, albtfbraaatatidnl of renzapride.
renzapride hydrochl oride hydrate and fornul ations )

tivethesmora thd émprrved waich stanilitt ef Fomadil seazapridg hydsochloride
tabili of Form.Ll. renzapride hydrochloride hydra ..

TRiee atath mics® Fficieti 8 R, G e peRUn ergdients, Tadhifating its

I &rhsed by its

Fﬁﬂﬁgﬁggg ﬂsl%gfg? %gérr@b%hi?%ﬁﬁgg)?%@?{reniapri de

hydr ochl ori de hydrate exhibits a diagnostic peak at

8351.5 cm 1.
Form 1I is therefore particularly preferred for the production of a medicament

comprising renzapride as its narrow particle size distribution allows Form II to
be used for low strength capsules or tablets without the need for milling or

micronisation.

Form II renzapride hydrochloride hydrate shows consistent behaviour when
Form II is exposed to moisture. "This form can therefore be stored on a long-
term basis. Furthermore the material will behave in a predictable fashion

during dispensing and manufacture.

The improved properties of Form II renzapride hydrochloride hydrate mean
that the formulation of Form II renzapride hydrochloride hydrate into a dosage
form such as a tablet is more time, energy and cost efficient that the
formulation of amorphous renzapride hydrochloride hydrate. Furthermore,

both Form II renzapride hydrochloride hydrate and formulations thereof can be
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The present invention therefore provides a nethod for
the identification of Form Il renzapride hydrochloride

whywsasssé n a sanpl e characteri sed by carryi ngp@UGB2004/005321

infra-red spectroscopy on a sanple of renzapride
hydrochl ori de hydrate and nonitoring for the

di agnostic peak at 8351.5 chll (as illustrated for
exanple in figure 13). The fifth aspect of the
invention relates to a pharnaceutical conposition

iorsHi eRny Yooerterm basisagne d@ rher gehilivyi 0f Fomn alle repzapride
f ] in the f h t of. the i t] d
e rere huifrele Wity ARG & ioit® carr  er s andor -

di luents are well known in the art and include
phar maceuti cal grade starch, mannitol, |actose,

g heHi ez irRR B dRoc Bloglide R yerete il b cliathstéfsed by its Infra-Red
cel l ul ose, glucose, sucrose (or other sugar),

repgeisenyunwherconBorm  dlelrenkaprids |hydebclolonide hydrate exhibits a

detergents, enulsifiers;or water (preferably sterile).
Tﬁ%g%ﬁﬁﬁ6§?kﬁg§3§%&56%na m xed preparation of a
conposition or may be a comnbi ned preparation for

si mul t aneous, separate or sequential use (including

?ﬁ\flee gfe%&ﬁtam\%hon TRer&o giffa%eg%c H&hog fo? thB€dentification of

tion for use in the orenenti oned i ndi cations
féyrnbH renrapridetterdecc Hiyridn hydeate éniaesaimpie ichachctdrived by carrying
exanpl e by oral (including by inhalation), parenteral,
Al dafsa-Tqdspectpseersl onguemme oh renzapaide hydageldaride hydrate and

tal . t . adm, ni tipon apnd t
it G Pa R R ok S5 (s fDkssaind oy example
hﬁQg%&@hgiide hydrate according to the present
invenhtion can be provided in a del ayed rel ease

conposition. This del ayed rel ease conposition

conprises Form |l renzapride hydrochloride hydrate in
The fifth aspect of the invention relates to a pharmaceutical composition

comprising Form II renzapride hydrochloride hydrate as defined in the fourth

aspect of the invention and a pharmaceutical excipient.

Suitable carriers and/or diluents are well known in the art and include
pharmaceutical grade starch, mannitol, lactose, magnesium stearate, sodium
saccharin, talcum, cellulose, glucose, sucrose (or other sugar), magnesium
carbonate, gelatin, oil, alcohol, detergents, emulsifiers or water (preferably
sterile). The composition may be a mixed preparation of a composition or may
be a combined preparation for simultaneous, separate or sequential use

(including administration).

The compounds according to the invention for use in the aforementioned
indications may be administered by any convenient method, for example by

oral (including by inhalation), parenteral, mucosal (e.g. buccal, sublingual,
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conbi nation wth a del ayed rel ease conponent. This
conposition allows targeted rel ease of Formll

wo eqvzamspdde hydrochl oride hydrate into the | owe€T/GB2004/005321

gastrointestinal tract for exanple into the small
intestine, the large intestine, the colon and/or the
rectum The del ayed rel easeg@onposition may conprise
Form 11 renzapride hydrochloride hydrate and an
enteric or pH dependent coating such as cellul ose
awealt vagitalhrdctdl e tranddeymab adphinksitadtonsandethg. compositions

pol yvi nyl agetate phthal ate, nethacryl ates
(aégéyeggqupgljcﬁnglm ternatively, the del ayed rel ease
conposition may provide controlled release to the
smal | intestine and/or colon by the provision of pH

Tl HIrkRzdmideat/dtbaiiBriBORY HPAE acBblBRO & tHeViSesent inventi
pol yrrerri chrslﬁcr ospher esr,1 o?ypol yrarlgrs d?I’\/\lﬁg]c:h Snlgfg?eg% Hvention

dagriedabivaiediy adedayidysiease ToepsitayedThil ddsyed release
conposition can be fornulated wi th hydrophobic or,

Fompasiiaxeeppessstam Hoshrawide iptluichioreds hydele wan

bR R eS8 el ok o oS, s
| | _ . .

A SR SR R BUAR Sk SRR AR B0 8 sower

aidirointestinal triitt for @ghtipld inke thd dmandatesting, the dapdsntestine, the
coatings. For oral adm nistration, the conpound can be

foplonbed/et thesrectugi dbe delayeditglcase eompositiiremay comprise Form
| utions, ,syrups, . nsi ons, enul si on abl et s, .
2[2 pEfapLde Péfé@?g‘i@g%ﬁﬁ%ﬂ&&féf an FRIBIC %rrlgﬂdie@@&%lt coating
Lo . . ; \ _
O AL AR a8 ARG BRI B otyvinyt st
RheBA1ele0 el eFiRddryla8GQERUAYS))S aAltetihtRvedy the deydd 4eRidSe
or nonaqueous liquid carrier(s) for exanple water,
etolnapusitiomhayerovidepohrelléy release) iy el smoall amtestine arfiher colon
forpul ati on maty ﬁl So .contain a ?uspendi ng ent, . )
by the provision of pH sensitive methacrylate coatings, pH sensitive polymeric
microspheres, or polymers which undergo degradation by hydrolysis. The
delayed release composition can be formulated with hydrophobic or gelling
excipients or coatings. Colonic delivery can further be provided by coatings
which are digested by bacterial enzymes such as amylose or pectin, by pH
dependent polymers, by hydrogel plugs swelling with time (Pulsincap), by time
dependent hydrogel coatings and/or by acrylic acid linked to azoaromatic

bonds coatings.

For oral administration, the compound can be formulated as liquids or solids,
for example solutions, syrups, suspensions, emulsions, tablets, capsules,

lozenges, dry powder and/or granules.

A liquid formulation will generally consist of a suspension or solution of the

compound or physiologically acceptable salt in a suitable aqueous or non-
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preservative, flavouring or colouring agent. A
conposition in the formof a tablet can be prepared

w@208058806 suitabl e pharmaceutical carrier(s) POUGBa®4PS321

used for preparing solid formul ati ons. Exanpl es of

such carriers include magnesi um stearate, starch,

| act ose, sucrose and microcigstalline cellulose. A
conmposition in the formof a capsule can be prepared
usi ng routine encapsul ati on procedures. For exanple,
pauerssliquid aaciers) dor geinpeswatentethaolg ghtveralcpolyethylene

i ngr edi ent ,can be prepared using stapdard cartiers and

hekol or ARl i'ﬂ'tl%t%@ﬂé‘gaém RaYrals0 eXHAH] & SUSICAMINGRERL n
aaHPMC. ca -a soft gelatin capsul e etc;

%??Se%ﬁ% V&% Qﬁy?“ré“%&i%{és%ﬁ@% a%neh%us pensi on can be

prepared using any suitable pharmaceutical carrier(s),
for exanpl e aqueous guns, cellul oses, silicates or

A tempositiohdn dhsfoensofontabietseispenpieparddraging ianyeditableo
a_soft gelatin capsule. Conpositions for oral )
pharmaenutigal epripyy) toutinelyi ysaskfor prepasing solichEorautlatiens.
inaredi ent agai nst deqgradati on as i sses_t hrough
ERensahe et b Raadiinsfin sleaBi ottt i gucrose
%Ld&ﬁﬁx&ﬁ&&ﬂhﬂkk%ﬂuﬁﬁea tabl et or capsule. Typical
parenteral conpositions consist of a solution or
suspensi on of the compound or physiologically
acceptable salt in a sterile aqueous carrier or

o nappesitiondn thafarnt eff atipsude cepbalpreparied using routiasp! e
pol yet hy| ene gl ycol ,_pol yvi nyl pyrrolidone, |ecithin,

SREEMUALAN Propeduen nEoLFiample, gpiAersy @rgnulener BeelE i on
%ﬁﬁ%aglgﬁnlé@g Péﬁ&fﬁ%@?&gﬁ%{be{ @%?)Q?éd ﬁé‘ﬁlg dedbfl Barriers and

ven
Bil | 200 Il e laddar tirPéa; ,a capsule,
TN 11184 bl ahpSRRPRSY Ickh@ple atard 38 BltirOEapRGR), a HPMC capsul
adm ni stration may conveniently be fornulated
a soft gelatin capsule etc; alternatively, a dispersion or suspension can be
prepared using any suitable pharmaceutical carrier(s), for example aqueous
gums, celluloses, silicates or oils and the dispersion or suspension then filled

into a soft gelatin capsule.

Compositions for oral administration may be designed to protect the active
ingredient against degradation as it passes through the alimentary tract, for

example by an outer coating of the formulation on a tablet or capsule.

Typical parenteral compositions consist of a solution or suspension of the
compound or physiologically acceptable salt in a sterile aqueous carrier or non-
aqueous or parenterally acceptable oil, for example polyethylene glycol,
polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil. Alternatively, the
solution can be lyophilised and then reconstituted with a suitable solvent just

prior to administration.
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as aerosols, drops, gels and powders. Aerosol
formul ations typically conprise a solution or fine

waempessston of the active substance in a PCT/GB2004/005321

physi ol ogi cal | y accept abl e agueous or non-aqueous

sol vent and are usually presented in single or

mul ti dose quantities in steddle formin a seal ed

cont ai ner, which can take the formof a cartridge or

refill for use with an atom sing device. Alternatively
Rosifiens fos aesal ns oraaydmmigiratinn may conypeiesilyde formulated

' h i nal l. i nh .
A8 RSB fichstneds 3 Beduttry ARORY fomRg ons pefiipiy fomprise
ast’ . ) Pl
s BB R  CHER RS
Qocgptatsle agasomasati-agusRsotvent iahd Wré i@t pteleded in single

pharmaceutical |y acceptabl e propellant. The aerosol
@6 sy Edess qruantisies an sterilekern e afsoaled sbntainer, which can take the

unp- atom ser. Co itions,suitable for buccal, K or
SoiBh o a&artﬂﬁaﬁﬁﬁ el _i‘?li" B Vil ARRIOPEEPE e Viqey ;%Haagmvely the
. . edl |
FES BB Spa e SRR L8 LORSART . nel dosenasa
iilRg@ca dhaer8§ol GRé ik &r AREd Wilte 8 hhéterif® VARR! WhithSis fiftended
rectal or vaginal ‘adm nistration are conveniently in
foredifposal ohcs thepmsiténds iof $he combaienihage beewaxhmistechaWhere the

supposjtory base such as cgQcoa butter), pessaries, .
georI0IMPHES A8 ast o chspenser %Wﬂi £PRFE 8 phagppeeutically

ReERA Ty} Bt o e R RS e 185k 3.

g hiophiser. Conveniently the conposition is in unit

osé formsuch as a tablet, capsule or anpoule. The
conposition may contain fromO0.1%to 99% (w w)

preferably fromO. 1- L

Compositions suitable for buccal or sublingual administration include tablets,
lozenges and pastilles, wherein the active ingredient is formulated with a

carrier such as sugar and acacia, tragacanth, or gelatin and glycerin.

Compositions for rectal or vaginal administration are conveniently in the form
of suppositories (containing a conventional suppository base such as cocoa

butter), pessaries, vaginal tabs, foams or enemas.

Compositions suitable for transdermal administration include ointments, gels

and patches, and injections, including powder injections.

Conveniently the composition is in unit dose form such as a tablet, capsule or

ampoule.

The composition may contain from 0.1% to 99% (w/w) preferably from 0.1-

60% (w/w), more preferably 0.2-20% by weight and most preferably 0.25 to



60% (W w), nore preferably 0.2-20% by wei ght and nost

preferably 0.25 tol2% (ww) of the Form Il renzapride
whywsosdsbori de hydrate, dependi ng on the net hoPCDEGB2004/005321

adm ni stration. The sixth aspect of the invention

relates to Form Il renzapride hydrochloride hydrate as

defined in the fourth aspeci5of the invention or a

pharmaceuti cal conposition thereof as defined in the

fifth aspect of the invention for_ treating and/or

pfr?e% éw? " gt thegiemsn dbvenzanride ygiroehlarists hydfate, depending on the
rq-iontestinal. notility and/ or abdom nal pain. For

?fﬁ%&“ﬁﬁﬂg@g@gnw 178 present invention,

gastro-intestinal includes the oesophagus, the

stomach, the small intestine and the large intestine
(Ticsinti apethef Gelinveraiva rehees X oith 11 faizaptite hgdrochloride
renzapri de hydrochl oride hydrate nay generally be used
ihydrate asdedimad nn thef faiirdmsgectoiitee anventiamor apharmaceutical

tro.intestinal tility., T di sorders .i ncl yde_one .
omRAstio teher%q'}?aétfl%r%e'»\#h%@ﬁ@ ASRECt Gloiig iugntin for treating
aS. | . oy
el anlid £ RO PRy O REREIRY LSPTNRIRAN poss

s afohdAal sHigbeti ¢ neur opat hy, functi onal
abdom nal bl oating, gastroparesis or abdom nal pain.

Form 11 renzapride hydrochloride hydrate can al so be
used in the treatnment of s%rgptoms associ ated wi th such
di %o tlre rRvrpatasu Of nlea BERSENh ARVEHION.agasB-1aiestisak dneludes the

abdom nal Rhloatin n abnormality i tqol . . . .
20PN Jre° g tedtra] il anfl 485 Tiee dpisstine Gincluding
foal | : . .
il A R e A e R
tdemetalbaberaedoin dre siestneond/ ofr disbedéms erlathry tofimpaired gastro-

di sorders o _f the central nervous system such as
poiesHBal suotpiys erldis dispeders Iincludaz 9pei ok heigr of hirdtabde bowel

h %E]:%rﬁe,l rsetal%ag(g OI‘ afr:layed gastric emptying, dyspepsia, oesophageal reflux,

peptic ulcer, flatulence, impaired evacuation, constipation, diabetic neuropathy,
functional abdominal bloating, gastroparesis or abdominal pain. Form II
renzapride hydrochloride hydrate can also be used in the treatment of
symptoms associated with such disorders including abdominal pain and/or
discomfort, abdominal bloating, an abnormality in stool consistency, an
abnormality in frequency of stool passage, a feeling of incomplete emptying,
feelings of urgency and passage of mucus. It may also be used in the freatment
of emesis and/or the treatment of disorders of the central nervous system such
as psychosis. Preferably Form II renzapride hydrochloride hydrate is used for
the treatment of irritable bowel syndrome, more preferably constipation-
predominant, diarrhoea-predominant or alternating (mixed-symptom) irritable

bowel syndrome.



the treatnment of irritable bowel syndrome, nore
pref erably constipati onpredom nant,

walr@sosssea- predom nant or al ternating (m xed- SREPGBRG04/005321
irritable bowel syndrone.The anmount of Form | :
renzapride hydrochl oride hydrate effective to treat a
di sorder as set out above ddpends on the nature and
severity of the disorder being treated and the wei ght
of the patient in need thereof. However, a single unit

| f@unta)fﬂmgT Haentapside hysbpehlorigedvmiraiesifechye to treat a
0,1 50 f bl .

SR RS suhabare donsnfi ahr sROSe Andagveryrol (o sEiPtder

g oA Y T EUAtRIR O T by M RAR BAGEL SHRivel o single

dat doverfer Br7ekemdbltwill urmilly c@EaiRed.0day 100mgMfdt exeanple
appreci ated that the dose ranges set out above

g1 oo deuhgg piederably 040rtotlfeng dfihs sompoinh obtheFmvention per day.
hydrate to an adult

renzapride hydrachl orid . The
3Bt ADSGSTBE DE ARHRSIEF G ANe e OF giore thafp pRce aéay&ﬁ%aawle, 2,

. | r .
oL BERYn R 5, SERALTLIGY DA ke BRASHR Tl L s por
afayt Metvindeiphedcpied mda e dasitdnged Bt it dbodesRovisled
préferably provided in the formof a capsule or a
t@ahdaice fohthesaineimidirampedtFain Ihenzapedt hpdrocklatdeshydrate to
a method of treating a djsorder relating_ to inpaired
qasadudt | RaeampHag torhs adminys teddo; for ggample, an infant or a baby

RSP S Tt n o
MOy &5 RRSSard a% it g&%ﬁ%ﬁ%ﬁg@g RS 2R aBORT MaRaHil 8&e is

conposition as define |ftl;’i1l aspect of the

| prefrhblgprovided i eiceforadoff £ atpyids oph talleth of the
aspects of the invention apply to all other aspects
mutati s nutandis.

The seventh aspect of the invention relates to a method of treating a disorder
relating to impaired gastro-intestinal motility comprising and administering to a
subject in need thereof Form II renzapride hydrochloride hydrate as defined in
the fourth aspect of the invention or a pharmaceutical composition as defined in.

the fifth aspect of the invention.

All preferred features of each of the aspects of the invention apply to all other

aspects mutatis mutandis.

The invention may be put into practice in various ways and a number of specific
embodiments will be described by way of example to illustrate the invention with

reference to the accompanying drawings, in which:

Figure 1 shows the solid state >*C-NMR of Form II renzapride hydrochloride
hydrate;
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The invention may be put into practice in various ways
and a nunber of specific enbodinents will be described
whyoosasssed exanple to illustrate the inventi onP@i/GB2004/005321

reference to the acconpanyi ng draw ngs, in which:
Figure 1 shows the solid state 13C-NVR of Form ||
renzapri de hydrochl oride hy#ifate; Figure 2 shows the
solid state 13C-NVR of anorphous renzapride

hydrochl ori de hydrate; Figure 3 shows a DVS sorption
plot of Form Il renzapride hydrochl oride hydrate;

Ei.gure 4 shows DVS ;sorptionyg f Formll .
rﬁé«g‘?ﬁprq dShowyer Hach| WI?(geg r aﬂe‘&ﬁ\%ﬁg Lﬂ’€ amorphaus, jspgapride

@0 .Form 11l renzapride hydrochl oride
Elygféadthg&l(%g%g@{ee shows an Isothermmap for Form|
renzapri de hydrochl oride hydrate; Figure 7 shows DVS
sorption plots and i sotherm maps for Form |

gueps i shevwsy dr DA soirpteorh plivtad€ ;FoEng lir eredzaprodes hpdsochloride
sorption plot of Form Il renzapride hydrochl oride
ffe; Figure 9 shows an isothermmp for Forml|
renzapri de hydrochl oride hydrate; Figure 10 shows DVS
sorption plot of anorphous renzapride hydrochl oride

[ 8; sHov e DAS SogNRorPP16tS BF TR H TRRehQipd® Haesthlorid
:Hegglgpgi S@J{e:dvﬁéjydar ochl f)srBi de Iﬁ drtatefe; Fi gure f2 s%ovvs the oree
IHgdsqect rum of Form Il renzapride hydrochl oride

hydr at e;

Figure 5 shows a DVS sorption plot of Form II renzapride hydrochloride
hydrafe;

Figure 6 shows an Isotherm map for Form Il renzapride hydrochloride hydrate;

Figure 7 shows DVS sorption plots and isotherm maps for Form II renzapride

hydrochloride hydrate;

Figure 8 shows DVS sorption plot of Form II renzapride hydrochloride
hydrate;

Figure 9 shows an isotherm map for Form II renzapride hydrochloride hydrate;

Figure 10 shows DVS sorption plot of amorphous renzapride hydrochloride
hydrate;

Figure 11 shows an isotherm map for amorphous renzapride hydrochloride

hydrate;
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Fi gure 13 shows an expanded region of the IR spectrum
of Form 11l renzapride hydrochloride hydrate; Figure 14

WG bwses58sm6 | R spectrum of Form Il renzapride  PCT/GB2004/005321

hydrochl ori de hydrate; Figure 15 shows an expanded
region of the IR spectrumof Formll renzapride
hydrochl ori de hydrate; Figut® 16 shows an expanded
region of the IR spectrumof Formll renzapride
drochl oride hydrate; Figure 17 shows an IR spectrum
guerla showsethe a&smé&wd%d’mnbﬁiraezwdd@hﬁdrosﬁbmd@ hygirate;
shows an expanded region of the IR spectrumof FormlI
renzapri de hydrochl ori de hydrate; Figure 19 shows an

Gt E |
ERE S b SShdel B TR YRR B 1 I sempapride
wmwﬁdghf&ra{g Il renzapride hydrochl oride hydrate;
Figure 21 shows an X-ray powder diffraction pattern

for Form Il renzapride hydrochloride hydrate; Figure
22 shows t her mal_ anal ysi s of Form Il renzapride

et dri havesearh Ry specisunpef 59@@thenzwaﬁlﬁhyﬁlrvsfhlprlﬂ%\hydrate
be illustrated by reference to one or nore of the

followi ng non-limting exanpl es. EXAMPLES Manufacture

21‘1 LrFrgtrle@ %\%oﬁfact gﬁéﬁﬁéﬁ% fo%n(ﬁatﬂi%'lftesgé dﬂﬁ*ﬁqudrﬁﬁﬂ renzapride

e of F rmll renza

hydrmmmetﬂﬁdﬂawjrate Renzapri de and renzapride
hydrochl ori de can be obtai ned using the nethods set
out in EP-A-0094742, EP-A-0239321and GB 0321091. 1.

Figure 16 shows an expanded region of the IR spectrum of Form II renzapride

hydrochloride hydrate;
Figure 17 shows an IR spectrum of Form II renzapride hydrochloride hydrate;

Figure 18 shows an expanded region of the IR spectrum of Form II renzapride
hydrochloride hydrate;

Figure 19 shows an IR spectrum of Form II renzapride hydrochloride hydrate;

Figure 20 shows an expanded region of the IR spectrum of Form II renzapride
hydrochloride hydrate;

Figure 21 shows an X-ray powder diffraction pattern for Form II renzapride

hydrochloride hydrate;

Figure 22 shows thermal analysis of Form II renzapride hydrochloride hydrate;
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Preferred Salt Formation Procedure The free base of
renzapride (Iwt) is suspended in 8% aqueous ethanol (5

woodos/ossee up from 0.4 vol. water and 4.6 vol . PEbeBREM05321

et hanol) and stirred at 20- 25C for 15-30 minutes. The
m xture is heated to reflux and held at reflux until

di ssolution is achieved (upl2o0 70 m nutes expected)
and then cooled to 60-650C and clarified through

e-heated lines and filter (I/x to _renove an
gféxetnre%ﬁr&ﬂevqmﬁuoarw@ nowhe llluﬂé@ecé § referenee @r@ler prawege of the

h_hot 8% a eous et hanol (1 vol. nade from
’@%W%}’cﬁ né%\/ﬁfr@ahg) . absol ute ethanol). The

solution of free base is then treated with
concentrated hydrochloric acid (1.05 nol. equiv.)
BXAMPIOESg the internal tenperature in the range
60- 700C. The resultant m xture is cooled to 20-250C
and aged in this range for 1-2 hours. The resultant
Lurr |sefP Ehe co-led to O 50C 3 d ag d fonqe

f||tered and the SO|Id checked byIRto ensure |t is
FormIl. The slurry may be aged for further 1-2 hours

PhhAftctase OEFEHRAN Y-eh2amHiae 'h?di‘ﬁéhl@ﬂ&é h?ﬂrzit% Form ||
ahead of isolation. The product is isolated by

f||trat|on and the filter cake washed b y dISp| acerrent

with co (0-50C) 8% aqueous ethano] (1 vol
avéwenmr@e hydyophlgpidg gpan b%sczhtmdé%smgm élnq methods

Sgﬁd@& 1P2E1?-?%h§%7?@2®1’?§-@§9?1 MG Shatrddn o osea

area in the presence of purified water until the
et hanol content is 1% (ww or less. Recrystallisation

Prefaded SaReFaanation Prodedadd oride (Iw) is treated
wi th 20% aqueous ethanol (3 vol., made from 0.6 vol.
water and 2.4 vol. absolute ethanol). The stirred

tfh tf‘%ee base of renzapride (1wt) is suspended in 8% aqueous ethanol (5 vol;
made up from 0.4 vol. water and 4.6 vol. absolute ethanol) and stirred at 20-
25°C for 15-30 minutes. The mixture is heated to reflux and held at reflux until
dissolution is achieved (up to 70 minutes expected) and then cooled to 60-65°C
and clarified through pre-heated lines and filter (1um) to remove any
particulate material. The lines and filter are rinsed with hot (60-65°) 8%
aqueous ethanol (1 vol. made from 0.08 vol. water 0.92 vol. absolute ethanol).
The solution of free base is then treated with concentrated hydrochloric acid
(1.05 mol. equiv.) maintaining the internal temperature in the range 60-70°C.
The resultant mixture is cooled to 20-25°C and aged in this range for 1-2 hours.
The resultant slurry is further cooled to 0.5°C and aged for a further 1-2 hours.
A sample of the slurry is removed, filtered and the solid checked by IR to
ensure it is Form II. The slurry may be aged for further 1-2 hours periods as

necessary to ensure the material is Form II ahead of isolation.
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heated to reflux and held at reflux until dissolution
is achieved (up to 70 m nutes expected) and then

w@eombeBsp® 60- 650C and clarified through pre- hper/682004/005321

lines and filter (I m to renobve any particul ate
material. The lines and filter are rinsed with hot
(60-650C) ethanol (4.5 vol. 20 maintaining the
tenperature of the renzapride hydrochl ori de sol ution

at 60-650C t hroughout. The resultant m xture i s cool.e
tHlezgtozlsebsaﬁqla@g%elw lerettmnsancbﬂ@efﬂft@rcate m%bad by dwelacement

it gopLoet) 5% anuents ctiengiitl| oadretem G5 A Swater and
r@gy\%qi alf)éollﬁ r&ﬂalﬁijﬂ f}ﬁechéll? fhed %gnbdﬁe!jfﬁﬁlofor 3-4 hours.

ensure it ry may be age

fDiid fdid k- ti’ad%@éﬁéii foetdyRdmdasiofE ¢ af hdlobell A0S b aht Peesence of
material is Form Il ahead of isolation. The product is

i poifzadewatey until theathanolaodtanhés 17 (ve'w)callesswashed by
di spl acenent with cool (0-50C) 8% aqueous ethanol (1
vol ., made fromO0.08 vol. water and 0.92 vol. absolute

| ed down on the filter for 3-4
h%gﬁglgkgf’“@g%ﬂ}gg?%?ansferred to trays and stood in
an encl osed area in the presence of purified water
until the ethanol content is 1% (wWw or less.Slurry

FRecagride hihieocldoridp(i we) tsynteated with dﬁ%ﬁ dqwedusi sthanol (3 vol.,
treated with 8% aqueous_et hanal f5 vol and the

spage AombA-GYok W@éﬁraaml %GmOéoahS@ uje sﬁenahd ‘Bigcttisrgd mixture is

IR,  aehf oS At ar B ity e o b by o 70
IIBH{LE &r';tiérc?edgtanﬂsthg& EQbIel to B@%Sﬁwﬁﬂd cf&ﬁﬁe@ﬁ];nék%% pR-heated

furt ur periods as necessary to ens

nipesrdrRl filter Bqum) td rahews any pastiduditeanatefibk Phedliads asd filter
isolated by filtration and the filter cake washed by
dare pinse@ iwith hoili (60A-GL6)) e(tlnarm«‘,ﬁl 5890l aguetnisinggtheofergperature of

t?le renzapn%e hy%r c%londe solut1gg tate 60 afqu throughout.

The resultant mixture is cooled to 20-25°C and aged in this range for 1-2 hours.
The resultant slurry is further cooled to 0-5°C and aged for a further 1-2 hours.
A sample of the slurry is removed, filtered and the solid checked by IR to
ensure it is Form II. The slurry may be aged for further 1-2 hours periods as

necessary to ensure the material is Form II ahead of isolation.

The product is isolated by filtration and the filter cake washed by displacement
with cool (0-5°C) 8% aqueous ethanol (1 vol., made from 0.08 vol. water and
0.92 vol. absolute ethanol) and then pulled down on the filter for 3-4 hours.
The solid is transferred to trays and stood in an enclosed area in the presence of

purified water until the ethanol content is 1% (w/w) or less.
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0.92 vol. absolute ethanol) and then pulled down on
the filter for 3-4 hours. The solid is transferred to

wao e@pessoe st ood in an encl osed area in the preESEGB2008/005321

purified water until the ethanol content is 1% (w w)
or | ess. Manufacture of anorphous renzapride
hydr ochl ori de hydrate Anorpdbus renzapride
hydrochl ori de hydrate is prepared according to
EP- A- 0094742 and EP- A-0239321. For the purposes of
Shaeryi Pregeduve, the term "anor phous" enconpasses a
sanpl e of renzapride hydrochl ori de hydrate conpri sing
non-crystalline and crystalline material, wherein said

S LI hal . [ ' f
dneSishopride TRURICRIEN REUHS SRERlg Wi 5% HlbGf cthanol (5
Rty el liee s6keRYidnaliRrednsh PEBUIEN ! 9-3 TN AP heE in ran%e, stirred
hydrochl ori de hydrate Solid state 13C-NMR Solid stafe
28C-NR o 2e8 hoarsweh sampld eftthe dhvroy issemmovied, fittdred and the solid
anor phousr enzapri de hydrochl ori de hydrate and ar

icheekad, by &R tp enspRgLt &% Fggrrgrm i‘h,eesg,%}gtm@ébg agqh §gr further 1-2
SRR pGids sehesach SR B BT PR a iU Fisolation

anor phous renzapride hydrochl ori de hydrate. The
rel axation properties of FormI| renzapride

Mhdrprotheyris dsolied it fltfattoncimddht €ilter veké heshed|by sdispladement
conditions) also differed to those of anorphous
weiHy 6peli @S Kyldb Beaduepns ethapal 41 erolTheadedsenm BB tvepl. water and

DT &5k e cuneliPlatd Rustbbulid B o 3R TR TRt hours.
e SME30 'h‘aﬂ?fet drg ‘E&Jgg ra'rﬂ%toddninazgpéeﬁéﬂ@é%daar% APEREPresence of

assi gnnent o ese peaks i s provided.
purified water until the ethanol content is 1% (w/w) or less.

Manufacture of amorphous renzapride hydrochloride hydrate

Amorphous renzapride hydrochloride hydrate is prepared according to
EP-A-0094742 and EP-A-0239321. For the purposes of this invention, the
term “amorphous” encompasses a sample of renzapride hydrochloride hydrate
comprising non-crystalline and crystalline material, wherein said crystalline

material may be present in a mixture of one or more forms.

Comparison of Form II renzapride hydrochloride hydrate and amorphous

renzapride hydrochloride hydrate

Solid state *C-NMR

Solid state ?C-NMR spectra were collected for Form II and amorphous
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Table 1: Solid state 13C-NWVR data for Form |
renzapri de hydrochl oride hydrate Signals (ppm

wWOe@posssoe At om assi gnment 19. 233, 21. 856, 28. 4HGI/GB2004/005321

30. 307 a 46.141, 51.823, 53.329 b 55.855 C 99.373 d
109. 184 e 130.992 f 149.352 g 158.483 h 164.700 i Not
resol ved from baseline jO N22HC .2H O The nol ecul e
shoul d gi ve seven hi gh-frequency (90+ ppm signals
(negl ecting any fine structure) but only six were
denganride hyrhechipede hydeiteyard atesilipsipated i figar¢sohand 2
attached, to the chlorine. Coupling between these :
JGEREHIVERsul ts in a broadened signal (and possibly a
mul ti pl et) which probably accounts for the signals in
t he baseline between 100 and 130 ppm A simlar

G s N R TN S
astpea}ﬂl% R cbtBhEd T@%Xrﬁh%ﬁs ?é%{*i'd‘é h?'dwﬂoride hydrate.

The relaxation properties of Form II renzapride hydrochloride hydrate (which
determine the acquisition conditions) also differed to those of amorphous
renzapride hydrochloride hydrate. The experimental parameters were therefore

optimised for each sample.

Table 1 below sets out the observed signals for Form II renzapride

hydrochloride. In addition a proposed assignment of these peaks is provided.

Table 1: Solid state >C-NMR data for Form II renzapride hydrochloride
hydrate

Signals (ppm) Proposed Atom assigniment
19.233, 21.856, 28.413, 30.307
46.141, 51.823, 53.329
55.855
99.373
109.184
130.992
149.352
158.483
164.700
Not resolved from baseline

e 0RO 0 A0 O
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A proposed assignnent of the other signals is as
follows: the three -CH2-S+ CH in the group between 15

w@ns888sppm the three -CH 2- N1S+ >CH N i n t hePQ¥/GBp004/005321

between 43 and 53 ppm OWw at 55-58 ppm am de carbon
at 164-168 ppm aromatic C O at 156-159 ppm aronmatic
G C at ~131 ppmand the CH gutho to the Owe is
probably the 99 ppmline with the other CH at 109-112
ppm The remai ning unlabelled, lowintensity signals
are spinning sidebands and can be igna@red. Conparison
of solid stateNWVR spectra of Form,l apri de
hydrochl oride hydrate ang anorphou$ renzapride
hydrochl ori de hydrate. Vdriation i $ observed in the
pattern of. signal s obserled from@ 15NppHTI n t he
spectra oé?-'ne- » drochl ori de
hydr at e andanplr ri de hydrate.
In addition th4 spectirum obt ai ned for anor phous
renzapri de hyg ochy fde hydrate’'contains a signal at
131. 8ppmH,m the~Ok 'sivomk which is split. The signal
at 131. 8ppm appeafls to becan unresol ved pair. 2H,0 -
Furthernore the lack of resolution in the lo

wf requency signals in the anorphous renzapride

P i Sl o SRR ghs e s oocing
SRR AT AL B8 52 S DR L BB pm e
VRIB6H attR2RHRE th cRIBKAB. cB!agleiﬁg %Etv@eéﬁh%gggiugl;&’ 8%??%‘&8 a

an atnosphere with a relati umdity

drpadéredsagnl €amh gossitely ya meltiphét) mdach pobaiteaccdififts for the
sanpl e is exposed to an adsorption/desorption cycle
pegide il thediygeline between 100 and 130 ppm. A similar coupling slightly

broadens the signals from the carbons attached to nitrogen (for example, the

signal at ~149 ppm is presumably the aromatic C-NH,).

A proposed assignment of the other signals is as follows: the three -CH,-s +
CH in the group between 15 and 30 ppm, the three -CH,-N's + >CH-N in the
group between 43 and 53 ppm, OMe at 55-58 ppm, amide carbon at 164-168
ppm, aromatic C-O at 156-159 ppm, aromatic C-C at ~131 ppm and the CH
ortho to the OMe is probably the 99 ppm line with the other CH at 109-112
ppm. The remaining unlabelled, low-intensity signals are spinning sidebands

and can be ignored.

Comparison of solid state NMR spectra of Form II renzapride

hydrochloride hydrate and amorphous renzapride hydrochloride hydrate.

Variation is observed in the pattern of signals observed from 60 to 15 ppm in

the spectra obtained for Form II renzapride hydrochloride hydrate and
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90 % RHin 10 % RH intervals. The change in wei ght

data is fitted to an exponential expression that is
waswdosssoaut omati cal |y determ ne the end poi nt POFf/GBamh/005321

stage, which then triggers the next increase/decrease

inrelative humdity. For the DVS traces, the stepped

lines represent the relativ24humdity (RH) level in

t he Chanber. The curved l'ine represents t he wei ght

chan in the sa The RHis controlled
%‘%EPP% snzaPEAe rz@r@ﬁb@yd@dwélr@tﬁe In adélt@rn thp she@rum

AR o PGS sehrabrial ByrinchBiebdraerrtas posignal at
TR Im 300 e 0P Bl Whiclis VPhe ﬂéf@ %21%@2% fb% appears

ltotbel 21 wit@s@l®ed PairhPaaiBlRorFRAES ladknét 1€861ufien iR e ok m
Il is a very stable material which is consistent in

ifrequenop eignabsinthe hmoeplpaistrenzapriviedtydrechldtide by$ratindpectrum
i sot her |l ots for Form are shown in figures 3 to
FPPeais) Rescagsed by the Prers@if:fa(bf{‘?ldﬁlétl ABeR! ori de hydrat e

show behavi our that inplies a very stable materi al
that is consistent in its properties with respect to

@yﬁﬁmﬁ@vaﬂ}ﬁr faha provides no evidence of
equilibration of Form Il renzapride hydrochl oride

hydrate between different forns. There was very little
change in mass when the three cycles are conmpared wth
Methedalegy (i .e. they are very sinilar as indicated by
the isothermplots). In addition there was very little
change in the nass of the sanple when the chanber had

'%ﬁ%@nﬁ@% %’dc@@ it bl l@ ntdi@l 1%98%& B afle TG I Fém. An
cap moi st ure, Icating t the materi

\ingiad t\mgbt wading 8Splesd. tIthemangﬂel i€ethen exposed to an atmosphere
with a relative humidity (RH) of 0% to dry the sample and a dry wei ght reading
taken. The sample is exposed to an adsorption/desorption cycle between 0 and
90 % RH in 10 % RH intervals. The change in weight data is fitted to an
exponential expression that is used to automatically determine the end point of

each stage, which then triggers the next increase/decrease in relative humidity.

For the DVS traces, the stepped lines represent the relative humidity (RH) level
in the Chamber. The curved line represents the weight change in the sample.
The RH is controlled automatically and changes once the rate of change in

weight of the sample is small.
Form II renzapride hydrochloride hydrate

The sorption isotherm plot for Form II show a rapid initial uptake in moisture

(to ca. 9% w/w) at 10 % RH, after which there is very little change in the
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content, and consistent across the three cycles. The
wei ght gain observed for Form Il renzapride

whywsosdsbori de hydrate i s consistent with the POY/GBRI08/005321

of a di hydrate. The batches anal ysed all show a very

stable profile with respect to exposure to humdity,

once above 10% RH. Above 102BH there is very little

variation in the mass of the dihydrate material.

Anor phous renzapride hydrochl gride hydrate The DVS
Iﬁﬁn’@aﬁ% otiKegatinga hat oFompolp ko ds vesh stablg gaaterial which is

TR RO R i Bl O miedsthiie hy or oo or 1 e

hydrate (figure 10) shows approximately 6 % (w w)
upt ake upon exposure to a 10% RH environnent which is

f'Dhe¢ DMVESIatd isatipineplotsafdy FormdT akeshpwi i §8HeRA. toAhove
this there is a | ower uptake of npisture as the RH
i ncreases. There is a gradual decrease in nass as the

A R e T GSAB0) B
tg&él e'scaax} Y%a%ﬁﬁﬁ{%?erﬁiﬁl‘éitq gﬁ‘s&%%éﬁ fa 126151’&18@#%?%%%5;,@@ to

|@og;|t@@ter than that observed for the 1st cycl e and
again shows the nmgjority of nbisture | oss on going
from10 to O%RH. The isothermmap (figure 11) shows

it learly the difference _between the first and
gﬂﬁ%ﬁafcﬁamamwﬁsﬁ nesvidpare of eqwil%a@m Wifam Hf@né'@rlde
3._C The a_set ou .
Gl 2B0b° Bt Bedvminthfie S s Phde My 12 e change in
d{hﬁ&eﬁzﬁé‘& ﬁlélﬁ}é’é?@féléshﬁ'e BB PRAGBr @1 ch %%éi‘f(i 8'thb{8re very
first adsorptioncycle. There is a significant
diifrfilar es owliteedbethd setHarmsploadsor pti on and desor pti on
cycle. As
In addition there was very little change in the mass of the sample when the
chamber had reached 90% RH conditions and the sample had taken up ca 9.5%
(w/w) moisture, indicating that the material was stable with respect to moisture
content, and consistent across the three cycles. The weight gain observed for
Form II renzapride hydrochloride hydrate is consistent with the formation of a
dihydrate. The batches analysed all show a very stable profile with respect to
exposure to humidity, once above 10% RH. Above 10% RH there is very little

variation in the mass of the dihydrate material.

Amorphous renzapride hydrochloride hydrate

The DVS plot and isotherm map for amorphous renzapride hydrochloride
hydrate are shown in figures 10 and 11.
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this cycle is not reproducible, it indicates that a
change in the formof the material has occurred,

w0 adohesssphan t he hysteresis being related to oPd¢IEGB2004/005321

physical attributes. The overall npisture gain from
0%H to 90% RH is approximately 12% (w w), which is
hi gher than the anmount requi2éed for a stoichionetric
di hydrate. After conpletion of the first cycle the
absors%i on / desorption profile is reproducible

i i PAS plgt foramenphons renzapride bydinshlastdedhyelraser (figure 10)
SR RRaanSripkBely & FOT Mo W R T ces
R EPRERAL iR PRIPRCRELET it e oSO8 AR

SRR eethiyicse R £RAFE Gl SBSistra @ tith REI MRFeaREEPRASEE is a
by conpressing the sanple for 5 mnutes at 2 tons of

gradualrdecre@ae n tiase asvtse RHatesfeasesftomdites 1 @i RH.
di ssol ution system whereby one surface of the disc is
exposed to the dissolution nmedium Six discs were

PhELR ST SRR bR TE! g 2k abal el B e gy, wien
3he ﬁeée ti@fg?ygleqm)_ei b jRAkEAT BRhSTRhe 3 %801%[”% tfke at 10 to

W t hdr a nute intervals up to m nut e

sHI% RIS is\greateanhiny fad obJdrecdforuhe 18fcydiewmdr ?aﬁﬁslﬁﬁvs the
(mg) is divided by the surface area of the disc (0.5cm
ymierigy ohimpistreless an gotrg fram 1Qte@%RY.-cm ). The

average of the duplicate determnations is plotted as

a function of tinme (mnutes). The EDR (mg cm 2 mi nutes
rll)ehgérﬁé,ggile}éﬁ)%gﬁ ({269 BLhERs quHE LRIy 1BE dPfelehBEBEtween the
first and subsequent adsorption cycles. The desorption cycles are identical on

all 3 cycles.

The data set out in figures 10 and 11 show that there is a clear difference
between the sample before and after the first adsorption cycle. There is a
significant difference between the first adsorption and desorption cycle. As

this cycle is not reproducible, it indicates that a change in the form of the
material has occurred, rather than the hysteresis being related to other physical
attributes. The overall moisture gain from 0% RH to 90% RH is approximately
12% (w/w), which is higher than the amount required for a stoichiometric
dihydrate.

After completion of the first cycle the absorption / desorption profile is
reproducible indicating that the material is then stable with respect to its

interaction with moisture.
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over the linear range of the release profile. \Wen the
di ssolution into solution is deened i ndependent of pH,

w@2@ktosssgependent DR is cal cul ated. The pH i nPepeBa@®@an0s321

IDR is calculated by averaging the data for each tine
point at all of the pHs studied and cal cul ating the
linear regression on at leagy the first 5 data points.
Al'l IDR values are reported with the error

enconpassi ng the upper and | ower 95% confidence limts
ofhe behavigieaf the gmezphans renzapsise hydpoddeiide hpdetydoes not

of the I.DR data use; Il of the data points, as the
ARPEAS Qﬁeﬂnsrs@%ntafwgh fhatehe diagirateamateals or Form ||

and anor phous renzapri de hydrochl ori de hydrate
(my/ M cnR) Sanple pH 2.2 pH 4.0 pH 7.0 i ndependent

@k Ffnbic DisSgldtiomR4A& 2 5. 90.3 5. 7+0. 3 Anor phous
6.6+0.2 6.70.1 6.9+0.1 6.8+0.3 The Form Il nateri al

exhibits a different intrinsic dissolution rate
characteristic to that of the anorphous material.
Msthodalegrati on of Form 11 renzapride hydrochl oride
hydrat e Anal ysis of noisture content of FormlI
renzapride hydrochl oride hydrate. The water content of

i m r i .
o RS PSR SR LRt SRE3EH e tcsgporessing
ahelsympte B01th weufes Rk Qdoas bf yréssuid Escibdiseawadudiéferred to a

(Ww water, corresponding to 2 nolecules of water
séating disselusion systamnwhieebyr gue aifacee of ttheiclise és eXposed to the

B o S Lo BT o8 Bubh of macril o
. . 1.0 r

g&gﬁ?ﬁf&qg{g%qsgé %{EQ‘?EEBQ s%tgﬁfeIglﬁg figti':éﬁglﬂa?lo% of PEfs ff’, M hhd 7.0.

Dissolution samples (0.8ml) were withdrawn at 5 minute intervals up to 60

minutes and samples were analysed.

The amount of drug released (mg) is divided by the surface area of the disc
(O.5cm2) to obtain an amount per unit area (mg cm'z). The average of the
duplicate determinations is plotted as a function of time (minutes). The IDR
(mg cm™ minutes™) is given by the gradient (determined by linear regression)
over the linear range of the release profile. When the dissolution into solution
is deemed independent of pH, a pH independent IDR is calculated. The pH
independent IDR is calculated by averaging the data for each time point at all
of the pHs studied and calculating the linear regression on at least the first 5
data points. All IDR values are reported with the error encompassing the upper

and lower 95% confidence limits of the linear regression.

Linear regression analysis of the IDR data used all of the data points, as the

release profiles are linear.
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present invention provides the ability to reproducibly
control the anpbunt of water present in Formll

wo eqvzamspdde hydrochl ori de hydrate, which is hipgil/gB2004/005321

advant ageous for controlling the quality of the
approved pharmaceutical ingredient during storage,
handl i ng, fornul ati on and p2®duct manufacture.
Moi sture Content (by Karl Fischer)FormlIl 9.0% (w w)
0.31 (SD; n=l1) Infrared (IR analysis IR spectra
abhle 2e dDR for Borm Huarsbamwirphany reszagfridohpdrochloride
uf ured accgrding to the processes of the present
S&Qg f'éﬁghﬁﬂékﬂ 12 to 20 illustrate the IR spectra
of Formll renzapride hydrochloride hydrate. Table 3

bel ow sets out the IR peaks observed. Table 3:
Representative IR data for a sanple of FormlI|

fenzaprl dSaly] "e00h| ori deyFpydz at EH £ 2;%SI![ 7.0 34i§ﬂeﬁendent

(br, 3358. st) 2951.2 (br 91.
(s, st) 1f<)°§‘[%“ o) Bsxdth 55%0% %944 45>07§03
Amorphous 6.6£02 6.74#0.1 69401  6.80.3

The Form II material exhibits a different intrinsic dissolution rate characteristic

to that of the amorphous material.

Characterisation of Form II renzapride hydrochloride hydrate

Analysis of moisture content of Form II renzapride hydrochloride hydrate.

The water content of 11 different samples of Form II renzapride hydrochloride
hydrate was determined by Karl Fischer analysis and was reproducibly found
to be ca. 9.0% (w/w) water, corresponding to 2 molecules of water being
present within the crystalline structure. This reproducibility in the water
content of Form II renzapride hydrochloride has been found to be independent
of both the method used to produce Form II and the scale of the synthesis. The
present invention provides the ability to reproducibly control the amount of
water present in Form II renzapride hydrochloride hydrate, which is highly
advantageous for controlling the quality of the approved pharmaceutical

ingredient during storage, handling, formulation and product manufacture.

Moisture Content (by Karl Fischer)



1454.9 (s, st) 1419.6 (s, w) 1316.4 (s, m 1249.8 (s,
m 1209.9 (s, st) 1143.8 (s, w) 1130.0 (s, w) 1086.1

W@ 20050%8890©2. 5 (s, m 950.6 (s,. w) 891.4 (s, w)PBBGEB1004/005321
(s, m 771.2 (s, w) 671.8 (s, m 650.5 (s, w) *Key:
val ues in wavenunbers (cm 1l). Peak descriptors are s =
sharp, br = broad with rel aPve intensities assigned

as st = strong, m= nediumand w = weak All observed
s armpt-es—oef—FormIt—renzapr-de—hvdrochlori de hydrat e

SRt o [chaaeuari£q.BE ($Par=A1) 835 |1.5 cm 1. This
peak—car—be—used—to—di-stingur-sh—the—presence of Form
renzapride hydrochloride hydrate. It will be

he exact value of this
qﬁglﬁaac‘%da ﬁgt %ﬁ%%lgk wi |l vary dependi ng on the sanple

preparation, apparatus used, etc. To this end, Table 4
sets out a number of values for this characteristic
dBadpeatya sixze ro@déd on di ifrebeardf saamidsest Form II manufactured

according to the processes of the present invention. Figures 12 to 20 illustrate

the IR spectra of Form II renzapride hydrochloride hydrate Table 3 below
sets out the IR peaks observed.

Table 3: Representative IR data for a sample of Form II renzapride

hydrochloride hydrate.

Form II *
3434.0 (br, m)
3358.5 (s, st)
2951.2 (br, w)
2591.5 (s, w)
2585.4 (br, m)
2511.7 (br, w)
1592.9 (s, st)
1540.8 (s, st)
1463.9 (s, st)
1454.9 (s, st)
1419.6 (s, w)
1316.4 (s, m)
1249.8 (s, m)
1209.9 (s, st)
1143.8 (s, w)
1130.0 (s, w)
1086.1 (s, m)
992.5 (s, m)
950.6 (s, w)
891.4 (s, w)
834.1 (s, m)
771.2 (s, w)
671.8 (s, m)
650.5 (s, w)
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of Form Il renzapride hydrochl oride hydrate. The range
for the signature peak in the IR spectrumfor Forml|l

WO 20065088806 f rom t he val ues tabul at ed bel ow. TabbP@T/¢B2004/005321

Val ues observed for characteristic peak at 835+1.5 cnl
Form 1l Sanple Signature peak (cnm ) 1 834.11 2 834.11
3 835.06 4 834.31 5 834.31 80834.91 7 834.01, 835.29
and 834.12 on repeat runs 8 834.31 9 835.28 10 835.28
11 835.28 12 836.28The presence of a characteristic
peak at 835 1.5cm 1l in the IR spectra of Form |
r&ay-apiliedén tynooberocinde Peyiodeatrptqeanss Eshaprif bt iwith relative
tidentsiti€o asvightd asehrz stpmigde =medivocdor + deakhydr at e has been
manuf act ured. XRPD analysis of Form 1l renzapride
hydrochl oride Form 11l renzapride hydrochl ori de hydrate

4 obsaried samplascifpry Hagnsapriglerhydrechlerdde byidrate exhibit a
characteristic peak at 835 + 1.5 cm™. This peak can be used to distinguish the
presence of Form II renzapride hydrochloride hydrate. It will be appreciated
that the exact value of this characteristic peak will vary depending on the
sample preparation, apparatus used, etc. To this end, Table 4 sets out‘a
number of values for this characteristic peak as observed for different samples

of Form II renzapride hydrochloride hydrate.

The range for the signature peak in the IR spectrum for Form II is taken from

the values tabulated below:

Table 4: Values observed for characteristic peak at 835+1.5 cm™

Form II Sample Signature peak (cm™)

1 ' 834.11

2 834.11

3 835.06

4 834.31

5 834.31

6 834.91

7 834.01, 835.29 and 834.12 on repeat runs
8 834.31

9 835.28
10 835.28
11 835.28
12 836.28
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The X-ray powder diffraction (XRPD) pattern of Formll
renzapri de hydrochl oride hydrate is shown in figure

WQ@1005/05889¢9r esence of defined peaks in the XRPDPEHGBeI0A/005321

indicates that Form Il has a crystalline character.

Stability of FormIl renzapride hydrochloride hydrate
Sanpl es of Form Il renzapri 8¢ hydrochloride hydrate

were placed in storage under conditions of 25C/ 60%
relative humdity. Table 5: Stabil |t5y of Formll
T“éwaass@r@é Oﬁm&x@caqt@nstw@qaw £88 4 1 Scon t inthe IR speatpa of Form

4 fivppigé bz@%chpor i i TR OB R Rt Egrm T

%&sol rs V@fé‘t {Elﬁ%&?ﬂ@é{ﬁ iélfrg F\A}J\r)\,l)form

8. 69w w 8. 8°/<(vv/vv) 8.8%wWw 8.8% (ww content (by
Karl Fi sher) Form Il renzapride hydrochl oride hydrate
SXRRPD apalysistoftHdrim Y1 renzapridehydoochdoxidege. Particl e
Si ze Distribution The Particle Size D stribution (PDS)

renzapride is nmeasured according to the nethod

%&@I%@%&)ﬁ]ﬁ\’v&%&%ﬂﬁlﬁ Jie ﬁ?&r AIPhE Scen fn%ys%& IbgfeX-ray h)owder

Diffraction:

The X-ray powder diffraction (XRPD) pattern of Form II renzapride
hydrochloride hydrate is shown in figure 21. The presence of defined peaks in
the XRPD pattern indicates that Form II has a crystalline character.

Stability of Form II renzapride hydrochloride hydrate

Samples of Form II renzapride hydrochloride hydrate were placed in storage

under conditions of 25°C/60% relative humidity.

Table 5: Stability of Form II renzapride hydrochloride hydrate

t=0 t=6 t=12 t=18 t=24
months months months months months
Stability test
1. White White White White White
Description | uniform uniform uniform uniform uniform
solid solid solid solid solid
2.Water 8.9%(wiw) | 8.6%(w/w) | 8.8%(w/w) | 8.8%(w/w) | 8.8% (w/w)
content
(by Karl
Fisher)
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Model : General purpose (fine)-enhanced sensitivity
Measur enment Paranmeters: Measurenent tine: 4 sees

wBawkgsssand tine: 8 sees Cbscuration limts: 3PCT/GB2004/005321

<Cbscuration <20 (filter on) Sanpling Paraneters:

Scirocco 2000 Vibration feed rate: 40% Air pressure:

3.5 Bar Single neasurenent @p each batch perforned in
triplicate. Table 6: Particle Size Distribution of

Form 11l renzapride hydrochl oride hydrate manufactured
domm H mgzami%whydtocﬁlomd/e hyideaie. shpwsngandostabilityniepagisture on
FormlIl 11.5 47.1 109.0 2.1 * Span =

GHIBEY) - d(0. 1))/ d(0.5) Form Il shows a narrow particle
size distribution, with a span of 2.1.Photom croscopy

A smal | anmount of sanple was dispersed in silicon oil

(Pa}tﬁld@ﬁ@qji?ﬂﬁﬁuﬁbhde) and a cover slip place over
it. I'mages of the sanple were captured (m ni num of two

magni fi cations) using calibrated i mage capture
software. Form || renzagri de hydrochl oride hydrate is

daweddrrtieleoyize &Ysiribution 4 BEY) Qi sEezaprgativ meased ageerding to the
th re ferred for the manufacture of a solid
%%éﬁ@dﬁﬁgﬁﬁb?i%‘?mchem cal analysis

Material Parameters: renzapride: RI.=1.5 Absorption = 0.1

Model: General purpose (fine)-enhanced sensitivity
Measurement Parameters: Measurement time: 4 secs

Background time: 8 secs

Obscuration limits: 3 <Obscuration <20 (filter on)
Sampling Parameters: Scirocco 2000

Vibration feed rate: 40%

Air pressure: 3.5 Bar

Single measurement of each batch performed in

triplicate.

Table 6: Particle Size Distribution of Form II renzapride hydrochloride

hydrate manufactured as a 5 kg batch.

d (0.1)Y/pm | d(0.5)/pm | d(0.9)/pm Span*

FormII 11.5 47.1 109.0 21

* Span = (d(0.9)-d(0.1))/d(0.5)

Form II shows a narrow particle size distribution, with a span of 2.1.
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A TGA trace of the FormlIl is illustrated in figure
22. The TGA trace for Form Il renzapride hydrochl oride

whyasasssdcont ai ns an endot herm at 150- 1800C. TPECBGB2004/005321

endot her m appears to be associated with a phase change
of the dehydrated material, follow ng | oss of water
during analysis. The thernoggamillustrates a |arge
endotherm c peak (with Trmax at approxi mately 1000C)
due to the loss of two noles of water. The endothermc

ﬂﬂﬁitonﬂcﬁosbbﬂy\ed by two exotherm c peaks at Trmax 1700C
and 2400C Form 1l material therefore undergoes
| oss of water to a dehydrat ed hydrate, which at around

R o 3 4R RS a0 sk g aeE g8 Bt
t

SPEPLER: ARV, 000 b o SEi S-SR i

\HAtiveURagaFiesnGit) \BhiHs dﬂhbtaté@&nngé @aaafdscﬁﬂvmt usi ng

the followi ng standard procedure? Approxi mately

50-100ng of Form | renzaprl de hydrochl oride hydrate
was added to a 10c ss_vial, and, 5cm of t

5@5%& |f§¥léaI§kﬂevéW rqx;él r&&dévar affelss egwﬁgqc{;er@ {gudar shaped

Tybitr R Bn ohff SpalchlsSorefike sl bfirdshGe,f 4 sotia

%1% y HPLC. The results are sunmmari sed bel ow.
Tab 7: Solubility studies of Formll renzapride
hydr ochl ori de hydr ate Water/ Sol vent M xtures

Solubility ( 1%water in ethanol 9.0
Thermochemica ana ysis

A TGA trace of the Form Il is illustrated in figure 22.

The TGA trace for Form II renzapride hydrochloride hydrate contains an
endotherm at 150-180°C. This endotherm appears to be associated with a
phase change of the dehydrated material, following loss of water during

analysis.

The thermogram illustrates a large endothermic peak (with Tupa at
approximately 100°C) due to the loss of two moles of water. The endothermic
peak is followed by two exothermic peaks at Ty, 170°C and 240°C. The Form
II material therefore undergoes loss of water to a dehydrated hydrate, which at
around 150-170°C undergoes a phase change that then proceeds to melt around

270°C and finally decomposes at elevated temperatures.
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5%vater in ethanol 17.5 10%water in ethanol 21.2
1%vater in IPA 1.1 5%ater in |PA 2.8 10%vater in | PA

wal2®50%8ad er i n acetone O 5%wvater in acet one OPOI/GB2004/005321

10%vater in acetone 6.7 1%water in THF O S5%water in
THF 0.4 10%vater in THF 8. 9Renoval of Ethanol by

Sol vent Slurry Residual sol 84nt can be renoved from
Form 1l by solvent slurry. A series of slurries were
performed in water-wet acetone, THF, TBME and tol uene
tSolphiligs stugdies t he effect on the level of ethanol. The
follow ng standard procedure was used: | OOngof Form ||
was stirred at roomtenperature in lcm3 (l1Ovol) of

f 24 ho [ j . S0l | .
S 4 o, AL B8 BB BOb At varons
GestEOTdlvamd Rieres ahvdrer Chrridie H18SWlsify aftR SBIBRIAS eftandard
in tables 8 and 9: Table 8. Renoval of" et hanol by
gobeashure:s| urry Sol vent Sol vent content Et hanol content
5% water in THF Not detected Not detected
Approximately 50-100mg of Form II renzapride hydrochloride hydrate was
added to a 10cm® glass vial and 5cm® of the appropriate solvent was added.
The suspensions were stirred at 20°C for 24 hours. After this time the

suspensions were filtered and the clear solutions were analysed by HPLC.

The results are summarised below.

Table 7: Solubility studies of Form IT renzapride hydrochloride hydrate

Water/Solvent Mixtures | Solubility (mg/mL)
1% water in ethanol 9.0
5% water in ethanol 17.5
10% water in ethanol 21.2
1% water in IPA 1.1
5% water in IPA 2.8
10% water in IPA 4.6
1% water in acetone 0
5% water in acetone 0.9
10% water in acetone 6.7
1% water in THF 0
5% water in THF 04
10% water in THF 8.9
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Wet TBME Trace (0.1% w w) Not detected Wet Tol uene Not
detected Not detected The results show t hat et hanol

w@2amss88penoved by sol vent slurries in acet onePCT/GB2004/005321

tetrahydrofuran (THF), toluene and TBME to a | evel not

detected by NWVR (estimated to be <0.1% detection). The

formof the material isolategk fromthe slurries was

deternmined by IR and found to be FormIl in all

cases. Table 9: Isolated formafter solvent slurry

Sol vent | solated form5%water in acetone Formll 5%
ter HE Form || Wet TBME Form |l Wet Tol uene Form
e@"?@ af Ethanoldyy Selyept PIWgYsSt udies with Form 11 In

order to renove any residual ethanol, the material is

dri ed under vacuumat up to 800C. The 'et hanol free'

SREélguélssotl‘l;@ﬁ dafBfeRh &b d oﬁf BYEHGT g)?eséﬁ* erslurry A series of

material. To investigate t e drying ent” forns

oélurrmszware perfoyiedcinl onataewdly dectde, THISAMPMIS andr ®luene to
prepared fromcrystallisations in 1% water in et hanol ,

supvastigatc the effeninnl the lovakef ethanal.| Phe folloGmamiardard procedure
I PA It. will be appreciated that the recrystallisation
3Btk e set out below all ows the reworking of
renzaprl de hydrochl oride hydrate to Form 1| renzapride
hydr ochl oride hydrate. The follow ng procedure was
% lo§ Fefrnd HNwap sliged Y doosheaigeffuhy Hf 26:@° \W@vol) of solvent
d| ssolved in the m ni mrum anount
for 24 hours. After this time the solid was isolated by filtration and analysed

for solvent content and physical form.
The results are summarised in tables 8 and 9:

Table 8: Removal of ethanol by solvent slurry

Solvent Solvent content Ethanol content
5% water in THEF Not detected Not detected
Wet TBME Trace (0.1% w/w) Not detected
Wet Toluene Not detected Not detected

The results show that ethanol can be removed by solvent slurries in acetone,
tetrahydrofuran (THF), toluene and TBME to a level not detected by NMR
(estimated to be <0.1% detection). The form of the material isolated from the

slurries was determined by IR and found to be Form II in all cases.
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of refluxing solvent and then allowed to cool for ca.l
hour at room tenperature and then placed at 50C for a

w0 eooshsss9d8 hours. Solid was isolated by filtrecT/oB2@ag05321

anal ysed by NVR, IR and KF. The data obtained is
summari sed in the tables 10 and 11 bel ow. Tabl e 10:
Initial Analysis Solvent WaBgr Recovery* Sol vent Water
(KF)* Form (by IR)* content (ng) content* % (wWw %
(w 1% 599 5.37 1.73 0.29 O her Ethanol 5% 714 0. 16
ol'ahle . Isplatedform afieisgdventestuocyo9 0.05 Other | PA 5%
698 0.65 8.96 0.34 FormIl *Crude weight - not
corrected for solvent or water *after drying under

vacuum ( goar)yatg NG For 4 hours_ Tabte I —After
Furt her D:ryi ng Sdﬁ)gﬁ? vater Sol vasPReh U vatler
(KF)* confen 0 W) [1% 0.1 P8 U 5

Et hanol 546 0°85 "6 0 M 00 1 700 0. Fa =3 02 1 PA 5%
0.15 0.57| 0. 5% uhaerdnM@Rt was appafgihlly | PA, _
presumabl y due to drying the sanples in the oven with

the | PA deri ved Wett EBVHE Form II
Wet Toluene Form II

Crystallisation and Drying Studies with Form II

In order to remove any residual ethanol, the material is dried under vacuum at
up to 80°C. The ‘ethanol-free’ solid is then rehydrated to provide the final

material.

To investigate the drying of different forms of renzapride hydrochloride
hydrate, 1g samples were prepared from crystallisations in 1% water in ethanol,
5% water in ethanol, 1% water in IPA and 5% water in IPA. It will be
appreciated that the recrystallisation procedure set out below allows the
reworking of renzapride hydrochloride hydrate to Form II renzapride

hydrochloride hydrate. The following procedure was used:

1g of renzapride hydrochloride hydrate was dissolved in the minimum amount
of refluxing solvent and then allowed to cool for ca.1 hour at room temperature
and then placed at 5°C for a further 18 hours. Solid was isolated by filtration
and analysed by NMR, IR and KF. The data obtained is summarised in the
tables 10 and 11 below.
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#after drying under vacuum (17nbar) at 3Q0C for 4
hours + 15 hours at 600C.

W@ a09plosssIchows that Form | |

Initial

anal ysis of the

(contai ni ng ca. 9%EEGBL()04/005321

is produced by crystallisation in either 5% water in

et hanol

or 5% wat er
initially contains relativel3 | ow sol vent

resid

in | PA. The isol ated materi al

ues,

0. 16% et hanol and 0.65% | PA, respectively. These
sol vent levels are nuch | ower than those found for the
nhable H): InjtiabAaalysiom ei t her 1% water in ethanol or
1% water in | PA which contain 5.4% and 9. 1%
respectively. This suggests t hat Form Il dihydrate

I sEREGvent Fdr Ly —angd F
ggbgeggrsggueEC(a v#l &a =a$ﬁeﬁt ir'y afef o Form (by IR)
mat eri all dgigbf ¢ f@AEN SO| VeakfenfONT ai v pEkPW wat er
| evel s (<499 . Further dry ng of the|sanples shows t hat
after heating for 600C unfdefo ¢abwyun) (17nmbar) sol vent
and—water -have been-remved-from al the sanples
Surmary |of 1&ar het e89%ati bn of.3For nj | L.78e0.29 Other
char act ersat+eh—data—Fer—Formll—rpnzapride
hg QLI or Pde h draﬂa“i nd catQalﬁthat 0215042 Form II
CTySt a1 |aL 2 hat yn YV-€5 P X -y
di ffract]i ; ?Jat1 er ns% IR spge@{rurr aﬂ<99rﬁa§0§ Other
wekpbadefin wet ten et content—dees—not
chaiﬁée gve 5U/ {Sg of %ﬁ? dity §§6|—n91361at ed giprmII
DVS experiments.—Thrs dl Fows—tong—term-—storage—ofthe
material. FormIl has a particle size distribution
WHEidR WABBH Sheiddiledi@ R WoRRAR of Weid} sati sfactory
bI end honbgeneities. M croscopy ﬁas shown the batches

tafthadganpnndatmhum(gahafar)sdna}m@ foryistigirs that are

i deal

for solid dosage form manufact ure.

Form |

I will

behave in a predictable fashion during dispensing and

o3 A fer Rirfherp

has a diagnostic peak in the IR
PP MEhat can be

Solvent Water Solvent content” | Water (KF)#
content % (w/w) % (wiw)
1% 0.16° 1.08 £0.5
Ethanol 5% 0.02 0.99+04
1% 1.20 0.61+£0.02
IPA 5% 0.15 0.57+0.1

“the solvent was apparently IPA, presumably due to drying the samples in the

oven with the IPA derived material

#after drying under vacuum (17mbar) at 30°C for 4 hours + 15 hours at 60°C.

Initial analysis of the samples shows that Form II (containing ca. 9% water) is

produced by crystallisation in either 5% water in ethanol or 5% water in IPA.




10

15

20

25

used to identify the presence of the form CLAIMS 1. A
process for the production of Formll renzapride

whywsosdsbori de hydrate conprising incubating reciwapeiod®oss2i

in a solution of water and a water m scible sol vent,
foll owed by the addition of concentrated hydrochloric
acid to the renzapride sol utggon and isolation of Form
Il renzapride hydrochl oride hydrate by filtration. 2.
A process as clained in claim1l wherein the water

i lse isollated ahateria] imitialiye contaimsr elaivelyfowasmdvaneaesiddéqr0.16%
an al cohol. 3. A process as clained in claim2 wherein

13thanglcab0.65% dRA., gespastiaebt. F@mﬁg@@lven@tlhmlmare much lower

AbRh ARG oneldcRERE R rrial Ol Bont ighfk 17 1sT8 i ethanol or
ot S A B R £ S0 hpRRIA O Thie spgeests

| thaglRyrne TEddiy dedt@inierial idved nohROKI dhtb @REERSotheert %eadﬂy and as
produced by the deprotection of conpound (8); AcNH

W epesequincaOvsll(18) eamder topdind éharf Hee nivdes)] Bolaﬁeds fooe selvents
for the formati on of Fo renzapride hydrochloride
W%P@%IPWP%%W’? E‘é{%}}dr ochl ori de, said process
conprising formng a saturated solution of renzapride
hydrochl oride in a sol vent system conprising an

Rt G 9Insest thanAnfplMRIRE thadGberabatina s 60°¢! ﬁﬁdl&gvacuum

Form |1 fenzapride hydrochloride hydrate therefrom
Alfnmessolesntcindi watdr havechbednmefonedfeom aflhthe Bamipiles.
renzapri de hydrochl oride hydrate is isolated by
crystallisation.

Summary of Characterisation of Form II

The characterisation data for Form II renzapride hydrochloride hydrate
indicates that it is a crystalline material that gives a sharp X-ray diffraction
pattern and IR spectrum and has a well-defined water content. The water
content does not change over a wide range of humidity as indicated by DVS
experiments. This allows long term storage of the material. Form II has a
particle size distribution with a consistently narrow span, with satisfactory
blend homogeneities. Microscopy has shown the batches to have consistent
regular shaped crystals that are ideal for solid dosage form manufacture. Form
IT will behave in a predictable fashion during dispensing and manufacture.
Form II has a diagnostic peak in the IR at 835 + 1.5 cm™ (sharp) that can be

used to identify the presence of the form.
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8. A process as clainmed in clains 6 or 7 wherein the
sol vent system conpri ses one or nore solvents, which

w@ 20058888001 | | se renzapri de hydrochl ori de and whiTOBag08/005321

mscible with water. 9. A process as clainmed in claim
8 wherein the solvent is one or nore of ethanol,

acet one, isopropyl alcohol, 3BME, or TEDF. 10. A
process as clainmed in claim?7 wherein the
crystallisation of renzapride hydrochloride hydrate is
cﬁiﬁﬁﬂﬂﬁout in an aqueous ethanol solution. 11. A
process for the formation of Form Il renzapride
hydrochloride hydrate conpri sing slurrying renzapride

dr ochl g%& s 183; Oﬁ&)@cﬁoﬁ O{)f/ g?p{gg% L%t hty%rochlorlde

25% wa i'Sol At orm |
hﬂﬁﬂtﬁﬁé?b@mpﬁ@lngyﬁﬁﬁbzﬁlﬁ@?éﬁfa ﬁﬂé 1ﬂ?a sOIuALACSS %af$ and a water
claimed in clarm 11 whérein the organic solvent is one

omisonble solvest tfaﬁongdz;e&era&iﬁ&mopf opydenadaceaahby drodiliic acid to
or THF. 13. A rocess as clained in claim1l or claim
1%enFarzapride Helwiomaand selationt of dryim Jésreprapredaathiygirechloride

0% wa .14. A process as clainmed in any one of
cll%éqlxﬁ’%ellyf ’§nwher ein the Form 1l renzapride

hydrochl ori de hydrate produced by said process has one
or nore features selected fromthe group consisting

02. a)Aaprobassasst elairgéd én pedia 1 nwhérsid Mo wat@Omigeesie lsoMent is
at 835+1.5cm 1; b) an X-ray powder diffraction pattern

seisommorapf YHES agriphe tedfor an@iephod 21: and c) 8.3 to
9.8% water content. 15. Form | renzaprlde
hydrochl ori de hydrate as produced by any one of

3. A process as claimed in claim 2 wherein the alcohol is one or more of

methanol, ethanol, n-propanol, isopropanol, n-butanol or tert-butanol.

4. A process as claimed in any one of claims 1 to 3 wherein the

water/water miscible solvent solution contains from 3% to 15% water.

5. A process as claimed in any one of claims 1 to 4 wherein renzapride is

produced by the deprotection of compound (8);

Cl Cl
LY 500
AcNH OMe H,N OMe
®) Renzapride (free base)

6. A process for the formation of Form II renzapride hydrochloride hydrate
from renzapride hydrochloride, said process comprising forming a saturated

solution of renzapride hydrochloride in a solvent system comprising an organic
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claims 1 to 14. 16. Crystalline FormIll renzapride
hydr ochl ori de hydrate conprising two noles of water

w@eeoswsises of renzapride hydrochl oride at a | evedT/6B2003465321

Form Il or above. 17. Crystalline Formll renzapride

hydrochl ori de hydrate as clainmed in claim 16

containing from8.3 to 9. 8%4fter. 18. Crystalline

Form 11 renzapride hydrochloride hydrate as clained in

cl aii m 16 or claim 17 having a diagnostic peak in its
tRlvaniRadds fenr 4 alo 8994 1watent and gisolatingt ddrimdI Feenmapride

I n ride drochlLoride hydrate as clained in any
ohgﬁ@pﬁ@ﬁgeﬂgc@%&tt erfgro%her ein said FormIl has one or
nore features selected fromthe group consisting of:
a) a characteristic peak in its Infra red spectrum at

835+1. Aciprdcdsy @0 cliif@d BPWIS & fR&ed Qhe pﬁéﬂﬁrlg renzapride

substantially as depicted in Figure 21; and c) 8.3 to
ohpdroghtosidedydrantis Bolated hpchpdallisatidgthe i denti fi cati on
of Form Il renzapride hydrochloride hydrate in a

sanpl e characterised by carrying out infra-red

ot ' A0 pAREeO A RAD! 8y il SARL ASAYAOE Fhe system

hydr at'e enc

deAEPASES SneP&HhoRs s§3Bi; @ﬁiq}ﬁ ca%lsol(fbiﬁ’i*ég LORLEHUE $R drochloride

conposi tion conprising Form renzapride

hyrit whithoariedrisbipde stith watedefi ned in clains 16 to 19

and a pharnmaceutical excipient.

9. A process as claimed in claim 8 wherein the solvent is one or more of

ethanol, acetone, isopropyl alcohol, TBME, or THF.

10. A process as claimed in claim 7 wherein the crystallisation of renzapride

hydrochloride hydrate is carried out in an aqueous ethanol solution.

11. A process for the formation of Form II renzapride hydrochloride hydrate
comprising slurrying renzapride hydrochloride in an organic solvent
comprising 4 to 25% water and isolating Form II renzapride hydrochloride

hydrate therefrom.

12. A process as claimed in claim 11 wherein the organic solvent is one or

more of ethanol, acetone, isopropyl alcohol, TBME or THF.

13. A process as claimed in claim 11 or claim 12 wherein the organic

solvent comprises preferably 6 to 10% water.
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22. Crystalline Form Il renzapride hydrochloride
hydrate as defined in clains 16 to 19 or a

w@basossseat i cal conposition as defined in clai PeRGBR@A/005321

treating and/ or preventing one or nore of irritable

bowel syndronme, retarded or del ayed gastric enptying,
dyspepsi a, oesophageal reflwq, peptic ulcer,

flatul ence, inpaired evacuation, constipation,

di abeti c neuropathy, functional abdom nal bl oating,

abdloni Aaprogedsnasacldimed i supwhoraf, claibmboiritodB whemin tg, Form 1T

iR Dirdehlagide, Bodmbe Prachiced Mhgak DrovewnBRbORe of more
. [ ‘ f ’

TR Q1oL B8 T ol yinB 3 297 o Tor

di d : g -1,

hpor dgeRarabtetiige ﬁ@ﬂ& s ﬁﬁw%ﬁﬁ% otr%etlh%c:él} o

Crystalline Form renzapri de

ab) def am&draynpowderdiffiaction Pattern sulptatimizess desitted in Figure
conposition as clainmed in claim?2l1 for the treatnent
of con%hi%@&lt i on- predom nant, di arrhoea-predom nant or

alt ernat,in i xed-s tom) irritable bowel syndrone.
2D A ttﬂg)oég%}w"i‘tr‘%ﬁ%{%ﬂt'a di sorder relating to
i mpai red gastro-intestinal notility conprising and

adm nistering to a subject in need thereof

cty.st aForinndFeemdpridechydpthideideyilidrail & pAsidesd i} anfSone of
defined in clains 16 to 19 or a pharnaceuti cal

colapps il to df. as defined in claim21. 25. A process as
substantially described herein with reference to one

or nore of the exanples. 26. Crystalline formll

S PCLARN IRl o BB dE L By DG bmprigag o
exalgs! dfSwatdr per'mitkd BPeerRspSdRyarichddde AeSrhvEPSE75% Form II

herein with reference to one of
or above.

17.  Crystalline Form II renzapride hydrochloride hydrate as claimed in

claim 16 containing from 8.3 to 9.8% water.

18.  Crystalline Form II renzapride hydrochloride hydrate as claimed in
claim 16 or claim 17 having a diagnostic peak in its Infra-Red spectrum at
835+1.5cm™.

19.  Crystalline Form II renzapride hydrochloride hydrate as claimed in any

one of claims 16 to 18 wherein said Form II has one or more features selected

from the group consisting of:

a) a characteristic peak in its Infra red spectrum at 835+1.5cm ™*;

b) an X-ray powder diffraction pattern substantially as depicted in Figure
21; and

c) 8.3 to 9.8% water content.
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nore of the exanples. 28. A pharmaceutical conposition
as substantially described herein with reference to

won@sossspor e of the exanpl es. PCT/GB2004/005321

42

20. A method for the identification of Form II renzapride hydrochloride
hydrate in a sample characterised by carrying out infra-red spectroscopy on a
sample of renzapride hydrochloride hydrate and monitoring for the présence of

a diagnostic peak at 835+1.5cm™.

21. A pharmaceutical composition comprising Form II renzapride
hydrochloride hydrate as defined in claims 16 to 19 and a pharmaceutical

excipient.

22.  Crystalline Form II renzapride hydrochloride hydrate as defined in
claims 16 to 19 or a pharmaceutical composition as defined in claim 21 for
treating and/or preventing one or more of irritable bowel syndrome, retarded or
delayed gastric emptying, dyspepsia, oesophageal reflux, peptic ulcer,
flatulence, impaired evacuation, constipation, diabetic neuropathy, functional
abdominal bloating, abdominal pain and/or discomfort, abdominal bloating, an
abnormality in stool consistency, an abnormality in frequency of stool passage,
a feeling of incomplete emptying, feelings of urgency, passage of mucus,
emesis, gastroparesis and/or the treatment of disorders of the central nervous

system.

23.  Crystalline Form II renzapride hydrochloride hydrate as defined in
claims 16 to 19 or a pharmaceutical composition as claimed in claim 21 for the
treatment of constipation-predominant, diarrhoea-predominant or alternating

(mixed-symptom) irritable bowel syndrome.

24. A method of treating a disorder relating to impaired gastro-intestinal

motility comprising and administering to a subject in need thereof crystalline
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Form II renzapride hydrochloride hydrate as defined in claims 16 to 19 or a

pharmaceutical composition as defined in claim 21.

25. A process as substantially described herein with reference to one or

more of the examples.

26.  Crystalline form II renzapride hydrochloride hydrate as substantially

described herein with reference to one or more of the examples.

27. A method as substantially described herein with reference to one or

more of the examples.

28. A pharmaceutical composition as substantially described herein with

reference to one or more of the examples.



