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SYNTHESI S The present invention provides an inproved
process for the production of [(+)-

wer@sej2380&m no- 5- chl or o- 2- met hoxy- N- ( 1- azabi cRCT/GB2004/003820

[ 3. 3. 1] non-4-yl )benzanm de hydrochl ori de, and

I ntermedi ates thereof. EP-A-94742 discloses a class of
substituted azabi cycl o conpoynds havi ng dopam ne

ant agoni st activity, useful in the treatnent of

di sorders relating to inpaired gastro-intestina
motility, such as retarde8YJEHESISenpt yi ng,
dyspepsi a, flatul ence, oesophageal reflux, and peptic
ul cer. EP-A-94742 further discloses the use of these

Z_eﬁ%?’?%%ﬁ% b kRGREPh 4 horFREL ibe S REF pfogpetion of (-
B O O Rl AT N RIS 3¢ PB4 ) Benzamide

( hydroahlontedandimeanediates thereof.
met hoxy- N- Cl - azabi cycl oP. S. | j non™-y*benzam de known by
the generic nane renzapride. HCl Ove The hydrochl ori de

t i d i d d hl.or i .
EPATIU2aOREwES 14 FRer G sl eyl eiiBpounds having
b of Qe bl e . .
EBHEmeinthe b TREGHRS, B 1, e oot dsbudgry sefpting to
r Bipapsd dgastibingEsiial ShsotilityCr Migdhal 4d netdrded @adtric  emptying,
provi des I nproved handling and stability
cgsmmpsiey i fatilencey @esoptmgaahydfloxs anddpeptit arlcee sEPtA-94742

0 i . .
{”urther discloses the use of these compounds in the treatment of emesis,

disorders relating to impaired gastro-intestinal motility or disorders of the

central nervous system.

Example 9 of EP-A-94742 discloses the compound (+)-4-amino-5-chloro-2-
methoxy-N-(1-azabicyclo[3.3.1]non-4-yl)benzamide known by the generic

O N HCl
N
H
H,N OMe

The hydrochloride salt of renzapride (renzapride hydrochloride) as illustrated

name renzapride.

above is preferred over the free base because of its improved stability.

EP-A-0239321 discloses a hydrated form of the hydrochloride salt of
renzapride, which exists in crystalline form and provides improved handling
and stability characteristics over the anhydrous hydrochloride salt of

renzapride.
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renzapri de. EP- A- 94742 di scusses general procedures for
the formati on of conmpounds of formula I (CH)P 5 which
WO pwsl23s0s eacti ng a conpound of formula (XVII I PCTHGBR00a/003820
compound of forrmula (XIX) as illustrated below, -Q
-(CH)P R26 R4&- Q@ (XVI11) (XIX) wherein Qis a
hal ogen, Qis NHand Qis H 4 n an inert
non- hydroxylic solvent at non-extrene tenperatures in
the presence of an organic or inorganic base. The
production of (+)
50J0r02methx-N(4[r clo

é)ﬁh IspepenEeaeral Proeaduses ?(Prnt?@ L@nyfaqmn@ounds of
of EP1 94742 US4, 857, 647 di scl oses a process for

ggaratlon of an acid chloride of formula (X X)
from t he correspondi qu/ac\d usi ng thionyl chloride.
US4, 697, 019 di scl ose crﬁngt i tuted)
benzam des and their rodq:gt on. N4, , 019 di scl oses
a process for th%4tio of jne

(CHqN
R3 R2 RS

ey

which involve reacting a compound of formula (XVIII) with a compound of

formula (XIX) as illustrated below,
x—
Qs ,(CHy)q (CHp
I 3
R6
R4

Q; N

R5 R3 2
(XVIID XIX)

wherein Q is a halogen, Qg is NH; and Q, is H, in an inert non-hydroxylic
solvent at non-extreme temperatures in the presence of an organic or inorganic
base. The production of (+) 4-amino-5-chloro-2-methoxy-N(4’[1’-
azabicyclo[3,3,1]-nonyl-benzamide is set out in examples 8 and 9 of EP-A-
94742.

US4,857,647 discloses a process for the preparation of an acid chloride of

formula (XIX) from the corresponding acid using thionyl chloride.

US4,697,019 discloses N-(heterocyclic substituted) benzamides and their
production. US4,697,019 discloses a process for the preparation of an amine
from a ketone functionality by initially converting the ketone to an oxime using
hydroxylamine hydrochloride. The oxime is then reduced using lithium

aluminium hydride in tetrahydrofuran (THF) or using catalytic hydrogenation.



10

15

20

25

froma ketone functionality by initially converting
the ketone to an oxi ne using hydroxyl am ne

whyasozdshor i de. The oxine is then reduced usi nBCT/GBRI04V3820

al um ni um hydride in tetrahydrofuran (THF) or using

catal yti c hydrogenation. The present invention provides

a process for the productiongof renzapride and its

hydr ochl ori de and hydrochl ori de hydrate. The process

all ows the production of renzapride on a |aboratory or

i ndustrial scale. Renzapride can therefore be provided

in quantities, which are suitable for therapeutic .

ahbe pressnb ényensiomaproyides a Arqsaps feruthgrprogdneliqn ot sxazapride and

R R A R e R
Lgié@dufﬁgn]tg}of&zgﬁm@@ A% flﬁfofr%ﬂra?ﬁ%trrihahstﬁgl COlBE RéMapride can

e present rnvention er provides an

| fHerenoed Her persded BRI qhilneides) dusith Qfte GhithPlRofdrathbrapeutic and/or ‘
intermedi ates in the synthesis of renzapride. The

f exparimspiattusef tThepatieskns thenpracéssnopribeipresend invention can
T R S T
CO N - T A i i ing - .
G oosEhy 485 T SR Lo e A FEERE gpenon
S

edn f Eapdtiegh! t t AR
SRR RSV o SRR RSQUS| Kot BURRRn o impora

intermediates in the synthesis of renzapride.

The first aspect of the present invention provides a process for the preparation

P,
C'ﬁ
N
H
AcNH OMe
&)

comprising preparing acid chloride (13) from acid (11)

cl CO,H Cljij[com
—_—
j@ AcNH OMe

AcNH OMe

of compound (8)

(11) (13)
using an activating agent such as oxalyl chloride or thionyl chloride in a
solvent selected from dichloromethane, toluene, dimethylformamide (DMF) or

tetrahydrofuran (THF),

reacting the acid chloride (13) in toluene with amine (14)
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reacting the acid chloride (13) in toluene wth am ne
(14)COCl AcNH Ove H AcNH Owve (13) (14) (8) and

WO swb@arisog) t he product (8) therefrom PreferabPgT/GBR@4/003820

formation of the acid chloride is carried out by
reacting acid (11) wth DVMF and thionyl chloride in
the presence of THF, whereingthe DMF is added to the
acid () prior to the thionyl chloride. The acid
chloride (13) is renoved by filtration. The
preparation of the acid chloride (13) is preferably
carried out in THF. This solvent allows good
conversi on of the acid (11) #0~ he acid chloride (43) N
(great er PhesF 8095 @%nver5|o ). }n-additiongt he
resul ting ad ¢hlori de' (1 +$/insoluble in
reacti openar xture~ams cagntherefore be easil ot d,
for exanple by filtration. Preferably, t Aol une oﬁ
solvent is gjo 10 vol unes¢i4ref erably 1 to 6 yg unes,
nore preferabl'y 2 vol unes or above in order to ensure
a nore nobile slurry and prevent agitation problens.
For t he purposes of the present invention, the term
sl isotatl freeded (Bhthesefseit of sol vent added to the
conmponents of the reaction mxture and is determ ned
inrelation to a conponent of the reaction m xture.

T erab y,t & 10 of @k 446 ﬁﬁ?&é cé(ﬁﬁ?l%ut%?%@iﬁting acid
N ik

eve g 1I's designat e

vell 19@igh @M@éﬂ@ﬂﬁoﬁyﬂ dhledHn metﬂnes@ﬁ:@l ot 'DHFQhoEf.bm the DMF
lrtres of solvent to the reaction vessel. The additi on

ofs dddedtto thbacak(ld) priooto the thienydddletide FThetapigd chloride (13) is

t hi onyl |.oride
remoxyed by f1?trat90n

The preparation of the acid chloride (13) is preferably carried out in THF. This
solvent allows good conversion of the acid (11) to the acid chloride (13)
(greater than 80% conversion). In addition, the resulting acid chloride (13) is
insoluble in the reaction mixture and can therefore be easily isolated, for
example by filtration. Preferably, the volume of solvent is 1 to 10 volumes,
preferably 1 to 6 volumes, more preferably 2 volumes or above in order to
ensure a more mobile slury and prevent agitation problems. For the purposes
of the present invention, the term ‘volume’ relates to the amount of solvent
added to the components of the reaction mixture and is determined in relation
to a component of the reaction mixture. Thus, if the component of the reaction
vessel present at level of 10kg is designated as 1.0 wt, then 5 volumes of

solvent will require the addition of 50 litres of solvent to the reaction vessel.

The addition of DMF to the acid prior to the addition of the thionyl chloride

allows rapid reaction of the thionyl chloride and affords better temperature
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allows rapid reaction of the thionyl chloride and
affords better tenperaturecontrol. DMF is added in

W@ ad0agaspe anounts for exanpl e 0.01% by wei ght PCT/GB2004/003820

order to activate the thionyl chloride. Preferably,

after reaction to formthe acid chloride, a solvent
exchange is carried out wthgtol uene. This toluene

sol vent exchange is preferab?y carried out at reduced
pressure with the internal tenperature being | ess than
3Bortrol THEMIB §s Qfldédén SHfaUeI arREGMe TOE ek &APLEO.01BE by weight, in
| evel s of acidic by-products fromthe thionyl chloride
aodler e astbvate the thonylechdaiide.chl ori de prior to

coupling. The coupling reaction is carried out in

toluene thus allow ng the tel escoping of the two steps

BB et PEreanot dndh P B SBpIET S Rilbedt Pashanee is
0
t @é@ﬁﬁo&itn‘gitﬁrqtoilfe%%t. | PRisShfRkBe DIV SRCASASE B glfeferably carried

jolning together consecutive reaction steps an

avol glireduésbpssae with tieintanpoenterancebeiag 1695 than30°C. The
reaction step. The tel escoping of reaction steps can

suseof thpsolveahexghange refdwges atgq levals &€ wicedie by-products from the

si.gni fi cant. _.econgni ¢ .savi.n in,solvents.. reover,
© Hignyt GlenaSRd ik SatiPal B e AR Brighl SpHne.
conmpounds are hazardous or |abile or where the
produced conpounds are not solids and are nore

ditht Ic@uk»ﬁng PedctRintis®arri€d 86CRPIoNEref thueallbiviy See@tescoping of
avoi ds the need for procedures such as evaporation of

athee two | sbepsTok tproducing athe exiidiwhlonde @hd ceanrying toutethe coupling
consum ng and inpractical on a larger scale. The

cBRASHPRg step may optionally be carried out in the

presence of an inorganic or organic base such as
triethylam ne. The coupling reaction may optionally be

For the purposes of this invention, telescoping of reaction steps is the practice
of joining together consecutive reaction steps and avoiding isolation of the
compounds produced by each reaction step. The telescoping of reaction steps
can save significant plant time and can achieve significant economic savings in
solvents. Moreover, this practice is advantageous when the produced
compounds are hazardous or labile or where the produced compounds are not
solids and are more difficult to isolate. Telescoping of reaction steps avoids the
need for procedures such as evaporation of a reaction mixture to a residue,

which can be time consuming and impractical on a larger scale.

The coupling step may optionally be carried out in the presence of an inorganic
or organic base such as triethylamine. The coupling reaction may optionally be

carried out at room temperature or may be heated to 50°C or above.

The coupling of the acid chloride (13) to the amine (14) establishes the

renzapride structure. Optimisation of this coupling step by the selection of
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carried out at roomtenperature or nmay be heated to
50C or above. The coupling of the acid chloride (13)

wao eooslz3sesi ne (14) establishes the renzapri de PCT/GB2004/003820

structure. Optimsation of this coupling step by the

sel ection ofsolvents or order of reagent addition

all ows the provision of renzgpride in greater

gquantities. The provision of renzapride on a | arger

scale allows the therapeutic use of renzapride. In

psalvenis| eir prdeneoft etagend piddijionf allows athie dproivision def renzapride in
formati on and the coupljing steps pr.qvides a process

WRICEIFT | QaghERS:h| Ehe Proviged: of snzapaie qise. langrs sealscabews the

0 N spect .all ows the production of the am de

( &%%PhS&?éPﬁé ek %F'or i sol ation of the acid

chloride (13). Such a sinplified process is nore

useful for the commercial production of renzapride.

For pattieufny foes edesebpipeoplasacid ¢hivedde iformatiebandttbe eoupling
scal e production neans synthesis of renzapride
hStePoB¥AVaRase PHacgsa el rampabds forirdssirial scalequse. The process

BRSBTS Pt neca o
' ' 100kaq. . .
ST YASRASE PAPY Y SSBAELYDL8 y more vt o

afheegdaireyélal PSRN of RenidpiRie. aHeGthe pliPobsy BRIthe ;’Present
of the acid chloride and the condensation réeaction ca

bi@vention,edabortatony osvalest pmduetien eimednse symitliesfsl 1pf i senzapride
i ssolved in dinethylformam de and triethylamne is
M@?h@m| hydyagsy dfgrnaprRroxinaighe @-1 dot Aeprosimatehn kg and

R PO T dREe R sy SP0eBfidkn B Sl hifate ot
sapiptbkidfilly ar00kg (dr4) abdvel OpHgB@Ably from approximately 10 to
approximately 200 kg.

In an alternative feature of the first aspect, the formation of the acid chloride
and the condensation reaction can be carried out in one step, wherein the acid
(11) is dissolved in dimethylformamide and triethylamine is added. Ethyl
chloroformate is added to the solution to form an activated acyl unit, such as
the acid chloride (13) followed by the addition of toluene and a solution of

amine (14) in toluene.

il Q
N
HN H
OMe AcNH OMe

AcNH OMe AcNH

(11) (13) (8
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HN AcNH Ove AoNH Ove AcNH Owve (H) (13) (8)The second
aspect of the invention provides a process for the

w@e@duzisdon of a conpound (9) conprising produRCTIGBaw4/003820

activated acyl unit, such as acid chloride in situ

fromthe acid (16) and reacting said acid chloride

with an amne (14). | Owe (16) (14) (9) Ceneration of

the correspondi ng activated acyl unit, for exanple the

acid chloride occurs in situ followed by condensation

WIhe seobi aépet) of the idtddionlovidesd prsteyeor the production of a
di met hyl formam de and triethylam ne I's added. Et%yl

c hbopofiod néR) ecomprsiggd pradiucorgnanh ecivated aacsd vyl sueh tas acid

(for exanple an acid chl.gride) followed h | uene. and .
o claloridte; B g iromihg a@lﬂzg)l o) ang 5@%@%@3@@1&&%@9# Pn@{lt% an amine
am de (9) precipitates fromthe reaction m xture and

c be isolated by filtration. This "one pot"

synthesis provides a direct synthesis of renzapride
fromam ne (14) and acid (16) and avoids the nedd fpr

protecttiQn_qt fcbe phe i ne. Such synthesjis a
t he produn of ¥enzapr jdeTmfewet 3t ¢ steps
t her eby, preyfdi)g a etic route angnapl e ™o

i ndustrfal scale up" HN OMe

(16) (14) ®)

Generation of the corresponding activated acyl unit, for example the acid
chloride occurs in situ followed by condensation with amine (14). The acid
(16) is dissolved in dimethylformamide and triethylamine is added. Ethyl
chloroformate is added to form the activated acyl unit (for example an acid
chloride) followed by toluene and a solution of amine (14) in toluene. The
resulting amide (9) precipitates from the reaction mixture and can be isolated

by filtration.

This “one pot” synthesis provides a direct synthesis of renzapride from amine
(14) and acid (16) and avoids the need for protection at the phenylamine. Such
synthesis allows the production of renzapride in fewer synthetic steps thereby

providing a synthetic route amenable to industrial scale up.

The third aspect of the invention provides a process for the preparation of
renzapride from compound (8) comprising preparing compound (9) from

compound (8)
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The third aspect of the invention provides a process
for the preparation of renzapride from conpound (8)

W@ 09p2Isisg prepari ng conpound (9) from conpourdI/G82@Me03820
(8) (9) by refluxing conpound (8) with a conmpound NaOR
wherein R is hydrogen nethyl or ethyl, preferably
met hyl , and net hanol or ethagol; The base nedi at ed
hydrol ysis of the acyl protected am ne nmay be carried
out using sodi um hydr oxi de in an ethanol/water m xture
or nethanolic sodi um nethoxi de at refl ux. Itions
such as sodi um hydgoxide in et hanol/vvater avelto be
used wWith gare as [hey/havf been showj not e
conpat i bl e Wi gt ass~ | i ned v@é 'hedSe Of sodium
met hoxi de in : ¢onpar abl e
conver si 6eNH 0 @de pr ot ect N UMk provi des the
use of reaction conditions which are conpatible with
gl ass. Such reactd)on conditions all ogthe
de-protection reaction to be carried out using
conventional reaction vessels and thus allow scale up

iring the u st ee]

Py 33 Vachampowad (8] _tﬂ BrPoRPQYRd ﬁé‘&ﬁ%dﬁh%ﬁ%g iahydrogen
osBSTRE R Plert LGBl B woelPESt SRHREL G Corvea

in a suitable solvent, preferably ethanol, and a
~solution of hydrochloric acid in a suitable solvent,
piké dasd nyediated foidrolysisasidibe, acyl iposteodt rainer maydie tarried out
recipitate. N HCl
IOus1ng IOsodlum hydroxide in an ethanol/water mixture or methanolic sodium

methoxide at reflux. Conditions such as sodium hydroxide in ethanol/water
have to be used with care as they have been shown not to be compatible with
glass-lined vessels. The use of sodium methoxide in methanol at reflux allows
comparable conversion to the de-protected amine and provides the use of
reaction conditions which are compatible with glass. Such reaction conditions
allow the de-protection reaction to be carried out using conventional reaction
vessels and thus allow scale up of this step without requiring the use of steel or

alloy vessels.

The formation of the hydrochloride salt of compound (a) is carried out in
accordance with EP 0239321 wherein a compound of formula (a) 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.
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Ove (9) (9-hydrochloride salt) Formation of the
hydrate of renzapride hydrochl oride can be carried out

whyooplozasdg t he renzapri de hydrochl ori de on a PCHEBRW003820

water in a closed vessel for 36 hours as set out in EP
0239321. Prior to salt formation, a solution of
renzapride in ethanol is preferably clarified hot
through a filter. Carification should preferably be
carried out between 40 C an

has been found :
the invention p pdes a process fo ple_ preparation
of conpound "eM4) YrofNdnpound A conpr icg\ﬂehg
deconpl exation of the tertiary am ne of conpound (7)
to produce conpound (14) N COHH(7) (14) by reflux
in toluene followed by azeotropic drying of the
produced corf@und (14) in soIutK%ﬁUﬁﬁ%ﬂg@ﬂ@®ﬁﬂﬂexation
of the amne (7) is achieved by refluxing the am ne
(7) in toluene. The solvent volunes for the
d t 1 r ahl
VSPERERAE X 8 e of SonAplie HRRocEBLETAR. Mo bahfed out by
I PFefcﬁﬁgS_ﬁle! RnEMri®RNhyHBLHITESle Anl HWayioRf kst iAd ERkéPRessel for
of the initial slurtry.

36 hours as set out in EP 0239321.

Prior to salt formation, a solution of renzapride in ethanol is preferably clarified
hot through a filter. Clarification should preferably be carried out between
40°C and 65°C, more preferably between 45°C and 60°C. Clarification can be
carried out through conventional media such as celite, but clarification through

filter or glass microfibre paper has been found to be sufficient.

The fourth aspect of the invention provides a process for the preparation of
compound (14) from compound (7) comprising decomplexation of the tertiary

amine of compound (7) to produce compound (14)

D ————

N co, N

HN H,N

(7 (14)

by reflux in toluene followed by azeotropic drying of the produced compound

(14) in solution.



10

15

20

25

Filtration of the de-conpl exed am ne solution allows
the renoval of any inorganic material present fromthe

wo eoomeisoh and reduction of the oxi ne. This fiPCT/a&B2@A/003820

step inproves the yield of any subsequent coupling

reaction by renoving inpurities fromthe reaction

m xture. In addition, the fi{gration step also renoves

any conpl exed amne (7) as the am ne conplex is

insoluble in toluene. Amine (14) is a key internediate

i The hie-doonpiekation of theeamaer(7dés ackievddbry réfhasipgthe amine (7) in
provi des an inproved process for the synthesis of

atalneng 1 Dhevialeenti volameadbr she derqpmplexation semfletoypl volumes,
The fifth gspect. of the invention provides a.proc .

{ Breteiably SARRE Voo, s RSP 2 Y dor(atove: Tl increase
c LS . T ' : (6)

o PO bl o prb o et B BT, e
characterised in that the reaction is carried out in

but anol . The oxinme (6) is reduced to produce the am ne

( Filtdation hef 4loklide-complexsddiminei solwtiont altows theeramsevalf of any
n; but anol al l.ows better c g%&ol over

. he . i .
r EHEEIYA anaieral prepentfaomy 1 reduction of thepxigre. This

t ' n he reduct j. e [ 0 .
e B bR St Wi, & ah) s B pb BHIM dEaction by
I 86V in@NnffiRties FROmbiBe Bh@RfiPREGurd hiTg adlltRNS thO €8@ation step
steps t0 be carried out with greater efficiency.
Falsbhenmves ,anlyheormplexed amibet(@hak ths antiae sonwsax is insoluble in

toluene.

Amine (14) is a key intermediate in the formation of renzapride. The fourth
aspect provides an improved process for the synthesis of amine (14) which is

amenable to industrial scale-up.

The fifth aspect of the invention provides a process for the formation of a

compound of formula (7) comprising

E\l HCI Q\I co,
HON

H,N

(6) (7

reacting compound (6) with sodium followed by reaction with carbon dioxide

characterised in that the reaction is carried out in butanol.

The oxime (6) is reduced to produce the amine (7) by the addition of sodium in

n-butanol. The use of n-butanol allows better control over the reaction



provides a significantly inproved yield (i.e. 73-96%
conpared with the yield obtained using ethanol

w@ 2@s028898 Crystallisation of the conpl exed anmP@EGBa0v4/003820
be achi eved by the addition of water to the solution
of the conpl exed am ne in butanol. Isolation of the
crystallised conpl exed am nejgan then be achi eved by
filtration. The sixth aspect of the invention rel ates
to a conmpound of forrmula (7) N COHN (7) The seventh
aspetbermf Intdditrors rasibath tled fdramtion of the oxéms ahdrthe beduction of
format|ion of an oxinme (6) conprising (6) reaction of
c S oEHEe (t8) fopmy e paibs areymaréed Quitinbigrnel thefarsnation and

T oduction of the oxi 5 carried out Dby .

! EUBEBR ooy Lo beidBfeshebdlh) s ploBR e sPBhyBihn paried ouc

h i [ v C R iy

oo B! COPnGR e TR e, 86 EPRapp £ R O solvent
5 eppeddad h yigrifieanhmapiosdd byleldn(iex 9BHH%) cdm@atel aithhthe yield

aspect of the invention therefore preferably involves

tﬁgtWQﬁlngeﬂ?@!@I €¥)-60%)t i on procedure involving the

addition of a solution of the ketone (5) to a slurry

of hydroxyl am ne hydrochl oride in n-butanol. This

UL 6ES Sty AL SgheE, PATRL AEA B0t eascon o

Seidt€iSto Tiee sbitiont b the rcdbfilerddy aliify iifl Ssutandl 098Sation of the
for the formati on of a conpound

10 crystallised complexed amine can then be achieved by filtration.
The sixth aspect.of the invention relates to a compound of formula (7)

15

H,N
(7

2

The seventh aspect of the invention relates to a process for the formation of an

oxime (6) comprising

0 HON

) (6)

20

25

reaction of compound (5) with hydroxylamine in ethanol or butanol.

'The production of the oxime (6) is carried out by incubation of the ketone (5)

with solid hydroxylamine hydrochloride in solvent. The controlled addition of
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of formula (14) froma conpound of fornula (5)
conprising conversion of a conpound of formula (5)

w0 niog/oz88eonpound of fornula (6) by the processPOf/GBR®4/003820

sevent h aspect, conversion of a conpound of fornula
(6) into a conmpound of formula (7) by the process of
the fifth aspect and deconpl f%ati on of the conpound of
formula (7) to forma conpound of fornula (14) by the
process of the fourth aspect. The eighth aspect of the

| Bvweliditon lﬁﬁéﬁfdrﬂﬁsdlﬁlﬁﬂpﬁlﬁ‘ﬁﬁn(ﬂéslirablﬁi‘e@iéeﬁﬂlyaf motorpanied by an

conpound (5) from et hyl ecot ate conprising

pesdiberio nThé sewpthmspec;ts(y theairmention ¢erefonst pagplferably involves
reacti on qof ethy

ecot a% L .ni peco}1 tI
eﬂ??yps%e ?IISY%TSG @ﬂéﬂlﬂ& PECORCIBYROURE )a iom of a solution of
Et,.  CO
(P Be3) B arninrg Rt i s Blotasite 58 MM- This
CORRRUNANOKY ddeler @RB! satdr hddln®) and avoids problems associated with
the controlled addition of solids.

The invention preferably provides a process for the formation of a compound
of formula (14) from a compound of formula (5) comprising conversion of a
| compound of formula (5) into a compound of formula (6) by the process of the
seventh aspect, conversion of a compound of formula (6) into a compound of
formula (7) by the process of the fifth aspect and decomplexation of the
compound of formula (7) to form a compound of formula (14) by the process

of the fourth aspect.

The eighth aspect of the invention provides a process for the preparation of

compound (5) from ethyl nipecotate comprising production of compound (3)

K/co Et

ethyl nipecotate 3)

by reaction of ethyl nipecotate with ethyl acrylate;

production of compound (4) from compound (3)



by reaction of conmpound (4) wth aqueous HC foll owed

by sodi um hydroxi de. Preferably, the reaction of ethyl
wopr@eozaset e Wit h ethyl acrylate is carried outPCTGB2004/003820

tol uene. The use of toluene provides neans for better

control over any resulting exothermc reaction. In

addi tion, the product (3) igl:;t)roduced in solution and

can be carried directly int he production of

conpound (4). The use of solvent and the ability to

carry through the reaction product (3) into the

subsequent reactiQn @bJEows t he al work up of
compound ( 3) tjz_;i/el i m_najed ﬂ?;gl oss of yield or
|

qual ity. Produ of conpou al so preferably
carried out in tgluene int p nce of a base such
as sodiunmhydridg\gpcﬁé¥assiun1te? - but oxi de (t Bu-

OX), nore preferably tBu-OK. The reaction is quenched
with water and t aqueous phas%4is acidified to
approxi mately pH7Y by the additron of concentrated
hygrieflk Obf éoﬁ?bﬁnd Yb?fwm ibds @ GE O RBloHT b0 BoPBUADES) from
be” used directly in the subsequent reaction to produce
cocogppuund (4) . The production o the nor-adamant anone

(5) is carried out by refluxing the acidic aqueous

sol ution contai ni conpound (4) a hen extracting

the product (5) W thjnbutanol. The|use|of n-butanol as

the extraction veNtHall | ews—#he
directly int tion of th [ (6) as

di scussed inQhe syenth aspectOof the invention,

thereby providingdp nore effici €hf synthesis of both
conpound (ﬁ%ﬂfnd the subsequent oxime (6). The ninth .
abpeeaction ofreompausst (40 withe rguessistiChiqllaytadsy sediupnaydroxide.
preparation of acid (11) from conpound (10)

Preferably, the reaction of ethyl nipecotate with ethyl acrylate is carried out in
toluene. The use of toluene provides means for better control over any
resulting exothermic reaction. In addition, the product (3) is produced in
solution and can be carried directly into the production of compound (4). The
use of solvent and the ability to carry through the reaction product (3) into the
subsequent reaction allows the usual work up of compound (3) to be eliminated

with no loss of yield or quality.

Production of compound (4) is also preferably carried out in toluene in the
presence of a base such as sodium hydride or potassium tert-butoxide (tBu-
OK), more preferably tBu-OK. The reaction is quenched with water and the
aqueous phase is acidified to approximately pH-1 by the addition of
concentrated hydrochloric acid. This acid aqueous solution can then be used
directly in the subsequent reaction to produce compound (5). The production
of the nor-adamantanone (5) is carried out by refluxing the acidic aqueous

solution containing compound (4) and then extracting the product (5) with n-
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CO M COH AcNH Ove AcNH Owve (10) (11) by the addition
of aqueous sodi um hydroxide to a slurry of conpound

w@ 1@5/023808vat er, foll owed by precipitati on of apCTGB1WN/003820

by the addition of hydrochloric acid. The ninth aspect
of the invention involves a recrystallisation
procedure. This procedure altpms better control of
dimer inpurities which may be fornmed on de- protection
of the ester to the free acid. The tenth aspect of the

' BlYt%ﬁ&l OTFhé &lsat¥SnbAtaoP ﬁQﬂ@@éxﬁ%ﬂd&@oméﬁpﬂn@% @i Sdlution to
acid (16) from compound (10). Compound (10) is

| be ubed ditevily in abe €ousatint af fieuoxinye (@xaddisangsed in the seventh
et hanol, followed by the additjion of hydrochloric_ acid
t@Sg@ﬁbdﬁdhe tineendtong tharshy pravidieg @ MoOsd ekigiepe synthesis of both

prow ded hyd ochl o ic sajt. COM .COH ACNH
?@) n(di@)e-pﬁ SQYUED ?I’fll‘?lea ect provides a

process for t he preparation of am ne (14) conprising
the steps of a) preparing ketone (5) as set out in the

eTeb hinthsRpest siftht hevdntivantias @ndphjcesoforaht ippeparitton of acid
ketone (5) into amne (14) as set out in the seventh,

f (F)Hremaofmpound @Opect s of the invention. All
preferred features of the fourth, fifth, seventh and
ei ghth aspects of the

AcNH AcNH

(10) (11)
by the addition of aqueous sodium hydroxide to a slurry of compound (10) in
water, followed by precipitation of acid (11) by the addition of hydrochloric

acid.

The ninth aspect of the invention involves a recrystallisation procedure. This
procedure allows better control of dimer impurities which may be formed on

de- protection of the ester to the free acid.

The tenth aspect of the invention relates to a process for the preparation of acid
(16) from compound (10). Compound (10) is incubated with aqueous
potassium hydroxide and ethanol, followed by the addition of hydrochloric acid
to produce the acid (16). The acid (16) may be provided as the hydrochloric

Cl CO,Me Ci CO,H
T — 1r
H,N OMe

AcNH OMe A

salt.

(10) (16)
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invention also relate to the el eventh aspect. The
twel fth aspect of the invention provides a process for

wao b@speaspar ati on of conpound (8) conprising a)P¢DGBR0Vg/003820

amne (14) as set out in the eleventh aspect of the
invention and b) reacting amne (14) with acid (11) as
set out in the first aspect the invention. All
preferred features of the el'€venth and first aspects
of the invention also relate to the twelfth aspect.

Ti'Be tdevdrtle ndspeas pestided ot Peodedy ok i he dpxregma@i%ﬁ af amine (14)
process for the preparation of conpound (3) conprising
agorhprisingghesfepe of i preparsgtketone (5) astset eteinetheleighth aspect of
aspect of the_invention and_b) form.ng acid (11) from .
athednyamjomand &y cenvertingithe ke r@%f@c%mm%f 14) ‘as set out in the
reacti.ng.t.he id. (11 ith.the amne (14) as set out

i $FVER ’?1fh§?n‘g§(ﬂgg} aﬁ%‘cghcgj}pﬁ%vrﬁnihgﬁi AU preferred

features of the first, tenth and el eventh aspects of
the invention also relate to the thirteenth aspect.

TA#l pefeired feiruaspet theffouhik, fifthertvarth pamb eipdsh aspects of the
process for the preparation of conpound (9) conprising

pinseatiomglsoasiite teltheglevendmagpagbound (8) prepared
according to the twelfth or thirteenth aspects, as set
out in the third aspect of the invention. AU preferred

f f I [ t t .
BB 1R g e B BBy o Bpstion o
f béﬁl?smidl (85 RealprRing g fo aBANPT(QY) A8 sel dtdaes® eleventh
for the formati on of conpound (9) conprising reacting
anspeet Ol Me moveptioui aueldb oseattieg ahvnefl4) with acid (11) as set out in

the first aspect of the invention.

All preferred features of the eleventh and first aspects of the invention also

relate to the twelfth aspect.

The thirteenth aspect of the invention provides a process for the preparation of
compound (8) comprising a) forming amine (14) as set out in the eleventh
aspect of the invention and b) forming acid (11) from acid (10) as set out in the
tenth aspect and c) reacting the acid (11) with the amine (14) as set out in the

first aspect of the invention.

All preferred features of the first, tenth and eleventh aspects of the invention

also relate to the thirteenth aspect.

The fourteenth aspect of the invention provides a process for the preparation of
compound (9) comprising preparing compound (9) from compound (8)
prepared according to the twelfth or thirteenth aspects, as set out in the third

aspect of the invention.
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aspect with acid (16) as set out in the second aspect

of the present invention. AUpreferred features of the
w@aemsneBsahd el event h aspects of the invention BEEHGB2004/003820

apply to the fifteenth aspect. The sixteenth aspect of

the invention provides a process for the formation of

conpound (9) conprising a) fﬂ%ning acid (16) from

compound (10) as set out in the tenth aspect and b)

form ng amne (14) as set out in the el eventh aspect

and c) reacting amne (14) with acid (16) as set out

in the second aspect of the invention, AU preferred

f Adl prebeyrest fedtereseafothe, thirshttwelithl os|thirteenth of ghetisvesfiion also

the .inventjon, also apply to the thirteenth aspect.

ﬁﬂ§ﬂ¥@9gﬁ?%%ﬁ?ﬁngkﬁgﬁggof the invention provides a

process for the formation of the hydrochl ori de of

compound (9) as produced by the fourteenth, fifteenth

OThé ififteRatt Asiep Ft the GAVBIIGH PEOViIGEC hifioc&RMRRURE fofhhation of

with ethanolic hydrochloric acid. A preferred features

ofompeurdd (P} eontprisidg freadmigh aming (k4 eastirousiedcby the saleventh

apply to_ the seyenteenth aspect. The ei ght eenth aspect .

odspepWithasi {10 ass6LPdaa the pecanskaspeel oftthe pPEessar rveaHon.

of renzapride hydrochl oride conprising reacting ethyl

ni pecotate with ethyl acrylate in toluene; reacting

tR§l ullﬁ%ﬁéﬁéci noneel gﬁtitﬁ@ s &@%V@fﬁth][ %s?)%&t@%ft AR invention also

resulting conpound in water and aci di ng the aqueous

sgpplyitothe fifteenth aspect.

The sixteenth aspect of the invention provides a process for the formation of
compound (9) comprising a) forming acid (16) from compound (10) as set out
in the tenth aspect and b) forming amine (14) as set out in the eleventh aspect
and c) reacting amine (14) with acid (16) as set out in the second aspect of the

invention.

All preferred features of the second, tenth and eleventh aspects of the

invention, also apply to the thirteenth aspect.

The seventeenth aspect of the invention provides a process for the formation of
the hydrochloride of compound (9) as produced by the fourteenth, fifteenth or
sixteenth aspects comprising reacting compound (9) with ethanolic

hydrochloric acid.

All preferred features of the fourteenth, fifteenth or sixteenth aspects also apply

to the seventeenth aspect.
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refl uxing the aqueous solution with hydrochloric acid
and extracting the resulting product into butanol;

W@ 2006923808 out t he reversed addition of the butBCDGB2004/003820

solution to a slurry of hydroxylam ne hydrochloride to
forman oxinme; reacting the oxinme in butanol wth
sodium fol |l owed by reaction pgth carbon di oxide to

forma conpl exed am ne; de-conpl exation of the am ne

by reflux in toluene; reaction of the de-conpl exed
atheeiglitednth aispect ifahé dieventidh modides al moresy foh¢he production of
product therefrom de-protecting the acyl protected
arfngapBge hpdroghloxidercaveptigii®l i ¢ sodi um net hoxi de and
finally producing the hydrochloride salt by the

addi tion of ethanolic hydrochloric acid. The

ni net eept C - nr d by
et oo b At L TR S O Y
i nventi @n.reJhig of WRNGE&HAnASRAGG 0P T with &BUYENEX®Lting the
relates to a plarmaceuti cal conposition conprising a

conpound aésdlongut@mpOindrinawaysr acdl avidideingalklie aqueous
t hereof as produced by the process of the first to
ni net eent 0 ts of the invention, and a

pharmaceuti cal, exci pient. Suitahle cayriers and/or .

i | uent § dFEtsae tenadéedus olatan WAy dsephiguc acid and
phar maceut i cal.. e Ito t ose,

magnesi um e@f@é 3?%% gge %egéﬁﬁl%\t@g C cﬁgﬁoni?m?léﬁg um

cel | ul oge,,ghiiePsks heYevaIEd aaaitn S the $8@dnol solution to a

magnesi um
slurry of hydroxylamine hydrochloride to form an oxime;

reacting the oxime in butanol with sodium followed by
reaction with carbon dioxide to form a complexed amine;

e de-complexation of the amine by reflux in toluene;

e reaction of the de-complexed amine with acid chloride (13)

and isolating the product therefrom;

e de-protecting the acyl protected amine by reflux with
methanolic sodium methoxide and finally producing the
hydrochloride salt by the addition of ethanolic hydrochloric

acid.

The nineteenth aspect relates to compounds as produced by the process of the

first to eighteenth aspects of the invention.

The twentieth aspect of the invention relates to a pharmaceutical composition
comprising a compound of formula (9) or a hydrochloride salt thereof as
produced by the process of the first to nineteenth aspects of the invention, and a

pharmaceutical excipient.
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carbonate, gelatin, oil, alcohol, detergents,
enul sifiers or water (preferably sterile). The

W@ o09p0sists on may be a m xed preparation of a PCT/GB2004/003820

conposition or may be a conbi ned preparation for

si mul t aneous, separate or sequential use (including

adm ni stration). The conpou according to the

invention for use in the aforenentioned indications

may be admi ni stered by any conveni ent nethod, for

eXBAYIE ciryieds ahd/ot BRbets g Welliknoahein be)art Aat wicheteal |

mucosal (e.g. buccal, sublingual, nasal), vagi nal

rEharalacentical gnattestareh, ednmitpk lacioseo magndsiume stearate, sodium

conpositions adapted accordingly. For oral .
i takcnign ol se.clpeestaSITRie (¥ ¢BFhTearl Maghesiom

adet
e ot et o YR ol or e frcterably

ds’té(riféz."‘q‘ﬁ'é d%iti&oi'{ ARYIRS: mikdd Separdtdnal aaédﬁg?osﬂﬁbh or may

general Iy consi st a“suspension or solution t he
Csyrp eonibined plepatatioadobe sinhylt-meoentsephmtsat sequential use

sui t abl e aqueous or non aqueous liquid carrier(s) for

eGiaclpiimgrdemisteativamol , gl ycerol, pol yet hyl ene gl ycol

or an oil. The formulation may al so contain a
suspendi ng agent, preservative, flavouring or

ggfﬁé) géﬁ%r%u p§§ Q%coréin%ocmﬁé iﬁ\}eﬁﬁog lrfgf gﬁe fn%@a?&eﬁm}nﬁ%h@&

epared usifmg any sulta arnmaceuti ca

Ciadid8ons mAPbé hdwinistesatby any Rbepatiemgnsloddfor example by
formul ati ons. Exanpl es of such carriers include

newgh éisiclirdisg barinhalation)apatentdrak museosak(geg. dgiscalp gublingual,
m crocrystalline cellulo

orasglle Xpginab reiAl %%m@ﬁgﬁéﬁaﬁf}g}'}ﬁ%%éﬁ@&éC%%lg&%ns

adapted accordingly.

For oral administration, the compounds 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-
aqueous liquid carrier(s) for example water, ethanol, glycerol, polyethylene
glycol or an oil. The formulation may also contain a suspending agent,

preservative, flavouring or colouring agent.

A composition in the form of a tablet can be prepared using any suitable
pharmaceutical carrier(s) routinely used for preparing solid formulations.
Examples of such carriers include magnesium stearate, starch, lactose, sucrose

and microcrystalline cellulose.
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encapsul ati on procedures. For exanple, powders,
granul es or pellets containing the active ingredient

w@ 200502388 epar ed using standard carriers and tPERNGB2004/003820

filled into a hard gelatin capsule; alternatively, a
di spersion or suspension can be prepared using any
sui tabl e pharmaceutical carfqger(s), for exanple
aqueous gunms, celluloses, silicates or oils and the
di spersion or suspension then filled into a soft
gekaiipositiapsilthe faianpdaichparis chwbe prepared nsingabuting on
may be designed to protect the active ingredient
zpaipsilatiyyprogadinss. For exapples pewders ggnulescor pellets

Soutgng haarBre inedieR R eopepafRInE Hyhifld disls and
P . . i .

TGS 5P IRR) A S bl 8ol suspension

26! FBpAredalsing MnPsifitdld paraticeotical vafriér€s), for example

nonaqueous or parenterally acceptable oil, for exanple
pojuyethyles ecadlufosss, sitichtgy ongils pyd the didpersjon exsuspersion then
arachis oil or sesanme oil. Alternatively, the solution

dilledyate g spfti galafimicansdle hen reconstituted with a
suitabl e solvent just prior to adm nistration.
Conpositions for nasal or oral adm nistration nay

SOHRLEbL Yol AR AM P Rehal et b gRerceppliive
saptédian agairist degrmdstiemas ipasdesttheovaht the alimensaryriceet, fior
a physiol ogi cal | y accept abl e aqueous or non-aqueous
sxianpie byrea euter ¢eattug of the Semmladon eng tagles op capsule.
mul ti dose quantities in sterile formin a seal ed

contai ner, which can take the formof a cartridge or

RIbibhr SREntEA Bt bsbR'RRL BFa d810kER oMb AR SPHE
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.

Compositions for nasal or oral administration may conveniently be formulated
as aerosols, drops, gels and powders. Aerosol formulations typically comprise
a solution or fine suspension of the active substance in a physiologically
acceptable aqueous or non-aqueous solvent and are usually presented in single
or multidose quantities in sterile form in a sealed container, which can take the
form of a cartridge or refill for use with an atomising device. Alternatively the
sealed container may be a unitary dispensing device such as a single dose nasal
inhaler or an aerosol dispenser fitted with a metering valve which is intended
for disposal once the contents of the container have been exhausted. Where the

dosage form comprises an aerosol dispenser, it will contain a pharmaceutically



seal ed container may be a unitary di spensing device

such as a single dose nasal inhaler or an aeroso
walc@persses fitted with a netering val ve whi ch PGI/GB2004/003820

i ntended for disposal once the contents of the

cont ai ner have been exhausted. Were the dosage form

conprises an aerosol dispenggy, it will contain a

phar maceuti cal | yacceptabl e propel |l ant. The aeroso

dosage forns can also take the formof a

pantpptibbepope ] lafio rbls a¢rosvislosage &b ¢aoralbo takel the form of a

subl i ngual adm nistration include tablets, |ozenges

aPHMPZAEONIICES, wherein the active ingredient is

formulated with a carrier such as sugar and acaci a,

tragacanth, or gelatin and glycerin. Conpositions for

r ﬁSﬁ@osﬁfon 20136k BHBLALS b SiBIMbAI BAERMYERiSH idfudditablets,

the formof suppositories (containing a conventiona

slogpesdst aidypdséisies swhkrestheactne ngrediens igkessmlated with a

vagi nal tabs, foans or enemas. Conposjtions suitable

f cartrier suriday sugar addianacierisagaganthner gelatisiandrglieerin.gel s

and patches, and injections, including powder

i njections. Conveniently the conmposition is in unit

d f

c a8 {OE At e AR ad RSty o iR a1 the form
Pbﬁi\?ffﬂbﬂt&ﬂéi @Onfaikin %dwh%namg?om adBlskch as cocoa
0.2-12% by wel ght and nost preferably 0.25 to 8% (w w)
obuttdr®, pesparags; veginal tabhefoaysrarcenrasde, or

hydr ochl ori de hydrate, depending on the nethod of

adm nistration. In particular the seventeenth aspect

I . h ' L J
TR T T AT T ——"
agnPphteRéLlanAlinjections, including powder injections.

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

ampoule.

The compositions may contain from 0.1% to 99% (w/w) preferably from 0.1-
60% (w/w), more preferably 0.2-12% by weight and most preferably 0.25 to
8% (w/w) of the renzapride or the hydrochloride, or hydrochloride hydrate,

depending on the method of administration.

In particular the seventeenth aspect relates to a pharmaceutical composition for
oral administration. The composition is preferably provided as a tablet or

capsule and the excipient is preferably starch.

The eighteenth aspect of the invention relates to a method of treating a disorder
relating to impaired gastro-intestinal motility comprising administering to a

subject in need thereof a compound of formula (9) or the hydrochloride salt
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capsul e and the excipient is preferably starch. The
ei ght eenth aspect of the invention relates to a nethod

w@boos0zmm08 ng a di sorder relating to inpaired PCT/GB2004/003820

gastro-intestinal notility conprising admnistering to

a subject in need thereof a conpound of fornula (9) or

the hydrochl oride salttheregff. For the purposes of the
present invention, gastro-intestinal includes the
oesophagus, the stomach, the small intestine and the

| ierpofi nFess thenpuriosed odlithey present trentiond gastsoieiestimgl. includes

Renzapride may generally he used i.n the treatpent of . .
dihgop &‘r’gagﬁﬁ*’afhﬁh Ftemachp e sg é{l&eég%taégf e farge intestine
.t y. .. The, di ers. i u . Qr § .
"Bbbblik ol S9AGR chL KSn R P sy e v n e
SHBANERT . of A UFRERSS Srel ARTORY agfHirede Ehitto-imeRin wotitity. The

flatul ence, 1 npai re(_? evacuati on, constipation,
diizbelercinvhuteopad by mdre it tirtable v siyndtorhé,amtarded or delayed

abdom nal pain. Renzapride can also be used in fhe
t gasiitierepmpbiing,y dhyspensias sesophegeplnreiisy PRPHS shicger §latulence,

S0 LRI e SSHGPIE R o
aﬁﬁ%ﬁﬁgldrt%doﬂﬁﬁﬁlegéiﬁp CR e f aprid@lanPASS MRCuscd el #8atment of
of 1'nconpl ete enptyi ng, ?eeai I ngs of urgency and

PeaAp@MOhsdBeeatsd Withnguchadiords Usetding tabedohtiaall pairt and/or

of enesis and/or the treatnment of disorders of the

cdiscomfonte rabdomisals bératinge hamsabpoymiality sin Btas e camgigtency, an
i de i d f the t irri ’

D S G i RS OUREE S O S0l st aEe, & Tecting of fncOmplete emptying,

censt i 1.on- ' r ' j

PR REPEBEEY SR AR 0 psf B SRS Beamen

ebf efiesi¥ Qnldfort theateadmehe 6f BROrdEs € th® UéntedloweveePsylem such

on the nature and severity of the disorder bei n?

t aeptwdhoaisd Préferabdy génzapfidehie used for the treatment of irritable bowel
syndrome, more preferably constipation-predominant or alternating (mixed-

symptom) irritable bowel syndrome.

The amount of renzapride effective to treat a disorder as set out above depends
on the nature and severity of the disorder being treated and the weight of the
patient in need thereof. However, a single unit dose for a 70kg adult will
normally contain 0.01 to 100mg, for example 0.1 to 50mg, preferably 0.5 to
6mg of the compound of the invention per day. Unit doses may be
administered once or more than once a day, for example, 2, 3 or 4 times a day,
usually 1 to 3 times a day, more preferably 1 or 2 times per day. The total daily
dosage can be in range of approximately 0.0001 to 0.2mg per kg per day, more
usually 0.001 to 0.1mg per kg per day, preferably 0.01 to 0.1mg per kg per day.

The unit dose is preferably provided in the form of a capsule or a tablet.
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patient in need thereof. However, a single unit dose
for a 70kg adult will normally contain 0.01 to | OOny,

wo orosexmopl e 0.1 to 50ng, preferably 0.5 to 6npCDGBRIVE/003820

compound of the invention per day. Unit doses may be
adm ni stered once or nore than once a day, for
exanple, 2, 3 or 4 tinmes a dzy, usually 1 to 3 tines a
day, nore preferably 1 or 2 tinmes per day. The total
dai | y dosage can be in range of @a‘ggroxi mately 0.0001
t dhe presgnpayvergopavillamyw baslestiated by yeleraot todhefohgwing non-
per . per day, preferably 0.01 to O I ng per kg per
dgwﬁgﬁgxﬁ‘ﬁ‘i’?%dose is preferably provided in the form
of a capsule or a tablet.The present invention wll
now be illustrated by reference to the follow ng
NENAMHALES exanpl es: EXAMPLES Schene A Stage One A
reacti on vessel is charged with ethyl nipecotate ( .0
w, 0.99 vol, .0 nol eq) followed by toluene (1.0 vol,
0.86 wt). The tenperature of the resulting solution is
t BebemgiAist ed to 18-23C. Ethyl acrylate (1.03 nol eq,
0.71 vol, 0.66 w) is charged over 40-50 m nutes

mai ntai ning the tenperature at | ess than 45C. Tol uene
(ﬁtz{gevehe 0.43 wt) is then charged over 15-20 m nutes.
The Teaction is sanpled and then the tenperature
increased to 48-52C until the reaction is conplete

(2% starting material by GC). The reaction is
exXprascidn vessehicechiazged with ¢tbylenipecotatee(1r@ st .88 viad, 1.0 mol eq)

el Zphe o Salolh 181" S S e rsing
eSbRIohSH thBE adjusted to 18-23°C. Ethyl acrylate (1.03 mol eq, 0.71 vol,
0.66 wt) is charged over 40-50 minutes maintaining the temperature at less
than 45°C. Toluene (0.5 vol, 0.43 wt) is then charged over 15-20 minutes. The
reaction is sampled and then the temperature increased to 48-52°C until the
reaction is complete (<2% starting material by GC). The reaction is expected to
take 12 hours however, the reaction is stable for at least 48 hours. After the
reaction is complete a sample is removed for "H NMR in order to establish the

residual level of ethyl acrylate.

The reaction mixture is then charged with toluene (1.0 vol, 0.86 wt) which is
then removed by vacuum distillation at a temperature of 40-52°C. A further
charge of toluene (1.0 vol, 0.86 wt) is added and distilled as before and then a
sample of reaction mixture is removed for 'H NMR (pass <0.2% w/w ethyl

acrylate).

The resultant yellow/green solution, which can be stored at room temperature

for at least 2 weeks, is then used directly in stage 2.
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residual |evel of ethyl acrylate. The reaction mxture
is then charged with toluene (1.0 vol, 0.86 w) which

WO 20054023808 enoved by vacuumdistillation at a PCT/GB2004/003820

tenperature of 40-52 C. A further charge of toluene

(1.0 vol, 0.86 w) is added and distilled as before

and then a sanple of reactiommxture is renoved for H

NVMR (pass <0.2% w w ethyl acrylate). The resultant

yel | ow/ green sol ution, which can be stored at room

t Thpdmal solatibarcoateldteakin i8 ewpedtsd to betdusbO%BIedw), as determined
di r?C“K’II n_stage 2. The final solution concentration

iBye R Yieldige 168760 OPW0, %atd- det er ni ned by H

NVR Yieldis 160% (W w; 97.6 %th. Stage Two A

reacti on vessel is charged with potassium

V\?{Jgsz)fg'%vl de (0.87 wt, 2.0 nol eq) and toluene (10.8

ol) and the m xture heated to refl ux (108 to
H C). The product of stage 1 (1.00 wt, 1.0 nol eq) as
a solution in toluene {ca 1.7 vol total) is added to
t Aeraastion ivessel &sdmdrgedrwﬂh potassigmt Aag-hutdsides(0. 87 wt, 2.0 mol eq)

tenperature at 108t A line rinse of tolue o
w6 e 0% stadascionam b i heeb il 105 o 111°0

ARGHpii heolace L6t Bo ik 1o haFRubece Bk fndpbihetan 17 vol

h%tﬁ Bris %Qldga%(tgé%a&hﬁ{ LEER] rﬁhﬁfthlﬁin%ﬂl@temﬁﬂ‘ fem erature at

m xture 1s cool to C over hours and t
qaegabed IMCt hAfind fines ofvadlaend $1.8 wagl ).5 madlhisaddety mdilataining
internal tenperature at < 15C. The tenperature of the

mibe: internabtearparaueeiat 00 1 b1%5 themtha mixtyrasiéged at reflux until

% a%rtl%tn 1% complete by GC (approx. 2 hours, <0.03% (w/w) starting material

by GO).

The mixture is cooled to 5 to 10°C over 2 to 3 hours and then quenched with
purified water (5.0 vol) maintaining the internal temperature at < 15°C. The
temperature of the mixture is adjusted to 20 to 25°C and the phases separated.
The pH of the aqueous phase is checked (expected to be 14) and the phase
cooled to 5 to 10°C over 30 to 60 minutes. The pH is adjusted to 8 to 9 with
conc. hydrochloric acid (0.56 to 0.62 wt, 047 to 0.52 vol, expected)
maintaining the internal temperature at < 25°C. The aqueous solution is
sampled for yield/purity determination, then acidified to pH 1 by addition of
further conc. hydrochloric acid (0.56 to 0.62 wt, 0.47 to 0.52 vol, expected)

maintaining the internal temperature at < 25°C.
The pale orange aqueous solution is then carried forward to stage 3.

Yield is 62.2% (w/w), 64.5% th.
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The pH of the aqueous phase is checked (expected to be
14) and the phase cooled to 5 to 10 C over 30 to 60

worewanzsos The pH is adjusted to 8 to 9 with coPCT/GB2004/003820

hydrochloric acid (0.56 to 0.62 w, 0.47 to 0.52 vol,
expected) nmaintaining the internal tenperature at <
25C. The aqueous solution iggsanpled for yield/ purity
determination, then acidified to pH 1 by addition of
further con hydrochloric acid (0.56 to 0.62 wt, 0.47
{Stage Threel , expected) nmmintaining the interna
tenperature at < 25C. The pal e orange aqueous sol ution
is then carried forward to stage 3. Yield is 62.2%

/ 14 . 9 0 . i H
. M, U 5 S SO L HOE NG i of s 2
gi‘? Ria e qilyﬁi’&rh?&ji‘é g @cre! w8 34 3Myvol 3bised Un amount of

ased on anoudnt of contai néd stage 2 product), is

apedned stdre 3rodiq)) iseridedgot the soduiien deapimghtheotemperature
35C. The addition is expected to take 30-45 m nutes,
Tedowe3d3%l. cBhe cddition és leapeeiadtlo take BE-4fomiputsserlhe vessel

Gt e hesiat b L0Rieol 3 ovg e Bp) Bty Swhile distilling out
t 1 . . . ¥ . . . .
M R AR et e —

CRMRIRA éwcztﬁﬂﬁﬂ?e PEREUeG! isi fooHIeREd BANEILC.OTRa elction is
wth a reference standard. The reaction i's expected to

t @degnckl chfnpieter wheihagy Qapioduttiis alwenk evken tdompared with a
solution is cooled to 5 to Cover 2 to 3 hours and the
pleferdpesstendard. Mhegepetiamissxpeeted40daken 21 6pus.oH

solution {ca 5.13 vol), maintaining the internal
tenperature at < 15C, over a period of 2-3 hours.

When reaction is complete, the solution is cooled to 5 to 10°C over 2 to 3 hours

and the pH adjusted to 11.5 to 12.5 with 40% (w/v) aq NaOH solution (ca 5.13

vol), maintaining the internal temperature at < 15°C, over a period of 2-3 hours.
If the pH range is exceeded, it should be brought back into range with the
addition of aqueous HCI.

The aqueous layer is adjusted 30-35°C, extracted with n-butanol (4 x 5.27 wt, 4
x 6.5 vol) and the organic layers combined. The aqueous layer is checked for
presence of product by TLC, and re-extracted with n-butanol if required. The
combined organic solution is concentrated to ca. 4 vol under vacuum, keeping
the temperature at 40 to 50°C. The water content of the organic phase is
determined by the Karl Fischer Water Determination method (KF), if the result
is >0.2% (w/w) further n-butanol (4.05 wt, 5.0 vol) is added, and distilled

under vacuum at 40-50°C, and the solution is re-analysed for water content.

The yield of stage 3 is determined by GC (w/w) assay, and the solution of stage

3 in n-butanol carried through to the stage 4 reaction.
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If the pHrange is exceeded, it should be brought back
into range with the addition of aqueous HC . The

w@owsoessod ayer i s adjusted 30-35 C, extracted RET/(B2004/003820

n- butanol (4 x 5.27 wt, 4 x 6.5 vol) and the organic

| ayers conbi ned. The aqueous | ayer is checked for
presence of product by TLC, gnd re-extracted with

n- butanol if required. The conbi ned organi c sol ution
is concentrated to ca. 4 vol under vacuum keeping the
tenperature at 40 to 50C. The water content of the
organi ¢ phase is determ ned by the Karl Fischer Water
D¥teld B2l i wie® h8t tkF), if the result is >0.2%
(ww) further n-butanol (4.05 wt, 5.0 vol) is added,
and distilled under vacuum at 40-50 C, and the

S ti s re-analysed for water content. The yield
ogkalsétealg@l% is determned by C (wWw assay, and the

solution of stage 3 in n-butanol carried through to

the stage 4 reaction.Yield 52.0% (wWw, 91.9%th.

StAaglufon rof Ahe produch wf stageri (hO oy dt 0 ofolsipge Bbatanol (volume
w, 1.0 nol eq) in n-butanol (volunme varies). is ., ..

c §AdeN!t Sacerrangated 10 gl 4 NOLVRY MasHEmS gmt!ll@ﬁpan maintaining the

i ntainin he .t.gaperature bel ow 50 C. A reaction
\%@?raﬁgegﬁiﬂ‘ﬁéb Q‘n'pt h hydroxyl am ne hydrochl ori de
(0.55 wt, 1.1 nol eq) and n-butanol (3.0 vol. 2.43
wt). The concentrated renzapride stage 3 solution is

char@réiohovdsbel Ryshaged anthnkeydnpayketineriydizochlotidan0I55 wt, 1.1
m xt ure, maintaini n% the tenperature between 20 and_ 30

Crfalteg)) aadi n-botanod (BQpwdt 243 twh)t ke comentratedrgngapride stage 3

&g!yﬂu?i\g%disb%hgrgleldnteo rtlllen Sh%rd?cf)xy ér%kjrtlea %lldrcgcjﬁlgrigg}n’—buqaggl mixture,

maintaining the temperature between 20 and 30°C (the addition is expected to
take 0.5 to 1 hour), followed by a line rinse of n-butanol (1.0 vol, 0.81 wt).
The reaction is stirred at 20-25°C and monitored by GC (pass result is < 1%
area SM; expected to take up to 12 hours).

The reaction mixture is then cooled to 5-10°C and aged for at least 2 hours
until precipitation is judged complete. If after 8 hours the precipitation is not
complete, the reaction mixture is cooled to 0-2°C and stirred for up to 72 hours

to reach maximal precipitation.

The solid is then collected by filtration, and the filter cake washed with cold
(<10°C) n-butanol (1.62 wt, 2.0 vol). Note the product is markedly

hygroscopic; protect from moisture.

The filter cake is then transferred to a vacuum oven and dried at up to 40°C

until constant weight is obtained (expected drying time 18-24 hours).
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The reaction is stirred at 20-25 C and nonitored by GC
(pass result is < 1% area SM expected to take up to

wdad 2008028889 . The reaction m xture i s then cool eRCT/6B3001003820

C and aged for at |least 2 hours until precipitation is
judged conplete. If after 8 hours the precipitation is
not conplete, the reaction pgxture is cooled to 0-2 C
and stirred for up to 72 hours to reach nmaxi nal
precipitation. The solid is then collected by

fYield 81i00R, 1250% @/ ).l ter cake washed with cold
(<10C) n-butanol (1.62 w, 2.0 vol). Note the product
is markedly hygroscopic; protect from noisture. The
filter cake is then transferred to a vacuum oven and
dtageFive up to 40 C until constant weight is obtained
(expected drying tine 18-24 hours).Yield 91.0 th,
125.0% (w w). Stage Five The product of stage 4 (1.0

Whie brOniRlofesthed % €Nor@ed.0amal eqRpds ichargedsseh reaction vessel
foll owed by n-bdtanol (11.34 wt, 14.0 vol) and the

Sﬁd(ljlbm isy nrbutamelatldB4 wt,90H0980 andkthe sigrred skraphested to 90-
and sodiumnetal (0.81 w, 6.75 no], e i S ed .
p3Y°Ci. oblgiating vs starpeds and qodiven m%hf ﬁbg i ,Wﬂwéz?ﬂ’fgi%qfﬂa is added
t he tenperature at..90- 0 C, ! t

| Ben S gt Aol e morh RERREIAL the i pgrprure at 90-
t ataur [y 9 : e el i i
FARE A, feqeRpdth] P SIYs Thohid FelaflStll @ preFen; the reaction
MeRipeRAtast RIliAECHERAS 90t@sThe atlditonZteapected ttatdkieny5-2.5 hours.
materi al; expected to be conplete by end of sodium

addition). Further sodium (0.1 wt) is added if the

reaction, has not gone. i.on. . .
%ﬁe reaction 3s then gmomtgl%dcggp &i&t I(Sa?ss result is < 2% area starting

material; expected to be complete by end of sodium addition). Further sodium

(0.1 wt) is added if the reaction has not gone to completion.

The reaction mixture is quenched by the addition of purified water (6.0 vol),
maintaining the temperature at 50-130°C. The addition is expected to take 15-
30 minutes. The reaction is then cooled to 20-25°C. The two phases are
separated and the organic phase washed with a 10% (w/v) brine solution (2 x
2.0 vol). The organic phase is concentrated to ca 9 vol, at atmospheric
pressure, by the removal of ca 15 vol of distillate and the concurrent addition

of n-butanol (8.1 wt, 10.0 vol).

The reaction is cooled to 20-25°C and then clarified to remove inorganics, and
the filter rinsed with n-butanol (0.405 wt, 0.5 vol) and the combined organic
solution weighed. The solution is returned to the reactor followed by a line
rinse of n-butanol (0.405 wt, 0.5 vol) and the water content adjusted, as
necessary, to 4.5-4.9% (w/w) by the addition of purified water (weight based

on total weight of solution plus line rinse).
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The reaction mxture is quenched by the addition of
purified water (6.0 vol), maintaining the tenperature

w@005023880 C. The addition is expected to takePdBGB3D4/003820

m nutes. The reaction is then cooled to 20-25 C. The

two phases are separated and the organi c phase washed

with a 10% (wv) brine solutjon (2 x 2.0 vol). The

organi ¢ phase is concentrated to ca 9 vol, at

at nospheric pressure, by the renoval of ca 15 vol of
distillate and the concurrent addition of n-butano

(8.1 w, 10.0 vol). The reaction is cooled to 20-25 C

afitie tthmpetdtard i edjusted éﬁo&%% rfér@éh caghona dipXife gas is passed
filter, rinsed with n-butangl (0.405 wt and

t FEoRghific sRluE PR amantaiBing R a‘rﬁé@é@ Pghafdition is
R O G2 el P S RuRAnE Bek 00 Shaiiona 20

agiitgieed, as necessary, to 4.5-4.9% (ww by the

addition of purified water (weight based on total
wei ght of solution plus line ri nse) The tenperature is

adj usted to 30-35 C and carbon d|o
tﬂﬁl@@élmyn%cgalqgkt%w frafn a8 A € E Eﬁ??gtdhoufs If
45C Gas.addition is Nt.i N t
dpge&&lmtl&ne LR Rom B S Lignﬁféd%.ﬁte b i Jfpshed wih
1.4t 33, Brxfdi) hﬁd %ﬁ%hea‘i' upoUPCLRNthageBu@hol content is
thlste erat’ure for 2-3 hours. If precipitation is
j wdged/wonpl ete, the sol idis filtered off and washed

with TBME (1.48 wt, 2.0 vol) and dried at up to 40 C
until the n-butanol content is <1%ww. Yield 69.5%

Rrield 63 58 W B7.3% (wiw).

Stage Six
Stage Six reaction/purification

A reaction vessel is charged with purified water, (5.0 vol) and the methoxy
benzoate from stage 5 (1.00 wt, 1.0 mol eq) is added with stirring. The mixture
is stirred at 15 to 25°C for 20 to 30 minutes then sodium hydroxide solution
(0.31 wt in 4.7 wt purified water) is added, maintaining internal temperature at
15 to 25°C. A pH check is performed and should be pH 14. The mixture is
then stirred at 20-25°C until complete dissolution is obtained or when the level

of the amino acid impurity reaches 2% by HPLC.

The mixture is cooled to.5 to 10°C, filtered and the solid washed with purified
water (2.0 vol). Concentrated hydrochloric acid (1.14 wt, 0.95 vol) is added to

the combined filtrates as soon as practicable after completion of the reaction,

maintaining the internal temperature at <25°C. The pH of the resulting mixture
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Stage Six Stage Six reaction/purification A reaction
vessel is charged with purified water, (5.0 vol) and

w0 b@soeshoxy benzoate fromstage 5 (1.00 wt, 1POI/GBR004/003820

eq) is added with stirring. The m xture is stirred at
15 to 25C for 20 to 30 m nutes then sodi um hydroxi de
solution (0.31 w in 4.7 w pgurified water) is added,
mai ntai ning internal tenperature at 15 to 25C. A pH
check is perfornmed and should be pH 14. The mi xture is

tfheinld be <tled hat sldfty 36 thentbdoledaorptel e’ Coseol udbidhours, stirred
obt ai ned or when the level of the amno acid inpurit
r foa cineaxl d2G61A} ll—RLE hotine atrfhis teraperstureothed filtsrsd: Bha &dfer cake

i/llé‘: ‘tygl@gnw tﬁtﬂff@) %&5 S/dlqlil:mutgg i€ I P me %xgteg %gke when
st 4ffE %ﬁ%t%rirfsc'?%ﬁp Reprd q‘w#ﬁé&"" Iiste?%ﬁ Affted). The crude
"okl !k tifled WBhEr DAty AP 86 BOT ﬁ%ﬂlé%fér cBfers <1% by

eres tirng mx urryls

t he'K &P PiRlet Wehet Def®nfinatiar mbthicd IMours, stirred
for an additional 1 to 2 hours at this tenperature,

t hen filtered The filter cake is washed with purified
er .0 vol unt|I the pH of the filter cake en
Fhe ertds mradichist Bieved.che G(haﬁ%qcf)&o & ThAHss Vesiel I 5.7 w,
| ) ; [ d u .
A, &n&i A, S AR ST 0 e o o
Kaisbolb 8, CtBS rnn%h%rls et EShdeakia bl (518, akb] @KED 80'15{1‘e The solution
crude product is sieved, then charged to a reaction

vastheh.cooRAl (d5. 6 ¥0°C 20eD Iviol 2 homraddddhastirthaged for 2 to 3
m xture heated to reflux. Once the solid has

dh@@sl Tha soliflds eplected hysfiltrationcand et cakecwashsdgwith JBA (1.57

,68 08vool)cprengolsegltgt§ £8'10°C. The solid is then dried under vacuum at

up to 60°C until IPA is <0.1% (w/w) by '"H NMR.
Stage Six Rework procedure

A reaction vessel is charged with purified water, (3.0 vol) and the methoxy
benzoic acid (Code N'T/0055, 1.00 wt, 1.0 mol eq) is added with stitring. The
mixture is cooled to 5-10°C and sodium hydroxide solution (0.28 wt in 7.0 wt
purified water, ca 6.15 vol required) is added, maintaining internal temperature
at 5-10°C. A pH check is performed and should be pH 14. If necessary,
further sodium hydroxide solution is added to give pH 14. The mixture should
not be left for any length of time as decomposition will occur. Complete
dissolution may or may not occur depending on the IPA content of the input

material.

Concentrated hydrochloric acid (0.87 wt, 0.74 vol) is added to the reaction,

maintaining the internal temperature at <15°C. The pH of the resulting mixture
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is then cooled to 5 to 10 Cover 1 to 2 hours and the
slurry aged for 2 to 3 hours. The solid is collected

whoosiotasoat i on and the cake washed with | PA ( 1PGTGBRG04/003820

2.0 vol) pre-cooled to 5 to 10 C. The solid is then
dri ed under vacuumat up to 60C until TPAis <0. %
(ww) by HNWMR Stage Six Regyork procedure A reaction
vessel is charged with purified water, (3.0 vol) and
t he net hoxy benzoic acid (Code NT/0055, 1.00 w, 1.0

RRbulddbe k3. afdestewddry, sdditivhalghydrioehiviixt avié is addedltedive the
to 5-10 C and sodi um hydroxi de solution (0.28 w in
Zofrent phlri fTlee mixiere, Wil BecoBuey @l thielywlemy)asi shea@giiification

PEOGRECH o/ i 15 Fas ePel o 16, 10 oy §f oS Rinperature

f dium h ' . ' ' i .

A SR GRS RS 8 S PR AR R ARl Bt vy
uPBicASwHRE IBOSIG 81 aﬁ‘hi!l'thé’ PEHDS {HOfREL LekdivEal WukRed with
y or may not occur “dependi ng on the |IPA content of

tyisiet, NPBU, MREGKioAh] wasisanhy deasriyd bochd nedessayi dlhe product
(0.87 wt, 0.74 vol) is added to the reaction,

nmitidradried gntthe filterefonat leastd doarsithenaundet yacumpeatgip to 50°C
of the resulting m xtureshould be <1. |If necessary,

AdiL 7 aserg OTHSRrB I bty BEi d i s added to give the

correct pH The mixture will becone a thick slurry as

the acidification proceeds. The slurry is then cool ed

UPich fiflcitRive ek piGdate)ldd. 6% QiRA! LOVRH.Of

mnutes. The solid is filtered and the filter
cake is washed with purified water (4 x 2.0 vol) until
the pH of the filter cake, when slurried with water,
ifage SeXgmi t i onal washes may be carried out as
necessary. The product

It is envisaged that the amine de-complexation is carried out first in order that
the amount of available amine can be determined ahead of batching the stage 6
acid for acid chloride formation. The de-complexed amine should be held
under inert atmosphere with rigorous exclusion of carbon dioxide and water

pending acid chloride formation.
Stage 7B: De-complexation of the amine-carbon dioxide complex

Stage 5 product (1.00 wt, 1.0 mol eq) is charged to the reactor configured for
azeotropic distillation. Toluene (8.65 wt, 10.0 vol) is added and the mixture
stirred at 20 to 25°C until a slurry is obtained (expected time 15 to 30 minutes).
The reaction mixture is then heated to reflux over 30 to 60 minutes and

maintained at reflux without collecting water, for 60 to 75 minutes.

The reaction mixture is then azeotropically dried by removal of water. This is

expected to take 3 to 4 hours, after which time water should have stopped
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is then dried on the filter for at least 2 hours then
under vacuumat up to 50 C until water content is

wo0039038y8 KF. Yield (inclusive of rework procepCr/6B2004/003820

68.0% (Ww, 7 .9%th. Stage Seven It is envisaged
that the am ne de-conplexation is carried out first in
order that the anmpbunt of avggyl able am ne can be

det ernmi ned ahead of batching the stage 6 acid for acid
chl oride formati on. The de-conpl exed am ne shoul d be

bellectint eThé Reictioatigvapprideatwbt ghlyi Jommiste éntet s eficiod hours
carbon di oxi de and wat er pending acid chlor

id
fabrefhti tndetStaie the:waber campnidxaKitonlhe rqqqgonels complete when

SRS T YA A
aze 0]
FSRELASE G ) PRI DS L5519 g amine

%bﬁfew {henabhaneed. 6 Wect odvdl) ieadded andhersolutien)distilled at
he reaction m xture is then heated to reflux over 30

taﬁnﬁ@phnrrwtmsmel toni enmiveedaat] refll of distitleta.  This toluene

collecting water, for 60 to 75 mi nutes. The r tjon
ridditiondraneoya evequerest ioprreatady ay ﬂeé@ﬁselgz/ 12 /F9IOL ghe’ n-butanol

B I e EIE 2, L8 b S, v
r zﬂ%f 'r%%ﬁ'vél Ss%’ﬁidf 9 %nhﬁﬁgélﬂf?ér 38 AMditibeall Méa! walsthe solution

ours at lux to determine the water content
Wsdﬁfpleﬂh eTheae&ctmm nﬁxmwmleemmewahnommm&mouméter 3 hours
reaction mxture is <0.1% (ww) . Additionally, th
ralthoughotakivgtofinotganihmakesinl n thenwpllspl the reﬁfﬂe%vessel may

(@0%556\% trlggvsga]fe;gf tshe?rg/?%):ggg&ﬁ%} & {f)tﬁ oé?;?a?‘jfl%% W31 Continue for 1

4l 5hly 1R4iBb at which no water is observed in the condensate return and then
the solution cooled for sampling. This is to enable safer sampling of the

mixture.

When the reaction is complete, the mixture is cooled to 20 to 25°C (typically
over 60 to 75 minutes) maintaining nitrogen atmosphere throughout, aged for 1
to 2 hours and filtered under nitrogen into a suitable container, followed by a
toluene line rinse (0.865 wt, 1.0 vol). The filtrate is weighed, analysed to
determine the % (w/w) content of the free amine present in solution (expected
value is ca 4 to 7% (w/w)) and is then carried through to the following step.
The amine is very hygroscopic and should be protected from moisture and

carbon dioxide at all times.
Stage 7A: Formation of the acid chloride

The input quantities are dependent on the amount of de-complexed amine

available. The relative weights and volumes relate to the input stage 6 acid. It
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at mospheric pressure to remove ca 1 vol of distillate.
This toluene addition/renoval sequence is repeated as

woemensmny to control the n-butanol level. |If PEEGER004/003820

result is greater than 0.1% (ww), azeotrophic drying,
with water renoval, should be continued for an

addi tional hour, and the sohytion resanpled. The
reaction m xture becones al nost honbgenous after 3
hours al t hough, caking of inorganic material on the :
Wakdcondiehbed Headd t0vvetsthel avatlgblecdarcomplexpdearinecial retained
it is envisaged that the period of reflux wll,
éorasaa furftber cllatgaafStrequltertq aohecen regption cOBPIRON: s
observed in the condensate return and then the
solution cooled for sanpling. This is to enable safer

S EioBher RN Y ot KPR GRFelERF Hihattfon vessel followed

(ngmakwsowers.@%lp ThemitthRsis ﬂnir@ﬁglpisnmeﬂ tnidige mobile
atnosphere throughout, aged for 1 to 2 hours and
fslurtrgriehisided. IDMBJ0:101i wt.0081svol) dbladdedripathgeyessel and the

followed by a toluene line rinse (0.865 .w, 0 vol
Theultant nxiterg stiied Jredo %gpy@w(% SDrigri FelorB &-608 wt,

AL 8, 0 R OB R P ersue i

GAkinkAfed At 209 39d ffsnswlkh @éﬁeﬂ Ginsl@ie JNTHANTMES ivet, 1.0 vol).

very hygroscopic and ‘shoul d protected from noi sture

ark gaohgncidosie dddiiorls! expertesl toStalig 20740 nmutest | d¥ote: The
of the acid chloride The input quantities are i
depeiinfe nemainstheteragenaeus dhraggheshiicesatireapppedure. The reaction

Shanomputvape endis ptEienen BieL s SL T F0 aea.

of the avail abl e de-conpl exed am ne is retained

The reaction mixture is diluted with heptane (6.26 wt, 9.2 vol), cooled to 5 to
10°C over 30 to 60 minutes, aged for 1-1.5 hours and then filtered under
nitrogen. The filter cake is washed with heptane (2 x 2.72 wt, 2 x 4.0 vol) and
then dried on the filter for 30 to 40 minutes under a blanket of nitrogen. The
product is moisture sensitive, and must be kept under a nitrogen atmosphere at

all times.

The crude product is charged to the reaction vessel followed by toluene (6.92
wt, 8.0 vol). Using concurrent addition/distillative removal of toluene (ca 8
vol) under reduced pressure whilst maintaining the reactor contents at ca 9
volumes and an internal temperature of 25 to 30°C, residual THF and heptane
is removed. Distillation requires pressure of ca. 8-11mmHg. The progress of
distillation is monitored by IPC. The pass criterion is when '"H NMR shows
THF and heptane each to be <1% (w/w) wrt toluene. The resultant slurry is

then used directly in the subsequent stage 7 coupling.
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in case a further charge is required to achieve
reaction conpletion. Stage 6 product (I.0Oam, 1.0 nol

weeosios3seharged to the reaction vessel foll oweRCTGBIHH003820

(5.33 wt, 6.0 vol). The m xture is thoroughly stirred

until a nobile slurry is obtained. DM (0.01 wt, 0.01

vol) is added to the vessel 3nd the resultant m xture
stirred for 10 to 20 minutes. Thionyl chloride (0.608

w, 0.373 vol, 1.22 nol eq) is then added ensuring the .

i Mheryiald ok mheereaction is reternmingd had analysis efotleswmother liquors to

TREEETIS e SRR e ciarc: o Bispent el s palkads is assumed
20-A40_m nut . ; ti [
hge)of é? %gléﬁgo%@"l%‘?%ﬁ“&ﬁgﬂ% { eg'eln?inr (raeglraIOQZdur e. The

reaction is nonitored by I PC and i s conpl ete when

| evel of starting acid is <2% area. The reaction

nbtdge BCt €otiiplimigetd formhthechtaged pfodifetwt , 9.2 vol ),

cooled to 5 to 10 C over 30 to 60 m nutes, aged for

1-1.5 hours and then filtered under nitrogen. The

filter. cake, is washed . wth heptgne (2 x, 2.72, 2.

oI el AT P espert s At aipuiis bt 36id Ylgfidé (Stage
mypyt es under a bl anket of nitrogen. The product is

nolI sture sensitive, and nust be kept under a nitrogen

aThe sl chloridea(1.00 WE$.0 Mok eq) il eoliead uelesddpedfeometthe above
to the reaction vessel followed by tol uene (6.92 w,
gre@ctioh)is thisionghlyostirued enderanidiagenratB0sta R5%:.i Ve solution of the

RSt SHUETE L5 Rl b B whE ST EGTA e n

. | t f t )
O ST 0 SR Bt P o e
I Bfitina® SeBp82BiHESs Fhaithindt 44 MUHB. 30PTEIROQSHARS Phe addition is

expected to take 30 to 60 minutes. A toluene line rinse (1.73 wt, 2.0 vol) is

-

added to the reaction vessel. The reaction remains heterogeneous throughout
the process. After ca 3 hours the reaction is sampled and its progress
monitored by HPL.C. The reaction is sampled at roughly 1 hourly intervals
thereafter until IPC indicates complete reaction. The reaction is deemed to be
complete when the diethylamide is <1% HPLC area. The reaction is expected

to be complete after 4 hours.

The reaction is then filtered and the filter cake washed with toluene (2 x 4.32
wt, 2 x 5.0 vol) followed by heptane (2 x 3.4 wt, 2 x 5.0 vol) and then dried on
the filter for 30 to 90 minutes. The filter cake is transferred to a vacuum oven
and dried in vacuo at up to 45°C until the levels of heptane and toluene are

each <1% (w/w) and <2% (w/w) respectively by "H NMR.

The overall yield from the Stage 6 acid is 75.6% th, 128.0% (w/w).
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distillation is nonitored by IPC. The pass criterion
is when H NMR shows THF and heptane each to be <1%

W@ 0823808 t ol uene. The resultant slurry is theer/GB8e@4/003820

directly in the subsequent stage 7 coupling. The yield
of the reaction is determ ned by analysis of the

not her |iquors to determ negthe anount of acid/acid
chloride present and the bal'ance is assuned to be as
acid chloride in the filter-cake. Stage 7C. Coupling

g_@a%@m%ﬁthe Stage 7 product The relative inputs are
W t espect to the anount of acid chloride (Stage 7A)

The acid chloride (1.00 wt, 1.0 nol eq) in tol uene
tel escoped fromthe above reactigon is tho

dler iage ifdermini( doyn 14 10 ¢9) 5% chazgedofa o, Toagtiqn yessel,
e-Cco i - .
%llle%m 5oroagnobi R wina R vy earad fnd duiinsih plstirred
{ i
RRE 10 15T rRAARE, & afloi*4y AMeR s LT & BRtak: up.

Biiaddinkiioxids (B3%a6i/eq sobutickén afethandd 1ihi2nwte$.614vol, 2.83
toluene line rinse (.73 wt, 2.0 vol) is added {9 tIg&
mealc eigpris vaddes, . mTinaininge theorintesnali Hnpraaregand8rd)°C. The

t hr oughout the process._Af . 3 ' .

ddgiempRb@xaRdents pRegtel THIRED: clhbyeRs ThfLre temains

reaction is I at, 1 I i I

Db AT, LR o RSN (28 Sy gy aade o

gﬁ@‘}%écﬁibd HitaBE ThE GeRRicHOIRk @S isvhedted he reflux and maintained
lethylamde is <1% HPLC area. The reaction is

ex pefltre tintid teereactipn &t eonapleter (phsh oxtesionTis e<O- 2 %ottibing waterial

then filtered and the filter cake he '
(& partgd by HPLC). The reaction is expecte fo ta?qevg()t r?urgu Iasu.ene

The reaction mixture is cooled to 20-25°C, and then water (11.0 vol.) is added
maintaining the internal temperature at 20-30°C. The addition of water is
expected to take 15-30 minutes. The resulting precipitate is aged for 50-70
minutes at 20-25°C, then cooled further to 5-10°C, aged for an additional 50-70
minutes and isolated by filtration. The filter cake is washed with cooled water
(5-10°C, 2 x 3.0 vol) and the pH of the solid checked (expected range 7-9). If
the pH is >9, further water washes are added. The solid is air-dried for 1-2
hours before being transferred to a vacuum oven and dried at up to 50°C until

the water content is <1% (w/w).

The yield for dried stage 8 material is 85.7% th, 69.6% (Wiw).

Stage Nine

The stage 8 material (1.0 wt, 1.0 mol eq) is suspended in 96% ethanol B (3.95
wt, 5.0 vol) and stirred at 20-25°C to obtain a mobile slurry (time expected 15-
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w, 2 x 5.0 vol) followed by heptane (2 x 3.4 wt, 2 x
5.0 vol) and then dried on the filter for 30 to 90

wWorRovanzs08 The filter cake is transferred to a REDGBR004/003820

oven and dried in vacuo at up to 45C until the |evels

of heptane and tol uene are each <1% (ww) and <2%

(wWww respectively by H NVR34The overall yield from

the Stage 6 acid is 75.6%th, 128.0% (w w). Stage Ei ght

The stage 7C salt (1.0 wt, 1.0 nol eq) is charged to

t Heminwics). obhe ssedbn i hedtodwol rdffuxrehé arderiglds 16t ekpected to go
suspension is stirred at

4.0 . Th | ti 20-25
enf%\égii%wyobq?@{vﬁf%ﬁ-'t oREFT & DS | faF 98-TQ myautss, 8 pefution is

GRS SRR TN R SR RA T b e
"Rade &N t6 Reinbi BlsBRIbIE BMGIAL ViR, BtpeefsdBefeht Bidnsolubles

addition is expected to ta .
risac0.00wiri Khelstage Smmangidies eclpinaoathahbl aughood0-#5°C. The
line rinse of nethanol (0.5 vol) is then added to the

rialien anghlingsarg veashgh avithehet 4thanali(20658C; 9.78ewt, dd0 vel).

reflux and maintained at reflux until the reaction is
conplete (pass criterion is <0.5%starting material as

.. T . ' ' t t
TS0 i O e 0
agtirbbelorivedcd (0ULlwe, gou. ‘)olzfaddgd,eléeéﬁiiégﬂtﬁé némpetai@e between

internal tenperature at 20-30 C. The addition of water
i 20-30Mect €l tadditecke isl bxp3erted totteke 3045 maswsl Pregpitation of the

S i ot e SR 0P, 6 b s v
R QRER e SBIelS iy el § 188 5ind B bl (G250 vo
P! fdelihend Bl dufhreskaht COXPPe! R T-2NiRnd - The shirry is cooled to
0-5°C and stirred for a further 1-2 hours before being filtered.

The solid is washed with cold ethanol (0-5°C, 0.79 wt, 1.0 vol), and then dried
on the filter for 1-2 hours, and then at up-to 40°C until the ethanol content is
<0.1% (w/w) by '"H NMR. The solvent content is confirmed by GC head-
space, and if <0.1% (w/w), the water content is determined by KF. If the water

content is <8% (w/w), the product is re-hydrated until the water content is
between 8-15% (w/w).

Yield of renzapride hydrochloride H,O is 66.4% th, 73.9%(w/w).

Scheme B
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the pHis >9, further water washes are added. The
solid is air-dried for 1-2 hours before being

wo e@ns23srs ed to a vacuum oven and dried at up POI/68204/003820

until the water content is <1% (ww. The yield for
dried stage 8 material is 85.7%th, 69.6% (ww. Stage
Ni ne The stage 8 material (350 wt, 1.0 nol eq) is
suspended in 96% ethanol B (3.95 w, 5.0 vol) and
stirred at 20-25 Cto obtain a nobile slurry (tinme
AXephhfitle SYniltetio Prdcesy . The reaction is heated to
reflux; the material is not expected to go into
sol ution bel ow 45C. After refluxing for 50-70 m nutes,
the solution is cooled to 60-65 C and filtered through
heated in-line filter using heated transfer
lines, to renpve insoluble nmaterial. The expected
wei ght of insolubles is <0.01 w. The stage 8 nateri al

| 8¢ éthyES1an8lcagethidx )opiperidiyDpropienttd t er and
ﬁ%r@gé%@e vvaszedjraﬁt hC hoei et%)g%gl (68955 %‘B 0.79 wt,

1.0 vol). The product containing solution is cooled to
20-25 C, and concentrated hydrochloric acid (0.4 w
Biind bl dsladdoq olpriigia RN dHpereliG: §Tberhst o iiingy The
C. The addition is e t k -45 .M :
R o A e e
@c@&%ﬁﬁ% g& Y1 I aRtif6d vot iPfadfi Rabas Beeaiuddgestiuct, which
ce the a drtlon I's conplete, a line rinse of ethanol
(Duskd difectll @ thohpxi sagedded, and the slurry aged at

20-25 C for 1-2 hours. The slurry is cooled to 0-5 C
and stirred for a further 1-2 hours before being

filtered.. The solid is washed with cold ethanol (0-5
éfleblrﬁgl%(?b@et(‘@?‘%|), and then dried on the filter for

1-2 hours, and then at up-to 40 C until the ethanol
content is

Stage 2
Preparation of (+)-3-carbethoxy-1-azabicyclo]3.3.1]nonan-4-one hydrochloride

Sodium hydride is added carefully to toluene under nitrogen and the stirred
mixture heated to reflux. The Stage 1 di-ester in toluene is added slowly, this
reaction mixture is then refluxed for several hours. After cooling to about 5°C,
water is added cautiously and the phases are then separated. Concentrated
hydrochloric acid is added to the aqueous layer to pH 8.5, which is then
extracted with dichloromethane. Concentrated hydrochloric acid is added to
the combined organic solutions and the whole evaporated down to low volume
in vacuo. The crude product concentrated in dichloromethane solution is used

directly in Stage 3.

Yield is 90% (w/w).
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<0.1% (W w) by H NVR The solvent content is confirned
by C headspace, and if <0.1% (ww), the water content

w0 200802380811 ned by KF. If the water content i s RFGP&B2004/003820

(ww), the product is re-hydrated until the water
content is between 8-15% (ww). Yield of renzapride
hydrochloride HOis 66.4% g}, 73.9%wWw. Schene

BAl ternative Synthetic Process Stage 1 Preparation of
ethyl 3-[I-(3-carbethoxy)-piperidinyl]propi onate Ethyl
Sthgedte is added slowy to ethyl nipecotate with

wat er cooling. The m xture is heated at about 55 for
several hours to conplete the reaction. Excess ethyl

crylate is distil]ed off .in vacuq | eaving the crude
i %F@P,On\ﬂii(?}]‘ raga @gal%&é.ﬁe]gppgaq- “He next stage.
Yield is 162.0 % (W w). Stage 2 Preparation of
() - 3-carbet hoxy-1 -azabi cycl o] 3. 3. 1] nonan- 4- one

hprel el @t%giaez Sestiusmdiiddde diftatgachobtsred sditlywitlo stirring and
tol uene under nitrogen and the stirred m xture heated
tresideh] dichloFbmeStamgaemontd st gantienwanhingneThe hatiseigllowed by
slowy, this reaction m xt%e is then, ref] ux

d for .
sopbingl Feligwingdbasification) Wi coscamsied §€§1%$1é(ﬂf<?>éde solution,

ded. i | . . .
Bt saerytnl Rrut i BIRRGHdY GhRiBrRARAL RS e oreanic
g{b‘é\ﬁ{loﬁsoe ofated iMDLED, ts gifeheedtudd sk Bigrbduct which is used

oronethane. Concentrated hydrochloricacid is
atieedlytia Stage 4.

Yield is 56.0 % (w/w).

Stage 4

Preparation of (x)-1-azabicyclo[3.3.1]nonan-4-one oxime hydrochloride

The crude Stage 3 product in ethanol is treated gradually with hydroxylamine
hydrochloride, with cooling and stirring. The mixture is stirred for several
hours at room temperature and crystalline material filtered off and washed with

ethanol. Drying gives the Stage 4 product as a light brown crystalline solid.
Yield is 75% (w/w).

Stage 5

Preparation of [(+)-endo]-1-azabicyclo-[3.3.1]nonan-4-amine carbon dioxide

complex
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t he conbi ned organic solutions and the whol e
evaporated down to | ow volune in vacuo. The crude

w@emdozasogoncentrated i n di chl or omet hane sol ut PORGB2004/003820

used directly in Stage 3. Yield is 90% (ww). Stage 3
Preparation of ()-1-azabicyclo[3.3.1] nonan-4-one The

crude Stage 2 product is ad@gd to dilute hydrochloric

acid with stirring and residual dichl oronethane

removed on gentle warm ng. The hours foll owed by

cBb¢ iStage Hobkiome rydpachléfdats shireid and overapad i egamyl alcohol
sodi um_ hydr oxi de sol ution, the m xture i.s extracte

SOSE ATTORRRS SAORNGH 06T SRRICAA 1R TBAIRtATR SCiG 3hfivhen all the

sol utions. ev rated i , j t .

SRR (SRRt B bR I8 opb el o Btyfik3E 5} 388 water
5 % THE Wimy1 41888014 It ERR ik iatell from th ous layer, dried
(?qcféflaza}g/iécyc:}{ o[ 3. 3. 1] nonan- 4- opr?gaoxi rrr%mhygr%%uﬁl oride
TheeramnbydrGisagelidmpudphate, filtered raddtedtsd withasadidl carbon dioxide
gradual 'y with hydroxyl am ne hydrochl oride, with, K

cpdiatng Alfter standingnfpr severakibavins.ethesS@ge ry pepdust is filtered off,

sever hours a 0 te rature .and crystalline
SHedhe - Fp b alcahP] SR HE R S0l - Dr vi ng
gives the Stage 4 product as a light brown crystalline
solid. Yieldis 75% (ww). Stage 5 Preparation of

[ f)cl@nseb 9 cagabi cycl o-[ 3. 3. 1] nonan- 4- ani ne car bon
di oxi de

Stage A

Preparation of 4-acetamido-5-chloro-2-methoxybenzoic acid

Methyl 4-acetamido-5-chloro-2-methoxybenzoate is stirred with aqueous
sodium hydroxide until complete solution is achieved. After filtration,
concentrated hydrochloric acid is added, whereupon, the product precipitates
out as a white solid which is filtered off, washed and dried. 4-Acetamido-5-
chloro-2-methoxybenzoic acid is crystallised from isopropanol, filtered off,

washed and dried.

Yield is 85% (w/w).

Stage B

Preparation of 4-amino-5-chloro-2-methoxybenzoic acid

Methyl 4-acetamido-5-chloro-2-methoxybenzoate is dissolved in ethanol and

aqueous potassium hydroxide added. The solution is refluxed for a short time,
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conpl exThe Stage 4 oxime hydrochloride is stirred and
warnmed i n n-anyl al cohol under nitrogen. Sodiumis

w@daem23sepi dly to maintain reflux and when al | P€TI6B2004/003820

sodi um has di ssolved, the mxture is cooled and a

m xture of ice and water added. The anyl al cohol
solution is separated from 38e aqueous | ayer, dried
over anhydrous sodi um sul phate, filtered and treated

Wi th solid carbon dioxide pellets. After standing for . .
swokrdaind consentrated Bydipshboris aeidoadded. fThe sesadfing precipitate is

she .th n-any] al cohol, and,ether and.dried in .
Vilited of.epastiod Wt raingnd ey B RFis, B pSfpfind as a white
4'oii§et am do- 5- chl or o- 2- met hoxybenzoi ¢ acid Met hyl
£#°3Cet ani do- 5- chl or o- 2- met hoxybenzoate is stirred with

aqueous sodi um hydroxi de until conplete solution is
achi eved. After filtration, concentrated hydrochloric

Riiagei6A addRpamitieneafdn)-endl-$raoetantidpidechlpr¢-2tmsthowy-N-(1-
as a white solid which is filtered off., washed and

caziabitycip[Ael lmendbyD-beamasrde hydiochintidsenzoi c acid is

crystallised fromisopropanol, filtered off, washed
and dried. Yield i 85% (ww). Stage Preparation of

i@g’é@?g%m g orQ- %aﬁ@%'?g&e%’ﬁe@ﬁgé&lsﬁﬁi dofVelBybtamido-5-chloro-2-

-5-chl oro- oxybenzoate 1s dissolved in
eBaioglybantbiaqaeidu pioduas fusiaged o iidedmtittadmetiime  followed
solution is refluxed for a short time,cooled and |
cinmuediately oy Himethytoonamidei dhedsuspensine isedislilechgr vacuo to
péi%gl é Exgitdechllgride as a pale yellow solid which is dissolved in toluene.

Alternatively, thionyl chloride is added to 4-acetamido-5-chloro-2-
methoxybenzoic acid and the mixture stirred at room temperature for several
minutes. The resulting solution is poured into petroleum spirit causing the acid
chloride to precipitate as a white solid which is filtered, washed with petroleum

spirit and dissolved in toluene.

In the meantime, a suspension of the Stage 5 product in toluene is heated to
reflux and the hot solution filtered and cooled to about 50°. It is then added
rapidly to a hot stirred solution of the acid chloride in toluene as prepared
above, whereupon, the product starts to crystallise. After stirring for some time
whilst cooling, the Stage 6A product is filtered off, washed with toluene and
ether and dried.

Yield is 99% (w/w).
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filtered off, washed with water and dried to give the
title conpound as a white solid. Stage 6A Preparation

W@®@%005/023808 PCT/GB2004/003820

[ () -endo] - 4- acet am do- 5- chl or o- 2- met hoxy- N- (| azabi cycl
o[ 3.3.1]non-4-yl)-benzam de hydrochl ori de Oxal yl
chloride is added to a suspsgsi on of

4- acet am do- 5-chl oro-2- net hoxybenzoi ¢ acid (product

of stage A) in dichloronethane followed i medi ately by
Stami 6B| f or mam de. The suspension is distilled in
vacuo to give the acid chloride as a pale yellow solid
which is dissolved in toluene. Alternatively, thionyl

Bl (BT Pl AR AR RIS RIAS oom
R 1 B o e ng e

acid chloride to precipitate as a white solid which is

filtered, washed w th Eet roleum spirit and dissol ved )
UpA tmhodhehlotor 2t methosahenaedc agids(prpduesi efnStege Hhds issgbved in

5 product in toluene is heated to f.l ux t he hot
wethyéﬁﬂrmanvéﬁeoa@ndtr&%gﬂé&ﬂ% * 50. N%‘ri sC‘FﬂE}%’ cthyl

SO BBl OASASH BRI 3 1Rt e o

@5&@%05% K%ade05 Ginik ah! fohone bepredt ad dbngitiedr insStage 6A.
time I'lst coodling, the Stage 6A product is filtered .
offier y@abeaimaidthobnl temnperatue etheesolution ds ifdteredigaviagi & white
99% (W w). Stage 6 Pr eFar ation_of

solidewlich4s avashed svighilpeneane drigd yio Nacia, Al rdsymaterial is
crystallised twice with aqueous propan-1-ol and dried in vacuo, 10 give the
Stage 6B product as a white solid. It can be hydrated if desired by keeping it in

an atmosphere saturated with water vapour for several days.

Dichloromethane may be used as the solvent throughout instead of

dimethylformamide and toluene.
Stage 7

Preparation of [(+)-endo]-4-amino-5-chloro-2-methoxy-N-(1-azabicyclo

[3.3.1]non-4-yl)-benzamide.

The Stage 6A product is stirred in ethanol and an aqueous solution of
potassium hydroxide added. The mixture is refluxed, then cooled to room
temperature and the ethanol removed in vacuo to leave a slurry. Water is
added and the mixture stirred for some time, then the white Stage 7 product is

filtered off, washed with water and dried in vacuo.
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3 . . ]non-4-yl)-benzam de hydrochl oride
4- Am no- 5- chl or o- 2- met hoxybenzoi ¢ acid (product of
wEL@go2BYs i s di ssol ved i n di net hyl f or mam de anBICT/GB2004/003820

triethylam ne added. After cooling, ethyl
chloroformate is added to the stirred solution
foll owed by toluene and thegga solution of the Stage 5
am ne in toluene prepared as described in Stage 6A
After sone tine at roomtenperature, the solution is
fYieldiseBb%i(wi/m). a white solid which is washed with
toluene and dried in vacuo. This crude material is
crystallised twice with aqueous propan-1-ol and dried
ggpva uo, to give the Stage 6B product as a white

B8Y It can be hydrated if desired by keeping it in
an at nosphere saturated with water vapour for severa
days. Di chl oronet hane may be used as the sol vent
tPepaakiontofi[(S)-eRib]Mfantihoe3-bilot e 2rmeititex yalNd(1t- ol uene.
Stage 7 Preparation of i
[azpbiydh[3 8- Emonet-§hddnaamide hpdioshloride | - azabi cycl o [
. | ]non-4-yl)-benzam de. The Stage 6A product is
stirred in ethanol and an aqueous sol ution of

PERE SETL L S A T Uty thonen e
[ﬁlgﬁe&eu%ﬁﬁw Soltifioh &Sy @osén chloridéalie BihiaBo RSl pebodpitate the

m xture stirred for some"tinme, then the white _
?r@dﬁct? Aftedoeslingtof fobtretepabarhfure wethsetitrinigt thevzinge 8gwdduct is
ried in vacuo.Yield is 86% (w w. Stage 8 )
filtered off, washed with ethanol and dried in vacuo. It can be hydrated if
desired by keeping it in an atmosphere saturated with water vapour for several

days.

Yield is 78% (w/w).



Preparation of
[ ()-endo] 4- am no- 5-chl or o- 2- net hoxy- N- (| azabi cycl of
W@2®50238081- 4- y| ) - benzam de hydrochl ori de. The BUHGB2004/003820
free base is dissolved in ethanol at reflux, filtered
t hrough celite and treated with a solution of hydrogen
chloride in ethanol to precigitate the product. After
cooling to roomtenperature with stirring, the Stage 8
product is filtered off, washed with ethanol and dried
| @AM, 1t can be hydrated if desired by keeping it
in an atnosphere saturated with water vapour for
several days. Yield is 78% (ww).CLAIM5S . A process

cBiror i 8 G E B U R PR e L) om aci o

(11) d COHI COCl AcNH Owe OMe (11) (13) by

reacting acid (11) with owal yl| chloride or thionyl

chloride in dichlogonet hatle, ene,

di met hyl f or mam de r ﬁetrahydr ofuran (THF) 2)

reacting the acid c eg13) in toluene with am ne
8)

comprising

1) preparing acid chloride (13) from acid (11)

Ci CO,H mt:[:::I:com
————
AcNngiOMe AcNH OMe

(11 (13)

by reacting acid (11) with oxalyl chloride or thionyl chloride in
dichloromethane, toluene, dimethylformamide (DMF) or tetrahydrofuran
(THF)

2) reacting the acid chloride (13) in toluene with amine (14)
cl cocl o Q\l
0 L e
H
AcNH OMe H,N AcNH OMe
(8)

(13) (14)

and isolating the product (8) therefrom.
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| Ove (13) (14) (8) and isolating the product (8)
therefrom 2. A process as clained in claim1 wherein

wao b@speaspar ati on of the acid chloride (13) is PaEr/GBaw@4/003820

out by reacting acid (11) with DVF and thionyl
chloride in the presence of THF, wherein the DVF is
added to the acid prior to #8e thionyl chloride and
carrying out a sol vent exchange with toluene prior to

the reaction oft hl or W t h_am
R-pr oceJ¥OFES el @ t FlgHm septheugrqaa&]ﬂg& of the acid

FBLAe TN it %t‘t?’ﬁ%%éft%g ‘ld TP b BME nd thiony]
%ﬁt&y hdS 1 BeQiresdiRE df ”FI‘][F NwhEREH HRIDIMIE i Bdddd to @eiadid prior to
oride with amne (14) in toluene. 4. A process for

tthe thioaghchloride afd canyiaproue foloenicenvhengel wig) talsene prior to

defined in claiml corrprl sing preparing conmpound (9)
fthe ieassiopci e peid ftrgarwpftéﬂ uxi ng conpound 8

with a conpound Na(P vvherel n Ris hydrogen, nethyl, or
et hyl and net hanol or ethanol. 5. A process for the

Pf oduch i Bk t5ERRHRbENGIIH I REDAR dIfoRPARE!1Y dHll amine (14)
a COH Q Q
A O
H,N OMe H,N i oM
(16) (14) O
comprising reacting the acid (16) with DMF, tricthylamine and ethyl

chloroformate, then reacting the in situ acid chloride with amine (14) in

toluene.

4. A process for the preparation of renzapride from compound (8) as

defined in claim 1 comprising

preparing compound (9) from compound (8)

P e

®) &)
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i ncubating conmpound (9) as produced by the process of
claim4. HC Owe (9) with ethanol and hydrochloric

w@eood/o2asoet hanol and al l owi ng the product to PCT/GB2004/003820

precipitate 6. A process as clainmed in claim4 wherein

the preparation of conpound 9 is carried out by

refl uxi ng conpound 8 in nethgnolic sodi um net hoxi de.

7. A process for the preparation of conpound (14) from
conmpound (7) CO, HNHN (7) (14) conprising

dey: safnstngt compotind e vath necahpowrh Na(dR (Whetein Refis thydrogen,
in toluene foll owed by azeogtropic drying of the

p‘insgh)’ F eé%ﬁlp%ﬂfﬁ@le heaipl OBﬁ&Anﬁfocess for the

preparati on of compound (7) from conpound (6)N HCI N
COHH(6) (7) conprising reacting conmpound (6) with

s®di umpf pidce ' hit i R i isi
char acrer seg 1o e PREIcAO b [esRAPHAS HhtBrids comprising
winchbaton compsumd(9)i ascprodticédbypthegnotessDdf cdaimpdpound

of formula (7)

i Q” I EN“C'
Cl Cl
N
H,N OMe H,N OMe
©

with ethanol and hydrochloric acid in ethanol and allowing the product to

precipitate

6. A process as claimed in claim 4 wherein the preparation of compound 9

is carried out by refluxing compound 8 in methanolic sodium methoxide.

7. A process for the preparation of compound (14) from compound (7)
N co, N
H,N
2 H,N
(7) (14)

comprising decomplexation of the amine of compound (7) by reflux in toluene

followed by azeotropic drying of the produced compound (14).

8. A process for the preparation of compound (7) from compound (6)
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N CO HN(7) 10. A process for the formation of
conpound (6) from conpound (5) N HCI HON (5) (6)

w@eoopoesisig formati on of oxinme (6) from conpourdI/GB2008p03820

the reverse addition of conpound (5) in butanol to a
slurry of hydroxyl am ne hydrochl oride.11. A process

for the preparation of conpgynd (5) from ethyl

ni pecotate conprising 1) production of conmpound (3)

fromethyl nipecotate .CO Et ethyl nipecotate (3) by
reaction of ethyl nipecotate wth ethyl acrylate 2)

production of conpound (4) from conpound (3) CO Et N

HJ ' .COEt COEt (3) (4) by reflux of conpound (3)
wi th base
N HCl N CO,
HON H,N
(6) (7

comprising reacting compound (6) with sodium followed by reaction with

carbon dioxide characterised in that the reaction of compound (6) with sodium

is carried out in butanol.

9. A compound of formula (7)

N CO,
H,N

7

10. A process for the formation of compound (6) from compound (5)

N N HCI
o HON

) (6)

comprising formation of oxime (6) from compound (5) by the reverse addition

of compound (5) in butanol to a slurry of hydroxylamine hydrochloride.



and 3) formation of conmpound (5) from conpound (4)
(4) (5) by reaction of conpound (4) with aqueous HC
w0 odos028808 by sodi um hydroxi de. 12. A process asPCl/aBpad/003820
in claim1l wherein the reaction of ethyl nipecotate
and ethyl acrylate is carried out in toluene and
conpound (3) is reacted wi thst BuOK. 13. A process for
the preparation of acid ( from conpound (10) O Me .CO
H AcNH AcNH Owve (10) (11) by the addition of aqueous
sadi um hyrdeasxsifde the mepratioy aff camppandh@S) fmiathyl nipecotate
water, followed by precipitation of acid (11) by the
&9HArIsyre of hydrochloric acid. 14. A process for the
preparation of acid (16) from conpound (10) by
reacti on with aqueous potassi um hydroxi de and et hanol
fql . Wi tc acid. 15. A
plﬁ oé@sefs%lgyg%{ O% Egr@%gggr(gﬁrgﬁl %%ﬁ?gl?nﬁr%g&zatlﬁ) from et hyl
5 ni pecotate conprisingogl formatianEiof conpound (5) as
claimed in claifnof 12 _and |b) conversion of conpound

(5 to amne (1 N s clainedytn clainms 7, 8 and/or 10.
16. A process fordthe prepar ti%&f compound ( 8)
conprising a) form ng am ne ( ds clainmed in claim

15 and b) react i&ﬁyﬁﬁb@c&ﬁie”ed)“) with acid
10 by reaction of ethyl nipecotate with ethyl acrylate

2) production of compound (4) from compound (3)

CO,Et
— N HCI
N
1 I\/COQE’( O GOt
(3) “4)

by reflux of compound (3) with base

20
and 3) formation of compound (5) from compound (4)
N HCI ——— N
0"  CO,Et 0
25 @) 5)

by reaction of compound (4) with aqueous HCI followed by sodium hydroxide.
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(11) as clainmed in clains 1 or 2. 17. A process for
the preparation of conpound (8) as clained in claim16

wob@seeasosaci d (11) is prepared as clainmed in cP@Ei/GB2004/003820

13.18. A process for the preparation of the

hydrochl ori de salt of conmpound (9) conprising

converting conpound (8) as p4éepared by the process of
claim16 or 17 into conmpound (9) as clained in clains

4 or 6. 19. A process for the preparation of conpound

(93. cofpmiresssy a3 ¢laimechgnaaiaia (14wheseip dheregattion of ethyl
claim15 an eacting amne. (14). with acid, (16) as .
chiefah RS cHhyl 88508 % i itk olunioand woatnatig (3 is
1 re A (16) is produced by the process as

c §¥E§H@#ﬂt§ﬁgﬁ%1l4. 21. A conpound of formula (8) as
produced by the process of any one of clains 1, 2, 16

or 17. 22. A conpound of fornula &a? as produced by

t h3. pr dcprosesstfonilye prepauitionl ofiackd 61 1)4roms, congpounsl [@0)

20. 23. A conpound of fornula (14) as produced by the
process of claim?7 or 15. 24. A conpound of formula

(5) as praduced bymgpg processyof any ogg,of clainms or

12. 25. A'Copf “'d gt formul a pf oduced by the
process of c 13. 726. A conpou formula (16) as

pr oducedcnn Y& progess of claiHn 1327 oMe

phar maceuti cal conposition conprising a conpound of
formula (9) and/or the hydrochloride salt thereof as
produced by(X®e process of clai b6l)3, 4,

by the addition of aqueous sodium hydroxide to a slurry of compound (10) in
water, followed by precipitation of acid (11) by the addition of hydrochloric

acid.

14. A process for the preparation of acid (16) from compound (10) by
reaction with aqueous potassium hydroxide and ethanol followed by the

addition of hydrochloric acid.

15. A process for the preparation of amine (14) from ethyl nipecotate
comprising a) formation of compound (5) as clatmed in claim 11 or 12 and b)

conversion of compound (5) to amine (14) as claimed in claims 7, 8 and/or 10.

16. A process for the preparation of compound (8) comprising a) forming
amine (14) as claimed in claim 15 and b) reacting said amine (14) with acid

(11) as claimed in claims 1 or 2.

17. A process for the preparation of compound (8) as claimed in claim 16

wherein acid (11) is prepared as claimed in claim 13.
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6, 18, 19 or 20 and a pharmaceutical ® acceptabl e
exci pient. 28. A nethod of treating a disorder

WO 2008023808 t 0 | npai red gastro-intestinal notiliPgI/GB2004/003820

conprising admnistering to a subject in need thereof
a conmpound of formula (9) as produced by the process
of clains 3, 4, 6, 18, 9 or £0. 29. A nethod as
claimed in claim28 wherein the disorder is one or
nore of irritable bowel syndrome, retarded or del ayed
gastric enptying, dyspepsia, oesophageal reflux,

TRt i paicois b dbeereruREpatey YR ORGeRgRaRl: of compound (9)
aP&BBhE‘ﬁ' &Jn%fth{kgc&hp&?rgd) @)%lprgﬁéféd by the process of claim 16 or

17 into compound (9) as claimed in claims 4 or 6.
19. A process for the preparation of compound (9) comprising a) forming
amine (14) as claimed in claim 15 and b) reacting amine (14) with acid (16) as

claimed in claim 3.

20. A process as claimed in claim 15 wherein acid (16) is produced by the

process as claimed in claim 14.

21. A compound of formula (8) as produced by the process of any one of
claims 1,2, 16 or 17.

22. A compound of formula (9) as produced by the process of any one of
claims 3, 4, 6, 18, 19 or 20.

23. A compound of formula (14) as produced by the process of claim 7 or
15.

24. A compound of formula (5) as produced by the process of any one of

claims 11 or 12.
25. A compound of formula (11) as produced by the process of claim 13.

26. A compound of formula (16) as produced by the process of claim 14.
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27. A pharmaceutical composition comprising a compound of formula (9)
and/or the hydrochloride salt thereof as produced by the process of claims 3, 4,

6, 18, 19 or 20 and a pharmaceutically acceptable excipient.

28. A method of treating a disorder relating to impaired gastro-intestinal
motility comprising administering to a subject in need thereof a compound of

formula (9) as produced by the process of claims 3, 4, 6, 18, 19 or 20.

29. A method as claimed in claim 28 wherein the disorder is 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 or abdominal pain.



