WO 03/ 082293 PCT/ EP03/ 03345 1 BENZENESULPHONATE SALT OF A MORPHCLI NE UREA
DERI VATI VE FOR USE AS A CCR-3 ANTAGONI ST I N THE TREATMENT OF | NFLAMVATORY
CONDI Tl ONBONawed29onpound This invention relates to a nov@CTEHPENIISAS
conmpound, processes for its preparat1| on, pharmaceutical formulations
containing it, and its use in therapy. 5 Co-pending International Patent
Appl i cation nunber PCT/ (B01/ 04530 (d axo Goup Limted) relates to certain
mor phol i ne BFEEVEBI VAT TFe S2WhCE P MOBBIROLIFFléJ E&FV%WV@hE%Pé%Pé PHFCCR-32
eosi nophi | s. 2BCHES oW St BrEASTRY] QFbjégﬁ'A‘FWﬁH t9APIE ESeci fi ¢ conpound
falling wwthin forrmula (1) of PCIT/GB01/ 04530 has particul arly advant ageous
physi cocheni cal 10 properties, NevebCenppdhde for the preparation of |arge
scale quantities and for use in the preparation of pharnmaceuti cal
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Specifically, the crystalline nature of the compound is ideal for isolation
and purification and is sufficiently stable for use in conventional pharmaceutical
15 formulations. These advantages confer significant benefits of formulation and
handling.
Thus, according to one aspect of the invention, there is provided a
compound of formula (l):
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wherein A” represents the benzenesulphonate (besylate) anion;.
R represents H or C,alkyl; and
n is a number from 0.8 to 2.2.
25 Preferably R represents H.
Preferably n represents a number between 1.1 and 2.1, more preferably
about 2.
In a preferred aspect the present invention therefore provides 4-({[({[(2S)-
4-(3,4-dichlorobenzyl)morpholin-2-yljmethyf}amino)carbonyllamino}
30 methyl)benzamide benzenesulfonate dihydrate.



4- (3, 4-di chl orobenzyl ) nor phol i n-2-yl ] net hyl } am no) car bonyl ] am no} 30

net hyl ) benzam de benzenesul fonate di hydrate. WO 03/ 082293 PCT/ EP03/ 03345 2
The conpowod3481203 ({[ (2S) - 4- (3, 4-di chl or obenzyl ) nor phol i nP2TyEPpsrEIshy| }

am no) car bonyl ] am no} net hyl ) benzam de is di sclosed in co-pendi ng patent
application PCT/GBO /04530, however the besylate salt has not previously
been disclosed. W have found that the conmpound 4-({[({[(29S)-4-(3,4 5

di chl or obenzyl ) nor phol i n-2-yl ] net hyl } &ni no) car bonyl ] ami no} net hyl ) benzani de
does not readily formsalts suitable for pharnmaceutical use. In a further
aspect of the i TikentmpoyndthEHE(2B-4pBaviidddobemymesthofin2-ylhethylr epar at i on
of a conpogRghoMarbshy %@Vniﬁofnhéth I)Méh@é]n'ﬂé%@ﬁ@oé‘é@lﬂﬁbb @ﬁdlh§©afeﬂ{iCtl on of a

conpound O [HIIQ%&BH@C 6@0’11014%38 \A’évg m?'bégllztzﬁ?g (ﬁrgwo@l)o\a?éﬂth a
Sul ill 2 32 an

source of
Sui t abl e s@igrlezed. dl,Vethﬁg,e B’é’é‘alﬂéﬁ E‘a?F?'Bﬁ"PLQFjé1 phonic acid and 15
besyl at eSsdithlsrobautyhawrrhmtioz-iimeatadydraine)carkopylisiwinelowtyhibeszanide t he

besyl ate @addsibt radip forersss spiton for pharthacditipabadd.y, the compound of
formula (I'A) '}%fﬁﬂ&ﬁ@ eb(bf%hélr‘xh%&l%h%h%ﬂm@ rcﬁ)ud‘e%rép mcéé&ﬁoﬁﬁ’\'ey et hanol or

i so-propyl _alc uta

t enper at ur &PAEH ROfaf p%;gmd ofigr@ule}agf)sm% (i PSer 8? C?WB”% tESu‘?a& O%f besyl at e
ani on, pr e®fed eBNRoune ef EgiguAfiAdoni c acid, in water is added. A suitable

ant i sonoent suitably isopropyl acetate, is optionally added to the
solution and the mxture is cooled 0o 0 - 25C. A suitabl e non-pol ar sol vent
such as an aliphatic hydrocarhbg t:,ycloohexane may optionally be added.

The mxture may optionall @ sef de ciystals of the conmpound of
formula (1). 25 The mHdture.i.8 maint ai ned a reduced tenperature for a
suitable period of tinme [ito allow crystalli satl on of the product, and
isolated by filtration. Suitable seed crys of' t he conpound of fornul a
(1) may be prepared by spontaneous crystal I' ion of a m xture of

conpound of formula (1A) and benzenesul phonic Cl(IA)
with a source of the besylate anion and a suitable C,.salkanol and water.

Suitable sources of the besylate anion are benzenesulphonic acid and

15 besylate salts such as ammonium besylate. A preferred source of the besylate
anion is benzenesulphonic acid. .

Typically, the compound of formula (lA) is suspended in a suitable C;4
alkanol, suitably ethanol or iso-propyl alcohol, and water at elevated
temperature, suitably a temperature in the range 35 - 45°C. A solution of the

20 source of besylate anion, preferably benzene sulfonic acid, in water is added. A
suitable anti solvent, suitably isopropyl acetate, is optionally added to the
solution and the mixture is cooled to 0 - 25°C. A suitable non-polar solvent such
as an aliphatic hydrocarbon, e.g cyclohexane may optionally be added. The
mixture may optionally be seeded with crystals of the compound of formula (I).

25 The mixture is maintained at a reduced temperature for a suitable period of time
to allow crystallisation of the product, and isolated by filtration. Suitable seed
crystals of the compound of formula () may be prepared by spontaneous
crystallisation of a mixture of compound of formula (IA) and benzenesulphonic
acid from aqueous Ci.salkanol mixtures at reduced temperature, suitably 0 -

30 25°C.

The compound of formula (I1A) may be prepared by reacting the
compound of formula (Il), or a salt thereof



acid from aqueous Cl.6al kanol m xtures at reduced tenperature, suitably O
30 25C. The conpound of fornmula (1A) nay be prepared by reacting the
conpound wboBos2zed a (I1), or a salt thereof WO 03/082293 PCT/HEPOGI3@8345 3
H2 N/'?-, oNC C (Il) wth a conmpound of formula (I111), or a salt
thereof NH2 H2N 5 0 1)C'" (Il1l) in the presence of a suitable am ne
coupling agent, such as N, N - carbonyldiimdazole. Typically, a conpound of
formula (11) in a suitable first sol vent is reacted 10 with

N, N - carbonyl di i m dazole in the sanme, sol vent at reduced tenperature,

suitably a tenperature in the-fd 40 - 20 C over a suitable period of
time, for exanmple 5 - 60 mhutes. Suilabl e solvents include
t et rahydrof uran, dichl oronet hane, al kanol , i sopropyl acetate,

N- et hyl pyrrolidi none and N, N di rrethyI formam de. The mixture is warned to

0C agd held at this tenperature

a suitable tenperature, suitably 1515 -
10 - 60 mnutes. A suitable

for a suitable period of tinme, for exay
sol vent, suitably iso-propyl alcohol, dded at a suitable tenperature,
suitably 20-30C, and held at this tenpé cf or a suitable period of
tinme, for exanple 15-60 mins. The conpound of fBlnula (111) is then added,
the m xture heated to a suitable elevated tenperature, for 20 exanple a

t enper at ur with & cohousdafodfiula (IB5Gr aaad tisdrésir ed for a suitable period of
time, for exanple 60 - 360 m nutes. The reaction is then cooled to a
suitable tenperature, and a suitable second solvent, for exanple isopropyl
acetate, added, followed by a aqugous iHon of a suitable acidic salt,
such as potassi um di hydrogen phog e, or suitable acid such as acetic
acid. The 25 | ower aqueous I'g sgpved and the upper organic | ayer washed
with further acid or acidic salit solution, foll owed by water. The organic
phase isgdistilled at atnosphepic pressure t?uﬁennve the first solvent and
| eave a slurry or solution of

in the presence of a suitable amine coupling agent, such as N,N'’-
carbonyldiimidazole.
Typically, a compound of formula (ll) in a suitable first solvent is reacted

10 with N,N’-carbonyldiimidazole in the same solvent at reduced temperature,
suitably a temperature in the range —10 - 20 °C over a suitable period of time, for
example 5 - 60 minutes. Suitable solvents include tetrahydrofuran,
dichloromethane, Cs4 alkanol, isopropyl acetate, N-methylpyrrolidinone and N,N-
dimethylformamide. The mixture is warmed to a suitable temperature, suitably

15 5-30°C and held at this temperature for a suitable period of time, for example
10 - 60 minutes. A suitable solvent, suitably iso-propyl alcohol, is added at a
suitable temperature, suitably 20-30°C, and held at this temperature for a
suitable period of time, for example 15-60 mins. The compound of formula {11)}
is then added, the mixture heated to a suitable elevated temperature, for

20 example a temperature in the range 40 - 65°C, and stirred for a suitable period
of time, for example 60 - 360 minutes. The reaction is then cooled to a suitable
temperature, and a suitable second solvent, for example isopropyl acetate,
added, followed by a aqueous solution of a suitable acidic salt, such as
potassium dihydrogen phosphate, or suitable acid such as acetic acid. The

25 lower aqueous layer removed and the upper organic layer washed with further
acid or acidic salt solution, followed by water. The organic phase is distilled at
atmospheric pressure to remove the first solvent and leave a slurry or solution of
the compound of formula (1A) in the second solvent. This may then be used
directly to prepare the compound of formula (1), or filtered to give the compound

30 of formula (1A).



t he conpound of forrmula (1A) in the second solvent. This may then be used
directly to prepare the conpound of fornmula (1), or filtered to give the
conmpound wB®3m822bdrmul a (1 A). WO 03/ 082293 PCT/ EP03/ 03345 PC4/EPh&o3sahipound
of formula (1) may al so be prepared in situ by the reaction of a conpound
of formula (I1) or a salt thereof with a conpound of fornmula (1l11) or a
salt thereof, followed by addition of benzene sul phonic acid, suitably an
aqueous sol ution of benzene suiphonic dcid. i.e. without isolation of the 5
conmpound of forrmula (IA). Accordingly, there is provided a process for the
preparation of Ehe conpmudef drmiube fhuhay élsd belpreparesl ibcsés by dlemackes t he
reaction ofs aac&l%muwdﬁnulaf(m Br'h galt {hle}edPWltﬁ asc@htpohh@bﬁ@)?mwat(m? 8r conpound

aui phont ¢ st f&'%dtbdté“ﬁ oy pEfbed ipnbitc pE8, SAELNA L Commound of
fornul a (|§quew§>ﬁ@aﬁlqryo n&ﬁaq£H F‘ru‘f"'fi;hoéJ lSP'aF'?Pg Gitable first

sol vent bscomgaeng @f fonmula (M\)N -carbonyl dii m dazole in the sane sol vent at
reduced te”peraAéd’oﬁ:lmglﬁuhér@bé progided ER6cdss fér thé pidparation@ea- 10 - 20 C over a
sui tabl e E %drﬁﬁ'éra( g:&h x%HQésec ns@@tﬂ%@é‘étﬁﬁ of§LHo Blisa 50! vents
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acet at e, mxture is
war med to fé)"@!ﬁ e addifipe phlpenzene SB'QFQ'&%EWBDF-%MQ@WSCH@QH' at this
t enper ati Qr @efeof, ta privideatengrended fommuta (e, for exanple 10 - 60 minutes. A

fg'ﬁ;g?;teufg venty, lc%W taf'ﬂ‘&irﬁ(pdu%@ oPFd?HMla (ﬁ} ﬁ%ﬁltfgkﬁgst%g&gﬁh |§tée521‘:(t)e%:jl)£ ag' e

sui tabl e ‘@f W@E\l 8?%(0%@""“98‘?0 %Q’aWﬁlsgmefgﬁlgﬁm ﬁeduﬁ?g}? [Hﬁ%l of formula
(111) is tﬂétﬁblaedémpe&aﬁéem Bb?d?'ég%elﬁ'e%i) ‘i(bo‘é?rﬁﬁ”ﬂta‘lﬂﬁé’eép‘é?bfﬂ% ferenper at ur e,
for exanpdeanmpld @HﬁQMuIee BuitabieesoleanieindlQde tedBBydrafudarst i rred for a

sui t abl e5 p@eniGEmetiank! OF; alkdsHol, 93 PRbH Btate %&efﬁylyﬁr@ﬁ?dm(ﬂéearfdeam ion is
then cool 64N SrBushblailie. TRIRBHEE Garfdf o Mgb@é Lpsgagad sol vent, for

exanpl e iso rop ueous solutlon of

a suit abl eSU 'Ml %%Iqandsri?é%ata@'s tﬁB‘Pﬁ rﬁlfﬁr(ﬂ $Higbls Ho‘ﬂ)ﬁ E’Bﬁaf?'é or
sui t abl e aefachplsuth- 6 misies. A aditable soi\eentﬁuitahly (sa-firgpyt Blephdliied i f necessary,
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r epeat ed. exampleua HIP AU 2 EGR HONiEE° @A StiFreddere suitebleesigd at a
sui t abl e of time, for example 60 - 360 minutes. The reaction is then cooled to a suitable

temperature, and a suitable second solvent, for example iso-propyl acetate, is
25 added, followed by a aqueous solution of a suitable acidic salt, such as
potassium dihydrogen phosphate, or suitable acid such as acetic acid. The
solution is clarified if necessary, the lower aqueous layer removed and the upper
organic layer washed with further acid or acidic salt solution, followed by water.
The organic phase is distilled at atmospheric pressure to low volume, a suitable
30 solvent, suitably iso-propy! alcohol, is added and the concentration step is
repeated. A solution of benzenesulfonic acid in water is added at a suitable
temperature, suitably 15-45°C, followed by addition of a suitable anti-solvent,
suitably iso-propyl acetate. The mixture may be optionally seeded with crystals
of the compound of formula (I). Further anti-solvent may be added, the mixture
35 is cooled to 0 — 10°C, and maintained at a reduced temperature for a suitable
period. The mixture is then filtered to give the compound of formula (I).
A compound of formula (i) may be prepared by either by Reaction (a),
Reaction (b), or Reaction (c).
Reaction (a). Reaction of the compound of formula (V) with a compound of
40 formula (V)



tenperature, suitably 15-45C, followed by addition of a suitable
anti-solvent, suitably iso-propyl acetate. The m xture nmay be optionally
seeded wiwb osgzbal s of the compound of forrmula (I). FurPh@rEPasoid4sol vent
may be added, the m xture 35 is cooled to 0 - 10C, and nmintained at a
reduced tenperature for a suitable period. The mxture is then filtered to
gi ve the conpound of fornmula (1). A conpound of formula (11) nay be
prepared by either by Reaction (a), Rdaction (b), or Reaction (c).
Reaction (a). Reaction of the conpound of forrmula (IV) with a conpound of
40 formula (V) WO 03/082293 PCT/EP03/03345 5 HO-~ O NI HO C (l1V) A
(V) wherei moA\i/s/\q @ no group, suitably phthalimdo, to give a
conmpound 5 of " for A O(IITAR) Cl Cwherei;m Ais as previously

defined, followed by def tion of the am nq gro to give a conpound of
formula (IR} HZN 10 C R~ di Ijowed by reso |on§flthe resul ting
enantioners of the conpound of formula (I IR); or; 1 )Reaction (b).

Reaction of a conpound of fornmula (1V) as hereinbefore defined wth a
conpound oWwhéreimAyisaa patgcted dnviap group, ekitably phibalimidaido bive &l ¢oveifound def i ned
for fornsl ef foMla(WAR) ve a conpound of formula (I [A) WO 03/082293

PCT/ EP03/ 03345 6 A O (IIA)
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wherein A is as previously defined, followed by deprotection of the amino group

to give a compound of formula (lIR)

H,N j

(IIAR)

10 ClaR)

followed by resolution of the resulting enantiomers of the compound of formula
(IIR);
or;

15 Reaction (b). Reaction of a compound of formula (IV) as hereinbefore defined
with a compound of formula (VA)

A\/;A

(VA)

20 wherein A is as hereinbefore defined for formula (V), to give a compound of
formula (11A)



N Cl OCwherein Ais as previously defined, followed by deprotection of the
am no group to give the conmpound of fornmula (Il). Reaction (c). Hydrolysis
of the cowpmassk2es formula (VI); CFSC(ONH ONOC 5 C @EUDEPh®IIBawed by
resolution of the resulting enantionmers of a compound of fornmula (IIR).
For both reactions (a) and (b), the reaction between the conpound of 10
formula (1V) and a conpound of formulae (V) or (VA) is typically carried
out under the Mtsonobu conditions as6follows: Typically, a mixture of the
conmpound of formula (1V) and the compound of formula (V) or formula (VA
in a suitable solvent, such as tetxahydrofuran or toluene, is stirred,
suitably for 2 - 36 hours & a s (P | e tenperature, suitably the 15 refl ux
tenperature of the nmixture, under an{inert atf¥8phere, suitably an

at nosphere of nitrogen. Further | »¥ent, suitably toluene or
tetrahydrofuran, is then added angd the m xture cooled, suitably to O -
40C. A phosphine, suitably triphekyl phospbi ne, is added and the m xture

is stirred. An azodi carboxyl at e, su di i sopropyl azodi car boxyl ate, is
t hen added over a period of time, sujtablly 20 5-120 m n, while maintaining
the tenperature at <40C. The m xture ¥ al

40C. If necessa

owed to warm suitably to 20 -

r furt her o) i an zodi carb | ate reagents can be
added. Aft‘@'?erﬁ'nf‘&/uista}‘f‘eqreﬂ‘éﬁlgg‘?ﬂsngﬁefgﬁ%@t il ﬁtf%nr@'i}{%a@@ﬁ@é% ated to
near dryneogiveshe gpmapinrd ef feshda (IDsui t abl y propan-2-ol or nethanol, is
added and Réwmctioniic)e iHydadlysimofdthe pornppedtof dormbita 8/1ay be 25 repeated as
necessary. Further al cohol is then added and the m xture nay be heated to
a tenperature suitably 55 - 75C. _Afterp.a suitable period, suitably 20 WO
03/ 082293 PCT/ EPO3/ 0334%F,G(Q)BHMI es, Yhe resultant slurry is cool ed,
suitably to 15 - 25C, and then all owed o stand, suitably for 1.5 - 3
hours, after which time the product ™g-solated by filtration. The filter
bed is washed with nore al cohol and tHen dried in vacuo at 35 - 45C to
yield the conpound of fornmula (IIAR) CI1A) respectively. 5 The
removal of the protecting group is typich arried out by heating a

5 Clvi

followed by resolution of the resulting enantiomers of a compound of formula
(IIR).
For both reactions (a) and (b), the reaction between the compound of
10 formula (IV) and a compound of formulae (V) or (VA) is typically carried out
under the Mitsonobu conditions as follows:

Typically, a mixture of the compound of formula (V) and the compound
of formula (V) or formula (VA) in a suitable solvent, such as tetrahydrofuran or
toluene, is stirred, suitably for 2 - 36 hours at a suitable temperature, suitably the

15 reflux temperature of the mixture, under an inert atmosphere, suitably an
atmosphere of nitrogen. Further solvent, suitably toluene or tetrahydrofuran, is
then added and the mixture cooled, suitably to 0 - 40°C. A phosphine, suitably
triphenyl phosphine, is added and the mixture is stirred. An azodicarboxylate,
suitably diisopropylazodicarboxylate, is then added over a period of time, suitably

20 5-120 min, while maintaining the temperature at <40°C. The mixture is allowed
to warm, suitably to 20 - 40°C. If necessary, further phosphine and
azodicarboxylate reagents can be added. After a further period, the reaction
mixture is concentrated to near dryness. A suitable alcohol, suitably propan-2-ol
or methanol, is added and the concentration step repeated. This may be

25 repeated as necessary. Further alcohol is then added and the mixture may be
heated to a temperature suitably 55 - 75°C. After a suitable period, suitably 20 -



solution of the conpound of formula (I1AR) or formula (I [A) in an
appropriate polar solvent, suitably water, in the presence of a m neral

aci d, suiwabBbgs22ebncentrated sul furic acid. The m xture | PCHERIFWB333

el evated tenperatures, suitably the reflux tenperature of the m xture, for
a suitable period of tine, 10 suitably 8 - 24 hours. The m xture is then
cooled, treated with a suitable apolar solvent, suitably dichloronethane,
and treated with a base, suitably 0.88G aqueous ammoni a, nmmintaining the
tenperature bel ow 25C. The aqueous phase is extracted with further apolar
sol vent, %dnhb@sCtﬂé’lﬂéswdanlismoplbdsﬂxitabls toéS h2g°Gaiant theat aliowedhe conpound

of for ”“:c 306 aHB)SLﬁ’t'ébIg/lférM bS 3 5Uratedr Wich SnR\A® ro@hbtqa |sToQatéHW1€SS fThe |
rocess | on o) r or mul a
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her ei nbef agp iR b HEGofPbuf®bMeknsla (VARPSGoiMA (I1A)sn bs abproprate Typi cal Iy, ' a

m xture Of ar}esﬁﬁlgﬁp&ﬂ@gg%atéper@ﬁle%rés&c B]da ﬁurﬁa‘? H)”gw bly 25 formula (V) or

f | C3-4 | k |,
tglrlrjnéng (Npﬁﬁ?mﬁﬁlt%&ﬁql fyrie B‘F'ﬁo% egﬂ’&wﬁ' @FL%FY%?%E t%l'éss sti rreg ane

suitably fsoitatdly the38flinotemperaturg of the mbtuses fenp svitable @enogmfﬂ'm y the refl ux

t enper aj rs@.tém Bhe4moyisurheunitare thémesdled treatahvathen suitablesdplolar an

at mospher gk, gu.@y&aﬂoﬂém&ﬁm SQROMEE vith altRsEURablYD de added as
necessary and l% L ﬁ?e{d 8’% Lab oﬂpﬁﬁ SARel %H&e suitably the
reflux terfSEPSYTAEMGRIa; HaINtgning e te prebelon 22 b AREBRES. suitably an
at mospher ephase s exiragied withdurther apglay &@V@tp%'}q the cembineaeroafiPhassct i on

m xture i 9s vaeimedowitl water. sTihé adrhyound df GormuB@R) oa(il) is kkelatedryound

pr eci pl{@t(‘]ﬁ,g &iétlé"F? ssaddition of a suitable co-solvent, suitably

di i sopro The 11B) WO
03/ osgzggypcw 5950 ngkﬂpeg)a?gt F‘\% ‘%“4&&’ ﬁlﬂ’ %’" (pRt;m(t i o)n washed
with furt rf@mmd@(lh”ald@é?rtbeﬁr?&owrf@d%ﬁ? 8‘-a %SJ i dpp Sd?‘ r’ﬁm a (11AR)
or for mul antelrhégiatarepmphend bifopnglp 4BRY) orfaf mlac(diﬁﬁ)mmacﬂypl)’f ormula (11BR) or
formula (11B) respectively using the

OH oH
A/L"\[ J/ [ J/
N

Cl

20 ClaiBR) Clug)

wherein A is as hereinbefore defined for formulae (V) and (VA);
is isolated.
Typically, a mixture of the compound of formula (V) and a compound of
25 formula (V) or formula (VA) in a suitable solvent, such as tetrahydrofuran, Cs4
alkanol, toluene, N-methylpyrrolidinone and N,N-dimethylformamide , is stirred,
suitably for 2 - 36 hours at a suitable temperature, suitably the reflux
temperature of the mixture under an inert atmosphere, suitably an atmosphere of
nitrogen. Further compound of formula (V) is added as necessary and the
30 mixture heated at a suitable temperature, suitably the reflux temperature of the
mixture, under an inert atmosphere, suitably an atmosphere of nitrogen, for a
suitable period of time. The reaction mixture is then cooled, suitably to 20 - 25°C,
and the compound precipitated by means of addition of a suitable co-solvent,
suitably diisopropyl ether. The compound of formula (IIBR) or formula (1IB)



5 conditions described for the reaction between the conpound of fornula
(I'V) and the conpounds of formulae (V) and (VA) hereinbefore descri bed.
React i on Wo)o3jos22pypical ly carried out by stirring a sol ut iPon/EP03/033¢5
conpound of formula (VI) in a suitable solvent, for exanple a m xture of
met hanol and water, and adding a suitable base, for exanple potassium
carbonate. The 10 m xture is stirred at a suitable tenperature, for exanple
those in the range 20 - 25C for a suit@ble tine, for exanple 16 - 20 hours
foll owed by renoval of the organic solvent in vacuo. Water is then added
and the mirgdgacavaxisrienited byfitratien, washedbite futhgant-solseitweddjied gy  exanpl e

et hyl ace The conbi ned organic phases are washed with water and

sat ur at ed agueous sodi um.chl ori al ut | f r\ ver a suitable

dryi ng aggnt S t %@%Hbﬁéﬁ%ﬁi@ggﬁéﬁg Z%ﬁ%%@gpor ation of

t he sol veritoni & coaead) arngLhy f flash

chr omat @greapdisionsTdescriesibionthieasactiontbetvesn e sontpoind Gifermua (IV1 and rom t he

{aCﬁm_ c prtﬁ@%p%%noﬁ-of?&ﬁlu%@WPW(\ﬁi) HepdimBdfére(deb&dbetiry be undertaken using
echni ques we kn : s r e

pr epar gti ve chibgCigl g‘i\ﬁ%pf&@?%w%ﬁ@kd% %P@%J%ﬁ%@é%@?ﬁ% o gﬁ'lmr al HPLC) or

Thr TS (o i Spat e EXGLEURISIONTA ASSIRITE |01 . (V1
ormul a enmay ipg e 4 ormul a

25 CF3 i Y bitablcdtefipe Ritarieptor Bxathple haseiinithe rahge 2@act i on

et R L R o i

N, N- di et Hy93Hs ke dn vaguge Vale 1f a Bl oG e té?%‘?ﬁ."ﬂ"‘é“ 8n at nosphere

of ni t r ogenitable trganiesaingat, forsrampleetbyliacaigie Thes®mbingd Fampl e pot assi um

car bonat e,phassk aresmishal with actdr\satiisatyratge atjuecusclodiam Giatidersoiudidnde. The

m Xt ure s 'b%f&rg%mgé !raéér%%uﬂéblggﬁgiogt e, THESRATIM L6cum Saphaamering 2

tenperature I n .ran 3 ; 2 f i of tinme, for
exanpl e 16Nd GZGPWG’H?'%O%E? 8g'¥entrué¥%%9h§%1? hcé&{/eoﬁ 8@?{# ‘esatg%)ﬁggﬁ{eelr??% in vacuo. WD
03/ 082293 fReTLEROBOB3RAY. 9 The conmpound of formula (VII) is prepared by
treating a sol UtHeoesalfitionad tihcdrpouddydf fiartrwd @idfrom theragesi¢ pradie or gani ¢
sol vent, fi@r yRxdMdRing®t ANk (1IIR) may be undertaken using techniques well
20 known to those skilled in the art, for example preparative chiral high performance
liquid chromatography (chiral HPLC) or by fractional crystallisation of
diastereoisomeric salts.
The compound of formula (Vi) may be prepared by reaction of the

compound of formula (VII)
25
CF.C(O)NH j

H o v

with 3,4-dichlorobenzyl chloride.
The reaction between the compound of formula (VIi) and 3,4~
30 dichlorobenzy! chloride is typically carried out in a suitable solvent, for example
N,N-dimethylformamide, under an inert atmosphere, for example an atmosphere
of nitrogen, with the addition of a suitable base, for example potassium
carbonate, and a suitable activating agent, such as sodium iodide. The mixture
is then stirred at a suitable temperature, for example a temperature in the range
35 of 20 - 25°C, for a suitable period of time, for example 16 - 20 hours before
removing the volatile components in vacuo.



under an inert atnosphere, for exanple an atnosphere of nitrogen, with a
solution of ethyl-a,a,a-trifluoroacetate in a suitable anhydrous organic
sol vent, wofesnsesanpl e di ethyl ether. The m xture is thenPsTiEPO®WB3IDr a
suitable period of time, for exanple 20 - 40 minutes at a suitable
tenperature, for exanple a tenperature in the range of 20 - 25C and the
vol atil e conponents renoved in vacuo. The residue is then dissolved in a
sui tabl e organic solvent, for exanple 9mthanol, and the volatile
conponents renoved in vacuo. 10 It is considered that the conpounds of
fornul ae (11A), Thé tBRpodribffdrkiLb (\al) & propavedibg tfeatimg & soluterofaspect s of the

present in %Hg?@-?grﬂ h9l%m?r%1hiﬂfé,é&ftat§19:&55nﬁc $dleR), thise e méthandfed. Chem
L i it e sl

and t he ensglutianafeshibtcaodidiyomasatalss infotuiighlg anbydrare oraRRiswAVeRlormer ci al | y
avai | abl & oerapldsietioyl etrey. Bbbe privéyrariethebystioad Faygysuitabla petiorboin pr ocedur es,
f 0{ heéalrml %e,tﬁapéﬁarﬁbléQboaednihmg§tap@§l@fémer@mmw@, R ekamsié a sygéI _hte_t ic

met hodol ogy such as J. r C C 8“13 . Edition
(1985), W?éggpelr%f'%r'giﬁee%ggg%5(?&%%& a%]%etgéfgtg {e”%tl n ghglélﬁéyesm%g%y of the
above ment ¥5¥8d Theaesidmnis thenedisgolysddn g SHIRRIS ARG &P%@ineﬁamﬁ art. The
met hods of mietiamal, Bod thenvlatiégrevaponefts removeginaaede.i ng groups are those

convent gnal neftipskmsrIBRIOPEI 1Bk eotpourte of farhreid @AREIIBR) aidgiBsted, for
exanpl e those, ;&&d@ﬂﬁiﬁggagq&{hg L andkdntignef erence texts of synthetic
ok

nmet hodol o such, as I_.enski ot ectl 2 ou 4), Thi o
any of thgyabov he|eXBP? Rl 'SBTQ?(V,V&)(H?MSS' %ﬁ?%gﬁéﬁ net hl)grsmof "

heati ng an@1@&6)i ng may be enpl oyed, for exanple electric heating mantles
and ice/salt bamMophofisRemhethplamine bidylsd,ahi-triflugroatettteetheaompoontdsof t he

ot hods: DFay Saaad UFR (A7 NP ndilchipy 8l cORBLuRk AL LY Brd N Y ray
be determ W%ﬁgﬁmeﬁﬁgﬁc%'éﬁ%l%%ﬁpwgﬁﬁ cfﬁTWé%ﬁgreg[})gﬁng@agmt erenti al
scanni ng ckio precedurenderexampies e isairsediin sigRaarideigrence ¢gajs eind

i sot her mal syndtsdticmoethddaddgnaick ds UeMpehaldvawed Qryanie Ghemihy.etli onal st or age
t ests wher ghfioh PRSEE WilsAniepdtRthce.s stored under controlled conditions of 35
t emper abpr € andsniwﬂedﬂ)r%}/ecﬂ?@hrsotﬁ[}?m%%f S Rk rhérinedHdBidds L ve anal ysis

O s Do St S o TR e SRl i (a0
conpound t sudheprotgelingr gronesiarerbesecoeavgitionak methedsarniaeriadg tathe i nventi on
showed no mbgrulkibefitprotected, for example those methods discussed in standard
reference texts of synthetic methodology such as P J Kocienski, Protecting
25 Groups, (1994), Thieme.
In any of the above described synthetic procedures, Conventional
methods of heating and cooling may be employed, for example electric heating
mantles and ice/salt baths respectively.
The stability of the compound of the invention may be determined using
30 conventional quantitative analytical methods: For example the stability of the
compound in the solid form may be determined by using accelerated stability
tests such as differential scanning calorimetry (DSC), thermogravimetric analysis
(TGA) and isothermal testing at elevated temperatures including conventional
storage tests wherein the test compound is stored under controlled conditions of
35 temperature and humidity over known periods of time. Quantitative analysis of
the test compounds, against appropriate reference standards before, during and
after the storage period allows the stability of the test compound to be
determined. For example, the compound of the invention showed no significant
degradation in the following tests: 40°C/20% relative humidity, 25 days;



degradation in the follow ng tests: 40C 20% relative humdity, 25 days; WO
03/ 082293 PCT/ EP03/ 03345 10 40C/ 75% rel ative hum dity, 25 days;

50C anbi ewD ososatps i ons, 25 days; |ight cabinet, anbient ®cmdiPns/eszgss 14
days. As stated the compound of the invention is nore soluble in water than
the corresponding free base. Thus a convenient nethod for determ ning the
stability 5 of the conpounds of the invention in agueous sol ution involves
determining the inpurity profiles of 1@n aqueous sol ution of the test
conpound at known conditions of tenperature and over known periods of tine.
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cel | s st abbyeref dgitiongr £a&y3at(pH Bogyeef 2J10were m xed with 0. 25nmg/ wel |
wheat - qg)m aggFrHE'qUéﬁhtél%é?% & df feeisp 2 g? préfmék bﬂﬁebamgduridbftbé ndi ng buffer

( HEPES rﬁgé‘ x@ﬁm%ﬁ ntl
g ggrs a creaS| ng
ed in a 96
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25 wel | plchtomdtagraghynHPAC)22C t hen count ed on a Mcr obeta pI ate counter.

concent r amesirdsogenasaysinremat 99

gheftOt al  assane\:BPBENYESthd MehtiorGpapBE tdstsmrfobinr\ﬁtrmgncﬂmtwd/\ere anal ysed

y fitt tic equation. Data are
e A bty ok

pr esent ogarithm of the
concentration of conpound whi ch inhibits [125]]eotaxin binding by 50%
fromat | ¢als ndingrAssart s. 30 (b) Eosinophil chenotaxis Assay.
Conmpounds wer eAB@@RLBaécmbétmbn bimding SRA{sbintiltatipn efdxéroity assagbsasnophi |

C[‘eggt axi %&%'fgﬁégggw FRE Df RV EbRBolHRMIMCORE. PHenithaied bl oodI by |
?ragn e? :‘ prepare ceﬁs gtabllﬁ%g(pl%sgn%lche@@ SEﬁWEII)W&g%émm?O um and a
O.25mg/well wheat—germ agglutinin SPA beads (Amersham) and incubated in
binding buffer (HEPES 50 mM, CaCl; 1 mM, MgCl, 5 mM, 0.5% BSA) at 4°C for
1.5 hr. Following incubation, 20 pM of ['*I] eotaxin (Amersham) and increasing
concentrations of compound (1pM to 30uM) were added and incubated in a 96
25 well plate for 2 hr at 22°C then counted on a Microbeta plate counter. The total
assay volume was 100 pl. Competition binding data were analysed by fitting the
data with a four parameter logistic equation. Data are presented as the mean
pICsx, values (negative logarithm of the concentration of compound which inhibits
['®*1]eotaxin binding by 50%) from at least two experiments.
30
(b) Eosinophil chemotaxis Assay.

Compounds were evaluated for their inhibitory effect on eosinophil
chemotaxis. Eosinophils were purified from human peripheral blood by standard
CD16 cell depletion using a Miltenyi cell separation column and a magnetic

35 Super Macs magnet as previously described (Motegi & Kita, 1998;
J.Immunology. 161:4340-6). Cells were re-suspended in RPMI 1640/10% FCS
solution and incubated with calcein-AM (Molecular Probes) at 37°C for 30 mins.
Following incubation, the eosinophils were centrifuged at 400g for 5 min and re-
suspended in RPMI/FCS at 2.2 million/ml. Cells were then incubated in the

40 presence of increasing concentration of compounds (1 pM to 30 uM) at 37°C for




35 Super Macs magnet as previously described (Mtegi & Kita, 1998;

J. I mmunol ogy. 161:4340-6). Cells were re-suspended in RPM 1640/ 10% FCS

sol uti on wod3iosxzabat ed wi t h cal cei n- AM (Mol ecul ar Probes) patr/Epiéoizas 30
mns. Follow ng incubation, the eosinophils were centrifuged at 400g for 5
mn and re- suspended in RPM/FCS at 2.2 mllion/m. Cells were then

I ncubated in the 40 presence of increasing concentration of conmpounds (1 pM
to 30 M at 37C for WO 03/082293 PCT/ EPD3/03345 11 30 mins. For control
responses cells were incubated with RPM/FCS only. The agoni st eotaxin
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t hat descr']g)‘cbéfjl{EH ay e F fgg v gge sensitised gui nea pigs

were dosed®wi t h mepyr ani ne (30rrg kg-' ip) to protect 20 against
anaphyl actic bronchospasm Test corrpounds di ssol ved in 10% DVSO and 90%
PE&00, were given by the ora ute 30,,m nut es before oval bum n

chal l enge (10 m nutes breathl AeLAs generated froma 0.5%
solution of oval bum n). Hyper-readt 1@—2&6& the ai rways to the thronboxane
m nmetic 046619, was neasured 24 hour oer loval bumi n chal l enge in

un- rest?]gl ned ani mals 25 using a whol e body pl et hysnograph (Buxco Ltd.,
USA)

. nea_pi were. hen sacrificed and the |ungs | avaged. Tot al
and di ffer@%ﬁm%y%—% s were then obtained for_the
br onchoal ishibiien|of Eagisoahil nfiltrafion anddivperReastiyiyin the Guinea Pig

In a method based on that described by Danahay ef al., 1997, ovalbumin

sensitised guinea pigs were dosed with mepyramine (30mg kg™ ip) to protect

20 against anaphylactic bronchospasm. Test compounds, dissolved in 10% DMSO
and 90% PEG200, were given by the oral route, 30 minutes before ovalbumin
challenge (10 minutes breathing of an aerosol generated from a 0.5% solution of
ovalbumin). Hyper-reactivity of the airways to the thromboxane mimetic U46619,
was measured 24 hours after ovalbumin challenge in un-restrained animals

25 using a whole body plethysmograph (Buxco Ltd., USA). The guinea pigs were
then sacrificed and the lungs lavaged. Total and differential leukocyte counts
were then obtained for the bronchoalveolar lavage fluid and the percentage
reduction in eosinophil accumulation determined (Sanjar et al., 1992). Data were
presented as the inhibitory effect of the specified dose expressed as a

30 percentage of the vehicle control response.

Examples of disease states in which the compound of the invention has
potentially beneficial anti-inflammatory effects include diseases of the respiratory
tract such as bronchitis (including chronic bronchitis), bronchiectasis, asthma
(including allergen-induced asthmatic reactions), chronic obstructive pulmonary

35 disease (COPD), cystic fibrosis, sinusitis and rhinitis. Other relevant disease
states include diseases of the gastrointestinal tract such as intestinal
inflammatory diseases including inflammatory bowel disease (e.g. Crohn's




reduction in eosinophil accumul ation determ ned (Sanjar et al., 1992). Data
were presented as the inhibitory effect of the specified dose expressed as
a 30 percwotoage2203 the vehicle control response. Exanpl esPofi/EP0¥ensE st at es
in which the conpound of the invention has potentially beneficial
anti-inflammatory effects include di seases of the respiratory tract such
as bronchitis (including chronic bronchitis), bronchiectasis, asthma
(including allergen-induced asthmati c1Reactions), chronic obstructive

pul nonary 35 di sease (COPD), cystic fibrosis, sinusitis and rhinitis. O her
rel evant diss8&ser ulsdrafiRscdlin®)andenteithapinamoibtdr disgassisrsecortdast fonal tract

h i ' i nf ' i ncl uding infl bowvel
i seace ( Ledilophosdi8 b AIIEECSUBET o7, 008 %”:%éﬂgitggﬁf?’é? il cerati ve
ry 't

colitis) and i AHERRTIRLE: h‘?lf’?'gprﬂ‘é{’tdocff%ed'in%%@@én%ye_% radi ati on
exposur e oephritisesiiediseagassuicl as Peeriasiss Asreda, gicsiarvatE B t he i nventi on
may be &s@gpdreerisitRAy reatapiy artd diseasks of tieseasalsieswch systepsdiidhasi s, eczenm,

al | ergi c derdmd dhbsniéy c_én‘nl%ﬁ@r{t%éa.sﬂ\l_%ﬁéﬁin%ys GRassd, psinil, MusgrRses of the

central neryvous gr\g\ztem h QatYae an inflammatory conponent (e.g.
Al zhei mer SEEgsBAELEan é?[ﬂ 2l t El e @}slls(:l erosis) H v and AlDS
denenti a. Conp&@Awsupds efhe praseaHpvanioR MAYFSHRS Olfsedn fie tratmeld i n t he

t r eat ment of pdsahpsighogix cppiosctyjtisoopjuitiet i vitis or pruritis. 10 Further
exanpl eg) of di $gARE SbpRS dritisthse falddan waRPANE Gorapodndef thetvent i on have
potentiall bﬁlenet]; v Ip%l’t n?i%iéfﬁér%ﬁbigféffég ifidLak oxa %’A&@far%%&nhons such as
at her oscl 8M6ETY % M peﬁer \_/aSCLi ar _di sease and. | |9{Jath| C

hyper eosi §8PhA$ ABCERRIGRQSHRe PETRNFER VRSB IREAFR ANGIHMR e conpound of the
present i hysereosimophilic syadioaee Othsr diseases for whichiypeqrarind®bRiel i ¢ di seases
such 15 aprdeHf iBvstition sy 15y BsHefioil arédtier hoperebsinophtisidisepbed suehi s commonl y
found 4 SRR bisulisoRABAD: ABKRSHEZ dotinBBhila Ridbrirrigicnam  and thus. the

i Si ng.f PO SEERSEn SPRRPDINEEp PGt dr s I iR, (d Cyst
( Echi nocopsentipvgntiontragyetousalilif tseatingieflanTaaianarsina)romnisd £ 1 ukes
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di seases Lichoasca, Brugia, Wucheria (Elephantiasis).
The compound of the invention may be useful as an immunosuppressive
agent and so have use in the treatment of auto-immune diseases such as
25 allograft tissue rejection after transplantation, rheumatoid arthritis and diabetes.
Compounds of the invention may also be useful in inhibiting metastasis.
Diseases of principal interest include asthma, COPD and inflammatory
diseases of the upper respiratory tract involving seasonal and perennial rhinitis.
Preferred diseases of principal interest include asthma and inflammatory
30 diseases of the upper respiratory tract involving seasonal and perennial rhinitis.
Further diseases also of principle interest include inflammatory diseases
of the gastrointestinal tract such as inflammatory bowel disease.
It will be appreciated by those skilled in the art that references herein to
treatment or therapy extend to prophylaxis as well as the treatment of
35 established conditions.
As mentioned above, the compound of formula (1) is useful as a
therapeutic agent.
There is thus provided as a further aspect of the invention the compound
of formula (1) for use as a therapeutic agent, particularly in the treatment of
40 patients with inflammatory conditions, eg. asthma or rhinitis.



25 allograft tissue rejection after transplantation, rheumatoid arthritis
and di abetes. Conpounds of the invention may al so be useful in inhibiting
nmet ast asi w0 038enses of principal interest include asthmeCTEPREBRT

i nfl ammat ory di seases of the upper respiratory tract involving seasonal and
perennial rhinitis. Preferred diseases of principal interest include
asthma and inflanmatory 30 di seases of the upper respiratory tract

i nvol vi ng seasonal and perennial rhinit3s. Further diseases al so of
principle interest include inflammtory di seases of the gastrointestinal
tract such as i gddopdimgrtoodnotisapedios erggvention, whérk idprosidpd ¢l wtead by t hose
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menti oned BERSMEN A I AEBRHEN P NAHiORY SGurSITPR PT U ef ul as a t herapeutic
agent. There i sintHushgrrasaltgeativeaspectihefeds PEyjsiedta Bethoddonthgent i on t he
conmpounds wéatimentaflachuman draanimslesubiecbsufieangfrent orcsuacgplible tpant i cul arly in
rhini e, ”ﬁﬁm@ft"éé’“gﬁﬂ“@ ZatrR SRS Mede0 oA her aspect of
the i nvent *¥ORNS{9HAY io pd fip alné)gagﬁaigﬂgéé&gﬁ%?@%@egagnn%@a%Gl’ﬂ%f f or mrjl a (1)
for the masrirReandotfosmuie Wedi canent for the treatnent of inflanmatory
condi tions, eg. Tiestdmpounds mhéarding $o therinwenfion mag bedernallated fait | ve aspect
thg.r e it$o p%c?ﬁihgﬁé‘tic?q iBh{ @8nveplent Ray, dndtthémiemtidh tﬁéreﬂ)réluﬁamwdllfdg_étn! mal
g r : : ition )
asthm or YA ff%‘?%@?ff@ﬁﬂﬂ@ﬁé%ﬁ%%%@@% GBnoihi] AR O human or
ani mal subicgBylah optignaty Wi CHEBLMP™D h){SWEQ'C@%‘(}?ﬁP b d'P’%P#ﬁﬂra (1). The
conpounds eag@sdi ng to the invention may be forrmulated for 10
admi ni strati on THer@Ryal§®pioRidied Atprocsss fendepdniagisovie atphamadeatied or e al so
| nel udess it mrgggﬁﬂgné&%i B nbfRaiehRIPOSI L ons,  conpr i sing 1 he
conmpound” o or.mul a t1ana W one or_nore physiologically
accept abl e di | uift €GP né#?‘i’@l“@.to#e'%eqt'gn qauf9 %W@Subea process for
prepari ng uowatedjerarakrbatedciairanassl, oyeeal RareBeraldi 'éatab onpr i ses ni xi ng t he
i ngr edi ent sdmifdeatiompadierdbigdaoordi atynitistratioe. | nventi on may, for exanple, be
formul ated for Pifdis ahdBabKAks fonbiapAdaRIstratiicRa) coain@Bhntibngllr I ect al
admi ni Séé aé)éc?p?ént? gueghearsabtfxl'l%né géerﬂé,%r égmpm %ﬂ&técgaa, gelatin, sorbitol,
tragacanth, mucilage of starch, cellulose or polyvinyl pyrrolidone; fillers, for
example, lactose, microcrystalline cellulose, sugar, maize- starch, calcium
phosphate or sorbitol; lubricants, for example, magnesium stearate, stearic acid,
talc, polyethylene glycol or silica; disintegrants, for example, potato starch,
25 croscarmellose sodium or sodium starch glycollate; or wetting agents such as
sodium lauryl sulphate. The tablets may be coated according to methods well
known in the art. Oral liquid preparations may be in the form of, for example,
aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may be
presented as a dry product for constitution with water or other suitable vehicle
30 before use. Such liquid preparations may contain conventional additives such as
suspending agents, for example, sorbitol syrup, methyl cellulose, glucose/sugar
syrup, gelatin, hydroxymethyl cellulose, carboxymethyl cellulose, aluminium
stearate gel or hydrogenated edible fats; emulsifying agents, for example,
lecithin, sorbitan mono-oleate or acacia; non-aqueous vehicles (which may
35 include edible oils), for example almond oil, fractionated coconut oil, oily esters,
propylene glycol or ethyl alcohol; or preservatives, for example, methyl or propyl
p- hydroxybenzoates or sorbic acid. The preparations may also contain buffer
salts, flavouring, colouring and/or sweetening agents (e.g. mannitol) as

appropriate.



Tabl ets and capsul es for oral adm nistration may contain conventional 20
exci pients such as binding agents, for exanple syrup, acacia, gelatin,

sor bi t ol ,wotmagzennt h, nucil age of starch, cellul ose or p®@CIHEPIYDIZ4S
pyrrolidone; fillers, for exanple, |actose, mcrocrystalline cellulose,
sugar, maize- starch, calcium phosphate or sorbitol; |ubricants, for

exanpl e, magnesi um stearate, stearic acid, talc, polyethylene glycol or
silica; disintegrants, for exanple, pd#dato starch, 25 croscarnellose sodi um
or sodiumstarch glycollate; or wetting agents such as sodium |l auryl

sul phate. The trabbgicl aminkeataathe dompositiclisngayt aketehiods ofudblets known in t he

art. Oral o} | gu, s%ﬁﬂﬂé@&iirp%v@ﬁﬁ’ong mhkAndrn€ formof, for exanple, aqueous

or oily suspénsrons, solutions, e sl,.on S | i X]I.S...ar may be
presented as a J‘F)FOBPBHTFE'P“YBEO@S%W‘{I%FﬁaﬁS%éé%ﬁ%rg‘{sérg'g}o?b@?'ﬂ@ suitabl e
vehi cl e 3Gohefntipeal syePosERRYPaEeHEIT 35 @5aR REHS RS Oy IWERHIYESn convent i onal
addi ti ves such Tae compspahaicoglirgnths jnveotioreranplse bedambilated fasyr up, net hyl
cell ul ose HJTA{@% {&ﬁh«g@éﬁmwms ig)8ERI ot cohtirflion® yHTedibly bnc el bbose,

car boxyrrefpﬁ Erej. ul .gae ]al nj g g%ggfngga ka9 sy doRgRhat ed edible
fats; emuPSSPISY" 4RLAPE O_frﬁ’r O Raipre: Cl ?%I n, ’_ﬁgr i‘i[](gen nono- ol eate or
acaci a; néHusiguReReile] Briges Rt RUlHPss SOMARPIFMILE BI%Y%i | s), for
exanpl e alpresetvativé., Thercaaatpositiansemay takersuch &iring agisolutions, SUspensiPNBpy| ene

gl ycol 1¢r opbhisicHsGPhQhsouslor REE8EstRIsiVERBlesf A1d rBxROMitain foreiuitbryor propy!
p- Ny droXyBengQatess 8hu SRS RbA atlificRiEPaEaks SRFMBYICY SO contain

buffer saPrs, | Ng, .cCJouri and/ or etenin nts.(e.g.

manni t ol ) agdiisting agess- Al f‘at\Xéyog‘F(?@g‘@@gWPEE@%&’S%H%NC?%EWI%FO@buccal

adni ni st r abnstiiutidnevitionpidtablei vehislengg. stekile, PYeIeHirae Wataraigfaiediseor | ozenges
f or mul at edhishirg EIEIIES ePfion By HRY prefitved by fifing adteriy palvde dsepticaliyrul at ed as

SUPPOS 40846 il sERRIBhRINAG oCR MR 4 SBAk sBHRBPBbEFtcHIIAGRECRUCh as
cocoa butter, or OP%&%&%’%&B“ des. '5 The conpound according to the invention

may al so 5eNEsIEE N9parent eral adminj stration b¥ \‘?.Ol us injection or
conti nuous i nf ddiecempaEndaRd Prarmgeaicat GaPrositigns 8cPbdRg A8, for instance
as anpoul @sentibhgy akodlel used irucambinatfonsiitgherthgrapedticldgedtss{ori nges, or in

{“gl'ktei - dos %}g(%r?lgsfeaéédﬁﬁkéln%iﬁ gg@aﬁs,aém@ﬁ'onn_efg%@géhgé, bhﬁnfﬁhﬁnaaﬁrﬁgﬁhgi ons may
non- aZé@g@uWéfﬁ %qsrtécé,gtegér'l%s {%:%;@{cﬂ(?ﬁggﬁ% b%?jr?ﬁ Ap %#!Oﬁ%%b'%; S. ch gg -
ant i - oxi d&lRrepiongleapretagang iwqateiigmeiggant §°‘%§%¥%Pr 38?'?%) Ofadj usti ng
agents. AINSAIDat(ey sbgiym diemagly¢ate, nedgerediilsatiurmay Died inhibieWder f orm f or
const i t ut ijQikoMdnB adtagBhisBPIND Y RRILIbE, trptgse aidesladtase phibiigenbétaee wat er,
before us?ntegrin antagonists and adenosine 2a agonists)) or beta adrenergic agents
25 (such as salmeterol, salbutamol, formoterol, fenoterol or terbutaline and salts
thereof), anti-histamines (eg methapyrilene or loratadine) or antiinfective agents
(eg. antibiotics, antivirals).
It will be appreciated that when the compound of the present invention is
administered in combination with other therapeutic agents normally administered
30 by the inhaled or intranasal route, that the resultant pharmaceutical composition
may be administered by the inhaled or intranasal route.
The compound of the invention may conveniently be administered in
amounts of, for example, 0.001 to 500mg/kg body weight, preferably 0.01 to
500mg/kg body weight, more preferably 0.01 to 100mg/kg body weight, 1 to 4
35 times daily. The precise dose will of course depend on the age and condition of
the patient and the particular route of administration chosen.

Biological Data
The compound of formula (I) was tested in the CCR-3 binding and/or
40 eosinophil chemotaxis assays (assays (a) and (b)). The compound of the




The dry solid presentation nmay be prepared by filling a sterile powder
aseptically 15 into individual sterile containers or by filling a sterile
sol uti on weapwsratly into each container and freeze-dryi RgI/EPa®oBehpound
and pharmaceuti cal conpositions according to the invention nay al so be
used in conbination with other therapeutic agents, for exanple

anti histam nic agents, anticholinergic agents, anti-inflamatory agents 20
(such as corticosteroids (e.g. fluticdSone propionate, becl onethasone

di propi onate, nonetasone furoate, triantinolone acetonide or budesoni de) or
NSAI Ds  ( eghyvefifRsH 1481 eIl ORAt Endife sssal pussessed b phC5(PRt:elof grater t or s,

| eukot ri e B0 Rhing bYEEIrNARIGH b8l in HECRSLAAMpRI ast ase | nhi bi tors,
bet a- 2 a@ rin_an oni s v§ 0S| Zta |stsf) or beta adrenergic
agents 25 Ct‘%‘?]@‘l@’“é@%@??@ts@?‘sﬁd %ngree 8?%%6 roI fenot erol or
terbutaline andhmlgheutthﬁem@ﬁfcﬁtlomﬁ'ﬂd theickainfd yilass fiag coptex dpIePene or

| or at adigg}hepiisa the wdke ebnpesegamitvariaf@s. suahtasl{nootpnsss apdtivirals). It wll

be appr ecigy h&(ﬂ,sﬁq alyilheihdeh ofIRI Mhefnctd@,enmfe%%téd infatRsMof Stpi S
d |
st er g U0 by Sk oboenie Brasms v

admi ni st ePEEMOUBE
phar maceutof téggecpapyePs-i on may be admini stered by the |nhaI ed or

i nt ranasal roufree fallvevirepEyeopiet itdstiateetherimention hutdoynat Gmitéineny | y be

adm ni s V‘%g armunts of, for exanple, 0.001 to 500ny/kg body weight,
prefer abI 0]t to egg body wei ght, nore preferably 0.01 to 100ng/ kg
body wei g The reC| Se dose V\Qlﬁ J course depend
on the ag@'%@i1¢%ﬁ'dP<t’?bH'ff@Ct'°'ﬂ H@ﬁ%’atf‘?reqﬁ rapRHNE R 1Y NIt e of

adni ni st r &guon?2 ishasembindil hemyiagadvirmalria Anﬁbsemaﬂ@' §f33'1"b'ﬂgml a (1) was
tested in dRintEHy tRadlifich BsmBRMS fordie@sdimaiate] chenot axi s assays (assays
(a) an al5 invention
{ost e ddllél lﬁ%%;rg%@%ﬁ@&ﬂﬁgsggnﬂ ecHRiASPR2X3r E@E%EEW 38wl

I'ng ass possessed a pl C50 value of greater than
5. The corﬂi SiNEa: t he invention tested in the CCR- 3 eosi noph|I chenot axi s
assay posdigised ina Thpm’logfa\ﬂm@tﬂéfAf\gfyéﬁtt’@Cth%ﬁﬁ%npoﬁ'?F@u&?ﬁﬁ\h‘fe he
speci f| catdw@arawd the clains, unless the context requires 5 otherw se, the
word 'conprise', and variations such as 'conprises’' and " conprising', wll

be und god to 'nﬁ)létl @t'lnd usion of a stated integer or step or group
mt%@ clusion of any other integer or step or group

of i ntegers or steps.

NMR

Nuclear magnetic resonance (NMR) spectra were acquired using a Bruker

DPX250 or DPX400 instrument.

25

IR

Infra-red spectra were acquired using a Nicolet Avatar 360 instrument using a

Germanium ATR probe

30 LC/MS System A
The following Liquid Chromatography Mass Spectroscopy (LCMS) system was
used: 3mm ABZ+PLUS (3.3cm x 4.6mm internal diameter) column, eluting with
solvents: A — 0.1% formic acid + 0.077% w/v ammonium acetate in water; and B
— 05:5 acetonitrile:water + 0.05%v/v formic acid, at a flow rate of 3ml per minute.

35 The following gradient profile was used: 100% A for 0.7min; A + B mixtures,
gradient profile 0 — 100% B over 3.5min; hold at 100%B for 1.1min; return to
100% A over 0.2min.

LC/MS System B




The follow ng Exanples illustrate the invention but do not limt it in any
10 way. Description of the Figures Figure 1 is an X-ray diffraction pattern
for a conpowadsp3 fornmula (1) dihydrate. Figure 2 is a c®chiEPes03345
Thermogravimetric Analysis/Differential Scanning Calorinetry trace for a
conpound of forrmula (I) dihydrate; 15 Figure 3 is a Differential Scanning
Calorimetry trace for a conmpound of formula (I) dihydrate; Figure 4 is a
Thernogravimetric Analysis trace for d6conpound of forrmula (1) dihydrate.
20 General experinental details NVR Nucl ear magnetic resonance (NWR)
spectra va[f Pitiehiehdx UahaGox Brmkiei) cobRXR Bluting wiRebentsndtr@AEHt . 25 IR

| nfra-r ed.trﬁ%%é‘tiér’%ﬁgirﬂﬁ&%%O.@%Wﬁﬂ@orb&&@ib%idANaéeibniﬂrﬁé), at #etg unent usi ng

a Germani um p 0 e he . | O L Q]

Chr onat ogPEPRY2 ﬂﬁ‘é@atgﬁ’égm’ 8?&8}5&??‘%’Wf@@gglééﬂg\kg?%éﬁé%%%géﬁéﬁOAit|(3)Z+PLUS

(3. 3cm x A5%novenfeminuiesdi aneter) columm, eluting with solvents: A- 0.1 %
formc &id + 0.077% w v amoni um acetate in water; and B - 95:5

acetonitr%ﬁfﬂ@lﬁmt&bl@ﬁ%’o’oﬁdﬁi@ﬁ%ﬂdaﬁétd, at a flowrate of 3m per

m nut e. THe I 1T OW N t. L . f .7mn; A+
B mi xt ur exeVer Pa’g‘ﬁéﬁm%ﬁ%‘ Pﬁgérg:g-"ﬂg'g%h@n%té@% 8H§®anpa1rﬁ9|8/‘gﬁt lf,émlgog% for 1.1
mn; ret utang dmm GG62A QR %2-0mn i) colppnGrita ﬂ'@ﬁ%e% ‘837@2/?93

PCT/ EPO3/ 9a8e50.05% BRARindbrdfed% dcetenit(ls00 Q5% ated fowemtefh2me| uting with
sol }/le“tﬁ)' oBr mirfit 3 dtBbfd. UniomaGing geadicht ipr’ofmw? us@:O—?iﬂ%OB%!er
trifluoroacetl. | g1 Idthhe, at 40C and at a owrate of 1 m
per m nut gﬁFﬂﬁ %g{rﬁg%&’r/?gé: ﬁ@é@%bédi ent was used: 0 to 95%B over 8

m nutes. 5 Analytical HPLC columm, conditions I_an

d leI uent Reverse-phase high

15 4-({[({[(28)-4-(3,4-dichlorobenzyl)morpholin-2—yl]methyl} amino)carbonyl]amino} -
methyl)benzamide (15g) was suspended in ethanol (60ml) and water (7.5ml) at
40°C. A solution of benzene sulfonic acid (6.0g) in water (7.5ml) was added,
followed by addition of further water (15ml). Isopropyl acetate (300ml) was
added at 40°C, followed by addition of ethanol (40ml). The mixture was cooled

20 to 0°C, diluted with cyclohexane (10ml) and seeded with authentic A-({[({[(2S)-4-
(3,4—dichlorobenzyl)morpho|in-2—yl]methyl}amino)carbonyl]amino}methyl)
benzamide benzenesulfonate hydrate. The mixture was chilled at 0 °C over 1 h,
cyclohexane (100ml) added over 15min and the mixture aged at 0°C. The
product was isolated by vacuum filtration, washed with isopropyl acetate (2 x

25 30ml) and dried in vacuo at 25+5° to give the title compound as a white solid
(16.44q9).

NMR (DMSO d-6): 2.815 (1H) broad t; 3.0 — 3.48 (5H) m; 3.675 (2H) m; 4.025
(1H) d of d, J=12.7Hz, 2.5Hz; 4.253 (1H) d, 5.9Hz; 4.375 (2H) m; 6.245 (1H) t,
J=5.6Hz; 6,585 (1H) t, J=5.9Hz; 7.35 (6H) m; 7.485 (1H) d of d, J=8.3Hz, 2.0Hz,

30 7.616 (2H) m [benzene sulphonate]; 7.753 (1H) d, J=8.3Hz; 7.815 (1 H) d, 2.0Hz;

7.825 (2H) m; 7.918 (1H) broad s; 9.85 (1H) broad s [NH™M.

Example 2: 4-({[({[(2S)-4-(3,4-dichlorobenzylmorpholin-2-ylimethyl}
amino)carbonyllaminolmethyl)benzamide benzenesulfonate dihydrate

35 The slurry of Description 9 was cooled to 50+3° and isopropanol (30ml) added,
followed by an aqueous solution of benzene sulfonic acid (32% w/v, 10mi). The
mixture was cooled to 22+3° over ca 1h, seeded with authentic 4-({[({{(2S)-4-
(3,4-dichlorobenzyl)morpholin-2-yljmethyl} amino)carbonyllamino}methyl)
benzamide hydrate and aged at 22+3° for 72 h. The mixture was cooled to 0+3°

40 over 1h and filtered. The filter cake was washed with a 4:1:0.1 mixture of




Luna 3mm C18(2) (50 x 2.0mmi.d.) colum eluting with solvents: A - 100%
water, 0.05% TFA;, and B - 100% acetonitrile, 0.05%FA, at a flow rate of
2mLl 10 pewormfst2e3 and at 60C. The foll owi ng gradi ent profPCIrEPAEE3345
used: 0-95% B over 2.00mn, return to 0% B over 0.01 mn. Exanple 1:

4- ({f({f(2S)-4-(3 4-dichl orobenzvl)norpholin-2-yllnethyl}

am no) car bonvl | am no} net hyl ) benzam de benzenesul fonate di hvdrate 15

4- ({[({[(2S)-4-(3, 4-dichl orobenzvl ) morighol i n-2-yl ] met hyl }

am no) car bonyl ]am no} - nethyl)benzam de (15g) was suspended in ethanol
(60ML) angsappsB abtafermbopray! aldbdliwates @R Biril)emdafriedémyaue a8 @6£&bc aci d

(6.09) 'ngi@ett‘ﬁétuﬁl o5 umg@ﬁ@@sohdf(glgbpv\ed by addition of further water
|

(1 5m) ml) was “added at 40C, followed by addition
of et hanol (40rrfL) The mxture was cool ed 20 to OC diluted with
cycl ohexarz f-(HHH2S g gt IS) 4-

(3, 4-di @Iaprmﬁamhs‘rlmmmdﬂmelthwmemi@mm heﬂzbamuwdm am no} met hyl )
benzam Fe D?Bhﬂ)tr@oen;z_{]lﬁnéﬁ)hélw _2.yi¥asthglBinines@0g)in0 CC):COV'?'L I
h, cyclo e at e
pr oduct g(ﬁﬂygif‘g?r@awé a]g %8¥ G[tto]aén gem B%r%r?ﬂﬂfnﬁg%&fé;pyl acetate (2
x 25 30ml)(3&8e) '@rt?"é%hyldfpfw&&(lﬁpoé‘? 9\ ZPpiny ?%—?’h(g fhe und as a white
solid ( 16va¢14@)i to NIVR 5{OMBO Febldipr 1@n®18sc(pxop@nobwad) was @d@d-over 45 (5H) m
2 g;g ( 2H) oin arfddBe midufd w4k Sikredl forderfLithdHmmia o Hia-154C. 266 (81 H) 7d385( g:ji)z
m
7.486 (1 QO O%F%dpb%lr%ﬁ(%fé a?'ég%eozza @%e(rhlxkﬂ)rewas‘hegtéﬂlggh’éa | bhonat e
7.756 (1 H0°Q, anfeeladfey 90mig 1 ke fygan f Ei atig! 918 (1 H
broad s; %r83h¢ ml*ﬂ)lrebmaﬁa@b%ﬁd[tmli%@]%o@xEhﬁneXthe \maqut% )spzpr?ry
4-di chl or %@fhﬁé’ ZD&lﬂﬁ?hl)‘)é‘h?d 5% -aduydUsmitdssium dlhydrogen phosphate (480ml), and
alm no) Cﬁ géb&{q Efgng' érﬁ@\}el%iagﬁh?%r SRSV OnAhad W.thymraﬁtr;e 3ng3€
slurry o ifon 9. wa ol e 0 added,
fol | owed KR ZAUS SSulf praRest hdrbds 2 sulspﬁﬁpg'(?‘%% vv/v 10m ) .
The mi xt UABOMBs cool ed to 223 over ca 1 h seeded with aut hent ic
4- ({ [ ({ [ ( 2D dgatid pﬁash whi corebeinated lmiﬁqm’rlcblyldrstlﬂatgqn} disted with
?_L“ no) Carh bpHBl (B0, Bid JecoR@ditratdads arfmdraﬂ@na@m.anﬁd mtecf 2d23 f or 72 h.
em S.C0Q | er cake was
washed t %Wfsﬁoﬁlg%tto %6)55%0#%%\?!3%5 %y\g?% ? %%%‘ Sé d17 i sopropyl
acetat e/ i 5(65156M’IW%P'66H8W)®§9(¥‘@”(‘9 PRI ACSTR BS255 to give
the titl e asiegothadissrawahieaedsiol 20256, @rg;seeeﬁdwﬂﬂh@uﬁwenhce{f({f(zs) 4-(3
4- di chl or qlgereg)-1ardietiorobéhzyl)erhbit-2-ymethyl}amino)carbonyllamino}-
methyl) benzamide benzenesulfonate dihydrate. The mixture was stirred for 3h
25 at this temperature, treated with further iso-propyl acetate (180ml), stirred for
30min and cooled to 0-5°C. The product was isolated by vacuum filtration,
washed with isopropyl acetate:isopropanol:water (6:1:0.1, 350ml) and dried in
vacuo at 35+5° to give the title compound as a white solid (115.69).

30 Descriptions
Description 1: 2,2.2-Trifluoro-N-(morpholin-2-ylmethyl)acetamide

To a stirred solution of morpholin-2-ylmethylamine (3.1g) in methanol (70ml)
under nitrogen was added an ethereal solution of ethyl-a,a,a-trifluoroacetate
(5ml in 20ml ether) which had been washed with saturated aqueous sodium
35 bicarbonate, water and brine, and dried. The mixture was stirred for 30 min at
22°C before removal of all volatiles in vacuo. The residue was dissolved in
methanol (10ml) and the volatiles again removed in vacuo to give the title
compound as a white crunchy foam (4.9g).
Thermospray Mass Spectrum n/z 213 [MH].
40




5 am no) car bonyl | am no} net hyl ) benzam de benzenesul fonate di hydrate A
solution of 1-[(2S)-4-(3,4-Dichlorobenzyl)norpholin-2-yl]nmethylam ne (60g)
in tetrawpdsosazean (120n ) was added to a suspensi on of eaTHEMYD3345
diimdazole (38.8g) in tetrahydrofuran (600m ) over 25mn at 0 - 5C. The
m xture was warnmed to 10-15C, and held for 15mi n. |sopropanol (30m) was
added over 10 10mn, and the m xture was stirred for a further 45m n at
10- 15C. 4- Aninonet hyl benzani de (35.98) was added, and the ni xture was
heated to 55- 60C, and held for 90m n. Tetrahydrofuran (240nl) was renoved
by distil batdrpion ZalNi{thw4mlmlmrbbervm9momb1bm}2{vﬂmﬁmvm_The m xture was
treated w . or’oggeta acetate (480nl) and 5% aqueous pot assi um

di hydr ogefr pho nd noved. The
organi ¢ phagest 'ﬂéé 5\%@%8 M#ﬁ é)h@ ldﬁ]%{ﬁ q{i@?gﬁ%% i hydr ogen
phosphat eugdennitag@nmyas addgd Priagsivy Qﬁé‘?%ate OE% fhi ¢ phase was

concent tsa(;_edzg)o A&Shinfonkayf 3cH- smlnlbﬂobemzyhgzhldudaj(ﬂe‘db IWN,N- i sopropanol (850n),
and recongent ﬁﬂaH?jeaﬁbﬂnD%}as\é@Hé'd@rdbels%Z@mﬁe mikige 2Thamittureavasas cool ed to
20-25C, 1 eat H}%r e?(%re% \%Iatﬁ gl%er@H\log i'ncva@&d Orhd |%§rd§g) in water

110m ) afll’ dded, th
gn xt urza 3/&@8 oeditieped betwgengieh log}%é) g%ﬂfd@@ Wbt [Uﬁ%tg‘lj ?8392?“% ed. the

({I[ ({ [ ( 2SpodiufiTafbatiathsdutivnd Aayl)) iToe prqamom@smaﬁévh%ﬁqyaﬂ#yno) car bonyl ] anmi no
}- et byl bshzaimh dedikeit eagstdd airbas dodiydrcathonafBelutiorn {2k 80mds st i rred

for 3h 25 _a I t at

(180m ) ﬁEWPgedi?é)’ﬁ%gt?% HFyﬁ]ﬁ Cﬁv@?ﬁntagﬁ’eé%{;\ QulgHétbhFﬁgraSEggn@ropy afgo?ateed by
vacuum f i pvar%ﬁr@fmo th@speen g% S A, APl ToE Of ter
(6:1:0.1, bsmgeﬁmihcmroreatogwphwaea&oats"@s@aft@@G%J'ét'flgmél 8fh\é,>ﬁrrpound as a
white sol ladethie .ﬂ;%y@ghexaa@ oeperthetiilocsmBmsdrasp caourtess il (22d97$;1)I f
2-Trifl o thaih#Aes7HoMH'et i rred solution o

nor phol1| nL?I\%?gg?'ﬁQ %Fg]lg?(S(SéA]ﬂeMa¥% Eaﬁt hanol ?g[omf under nitrogen was

added an et her eal soI ution of ethyl- ) - t rifl 10 oacet ate (5m in 20ml
et her) whiDelsciip wnisedd- —-‘*rlazfu""' . 10) NANCLVIITIIEY di um 35 bi Carbonate
wat er and Tird sl‘,tmed&nﬂhtdnloé es&@omxz 97@) ineveteaniol (16mixand wlen®mat  22C
before r e% defi p@ a'ssMﬁJ é’atrlbdrﬁﬁe (553¢RCTRe mbherervesi stitred wa82°di fss ol ved i n
T han%p (@ d@% b kol v@e{s rlaPn \ACHEARS (Bl BN @dbed Shove the title
i ?tt IPF mp:;@{t 30 rBer'lm)Sc%m‘i‘>¥ne’éﬂ5‘o?§an‘?‘c‘?eCt rummz 213
[ MH+] . 4cbhevmlm)ec¢s<§29t3 FED %‘7 he
phases were washed with water (5ml) and saturated aqueous sodium chloride
solution (10ml) before drying over sodium sulphate, filtering and evaporation of
the solvent in vacuo to give a pale yellow oil. The oil was purified by Biotage
25 flash chromatography on a 90g silica cartridge eluting with 75:8:1
dichloromethane/ethanol/0.880 ammonia solution. The required fractions were
combined and the solvent evaporated in vacuo to give the title compound as a
colourless oil (1.859). )
LC/MS (System A) R; 1.77 min, Mass Spectrum m/z 275 [MH'].
30
Description 4: [4-(3.4-Dichiorobenzyl)morpholin-2-ylimethylamine (alternative

synthesis)
A mixture of 2-[(3,4-dichlorobenzyl)aminojethanol (0.980g) and 2-(oxiran-2-
ylmethyl)-1H-isoindole-1,3(2H)-dione (1 .10g) was heated at 80°C under nitrogen
35 for 3h. The resulting solid mass was treated with concentrated sulphuric acid
(1.5ml) then stirred at 150°C for 24h. The mixture was treated with water (100ml)
then washed with ethyl acetate (2x100ml). The dark aqueous phase was basified
to ~pH 12 using 5M aqueous sodium hydroxide, then extracted with ethyl acetate
(2x100ml). The combined organic extracts were washed with water and brine,




18 Description 2: N-f[4-(3 4-D chlorobenzvl)norpholin-2-yllmethyl}-2,2,2-
trifluoroacetam de To a stirred solution of Description 1 (3.3g) in
N, N- di retwgploBosazadri de (50ml) under nitrogen was added potPa3giPasisas bonat e
(2.46g) and sodiumiodide 5 (2.12g). A solution of 3,4-dichlorobenzyl
chloride (2m) in N, N di nethyl formam de (10m ) was added dropw se to the
m xture. The m xture was stirred at 22C for 18h before the volatiles were
renoved in vacuo. The residue was patQitioned between di chl oronet hane
(100m ) and sat ur at ed aqueous sodium carbonate solution (50m). The
organic p e eBHEsH e dLthdepsdtadmnbtgiveatidiitie corabowdtasraat ed aqueous
sodi um ca 9' tion (2 x 50mM) and water (50m ) before drying over
nmagnesi u QWP;S’HE%@ *JI |tering and evaporation of the solvent in vacuo to
give a pale yeI | ow oi | . The oi | was purlfl ed by Biotage flash
chr omat ogDaghiptian5a 19(&H .4 BichigrabenzenasphlingViipetiylamine ot hyl acetate in
cycl ohexapgscri ﬁ’orgB‘(@céMit x’hlxtdre 8g())wpﬁumbra$dantouﬂssmglewtantwmel(sZDYQ?g) 15
LG M ( Sy eﬁ%’? §|%t|§rﬁ’%§ Eameafoatﬁs't bHxbacmDescri ption 3:
oro

[4-(3 4- :}@i sol uti on of
Descri pti Ghirarg k2°‘ %{) m?‘ﬁg't‘ﬂ\é 8'1( S?' ém@ g@r’t % 5?dladded
pot assi un{w’,\émbphaae @l%@thamhélamyiarww%<mr%&t PUEILEVES ey 20 18h
before t hgvra%téwa@lzzm) rsampieddad preparation: %ﬁﬁ@samm)%mi& aédded and the

m xturg eéﬁgoﬁﬁé Wopg fbuepeet ate (3 x 30ml). The conbined organic
ggﬁzflso\r’]\eﬁ Ii% g;@@%nqgﬁa\ﬂgﬁﬁwaé gﬁg%eéggfﬁlﬁtﬁr ﬁr%ﬁé’raﬁ’\%qpt’é ré8ftidam chl ori de

over I um sul phat e ltering and
evapor at i tme@B.0 Mife sol vent in vacuo to give a pale yellow oil. The oil was
purified by Biotage 25 flash chromat ography on a 90g silica cartridge

el uting WpkBeripBoSsl 1 [@@M @ LRihivesrhef imasrohdld-B@lnethamaiae salk ut i on. The
requi rﬁg tﬁlb INTET=TC] conbl ned and the sol vent evaporated in vacuo to

ive tHe &Y mpoY | System A) Rt
015 10 e i s S5l S oy ot 7
4- Di chl or (h3s5y) Wasmddhd Bhé e Summwash aé@ﬁt@efet'@ft‘)é frat: Vide e fesi s A

m xt ure of,vagaﬂdv%&tochd@hﬂoqr-stmemméamdw]am|ladateld by diltediog Yo givel the- ( oxi r an- 2-

yl met hyI),[I wﬂmééatd) qupne (1.10g) was heated at 80C under
nitrog erb e resul tlng solid mass was treated with concentrated
r40c egcfa¥oReL . 5

sul phu then stirred at 150C f 24h t.ure was
tr egt ed WthaImt@b/tlcql Chlralpak AD column, 4.6 X Z%mm eluen{1 gO g& 81

MeOH: EtOH: Butylamlne flow rate 0.5ml/min, UV detection at 220nm), Rt

8.9min.

25 Description 7: - Preparation of 2-{[(2R)-4-(3.4-dichlorobenzyl)morpholin-2-
ylimethyl}-1H-isoindole-1,3(2H)-dione
A mixture of 2-[(3,4-dichlorobenzyl)amino]ethanol (2.038 g) and (S)-2-(oxiran-2-
ylmethyl)-1H-isoindole-1,3(2H)-dione (2.032g) in tetrahydrofuran (3.3ml) was
stirred and heated at reflux under nitrogen. After 21.5h more tetrahydrofuran

30 (12.5ml) was added and the mixture was cooled to 3°. Triphenyl phosphine
(2.793g) was added and the mixture was stirred until all the solid had dissolved.
Diisopropylazodicarboxylate (2.1ml) was then added over 12min maintaining the
temperature at <7°. After 2.25h the mixture was allowed to warm to 22°. After
5.3h more triphenylphosphine (121mg) and diisopropylazodicarboxylate (0.09ml)

35 were added. After 22.5h the reaction mixture was concentrated to near dryness.
Propan-2-ol (12ml) was added and the concentration repeated, this was
repeated once more. More propan-2-of (12ml) was added and the mixture was
heated to 70°. After 0.5h the slurry was cooled to 22° and then after a further 2h
the product was collected. The bed was washed with propan-2-ol (2x4ml) and

40 then dried in vacuo at 40° to give the title compound (2.622g).




then washed with ethyl acetate (2x100m ). The dark aqueous phase was
basified to -pH 12 using 5M aqueous sodi um hydroxi de, then extracted with
et hyl acewet0s/08322x100m ). The conbi ned organi ¢ extracts weCa/BRayhsds wit h
wat er and brine, WD 03/082293 PCT/ EP03/ 03345 19 dried (Na2SO4) and
concentrated under vacuumto give the title conpound as a brown oil
(1.02g). Description 5: 1-[(2S)-4-(3
4-Di chl or obenzvl ) mor phol i n- 2-yl | met hy2@mi ne 5 Description 3 (racemnc
m xture, 8g) was separated into its single enantiomers by preparative
chiral - HPNGIR (ﬂymg@egag)aﬁlgza el o af rdi, k1 0.0HzuSiaHy; 2.208 X1H2dmf Chiral pak AD
20pm col “”“30 m? d%V%HWBHQ'@WS@I—WHrBa@E 5:1.3Hz; (V/ V)
55@9

hept l,a f] / 40
OV det ect Parr S8 bR S o M 0D PR 47

(v/ V) 107§Bé61FDthJEBHh|ﬁoT 86& (M@ el uent. The title compound (2.49g) was
obt ai neg as follows: preparative HPLC retention tinme 23.0 min. Description

6: 1 [(2ShadsrbBodtslbebhtionsnays)ary phrhiofobenyilimabheinagyi ne salt 15 with
T- T DescCri ptlon 3 (0.613g) was dissol ved in methanol

D-tartariC :

(12.3n). ﬂ@é Yane: acid dded, a ur,[y was heated to
reflux foh M%ﬁ.ﬁﬁﬁwﬁ]r@@ ngtgq @3’%@&@%“‘6%8? ttq 25 -r@éhg'hd t he

preci pi t atreates drapinésk With ¢arlcentzated sulplurigi agid (2%ml).« The BidwiepwasiBeas a white
solid (9. ﬂgated 20refBx. ARYEBNGhE Fetlctigmambyire wals ddBled t6 2t aed fhak AD col unm, 4.6

X 250mm g L’t%%%ﬁ?%c%‘f’o&?m&@ alfe ). 46 AmRichil QURRA (7 Qisriadep 0. Sl Jmin, LY

det ect t t f

2-{ [e‘(’z'Rﬁ’”a Jest dromvn i saaingy INGrs AT Tetbans {{bnf) wep pUEREThe! on ©

H i soi ndohguebus phele wae aepatatei and extragtecwith 81043 QECB'HFQSF@B@??Z(QPWQm no] et hanol
(2.038 g) TR8EorhBhed ofiic Eas@ waglwashéy With tratéri(Srol) add tiesnigvapaieddi one

(2.0329) cﬂ?rﬁlﬁésrs bﬁfg RlilhENaé Ree¥dhdratd@Frons DOM R the hiBa cefp&ind ef | ux under

ni t rogen. nor e tetrahydrofuran 30 (12.5nl) was added and the
m xt ure wﬁ%aEBM 3. Triphenyl phosphine gZ 793q) y@s ﬁdﬂ.?d and the
ni xt ur e \A/&M%KWMS@dd-@hﬂl 785a¢1IH)tthi'1§cﬁHZd 208 @hi € cﬂf\}eg“ 3.

Di i sopr opyl4gzodiesar(BE) y; #1288 @H) dnof)t, yas!.BHan1.2d2ed 38% 1H)1PhB46Aai nt ai ni ng

tA]bte LeNPRIALAL §; %t51371H td, 2=2PBHENB5AE X8 UTE (Wasd af hpwed ft3Haar mto 22.
er

dii soplzgpyl ﬂggﬁ%cif’%g ?%ﬁ-&h%’@ﬁg n%g (]1?41’ d”géz @ﬂgl 7.585 (1H) d, J=8.3Hz.

Description 9: 4-({[({[(2S)-4-(3,4-dichlorobenzymorpholin-2-ylimethyl}
amino)carbonyllamino}methyhbenzamide
A solution of (5g) in THF (10ml) was added to a slurry of N,N’-

25 carbonyldiimidazole (3.2g) in THF (30ml) at 5-10 °C over ca. 10 min. The
mixture was warmed to 15+3° and held at this temperature for ca. 15min. 4-
Aminomethyl benzamide (3.0g) was then added, the mixture heated to 60+3°
and stirred at this temp for 75 min.

The reaction was cooled to 22+3° and isopropyl acetate (40ml) added, followed

30 by a solution of potassium dihydrogen phosphate (5% w/v, 40ml). The solution
was filtered through celite (2g), the lower aqueous layer was removed and the
upper organic layer washed with potassium dihydrogen phosphate (5% wiv,
2x40ml) then water (40ml). The organic phase was distilled at atmospheric
pressure to remove THF and leave a slurry of 4-({[({[(28)-4-(3,4-

35 dichlorobenzyl)morpholin-2-ylimethyl} amino)carbonyllamino}methyl)benzamide
in isopropyl acetate (ca 60mi).

The slurry containing 4-({[({{(2S)-4~(3,4-dichlorobenzyl)morpholin-2-ylJmethyl}
amino)carbonyllamino}methyl)benzamide may be used directly for the process of
Example 2, or filtered to give 4-({[({[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-

L
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35 were added. After 22.5h the reaction m xture was concentrated to near
dryness. Propan-2-ol (12ml) was added and the concentration repeated, this
was repeaDad/osaee nore. More propan-2-ol (12m) was adde@Carepos/bes43n xt ure
was heated to 70. After 0.5h the slurry was cooled to 22 and then after a
further 2h the product was coll ected. The bed was washed w th propan-2-ol
(2x4m) and 40 then dried in vacuo at 40 to give the title conpound
(2.622g9). WO 03/082293 PCT/ EP03/ 03345 220 NVR (DVMSO d-6): 1.936 (1 H d of
d, J=11.0OHz, 8.8Hz; 2.108 (1 H d of t, J=3.5Hz, 11.3Hz; 2.528 (1 H) broad
d, J=11. 3'§!4meawy7}7e§n écbi)bohl n@}meirgll)be@iélmde&@olatea.f@ﬁ fortBeim 7.316 (1H)
dofd Jé 5 J=1.9Hz 7.686 (1 H) d, J=8.2Hz;
7.868 (4H)! ‘?n"“’@ f)%% 8 Preparatlon of f(2S)-4-(3

4-di chl orobenzyl ) rmr phol in-2- yll rret hyI am ne A sI urry of Description 7
(1.009) - 2] (e ‘ Demingley dropwi se with
concent rgtrg,gros(u;!)r@bwls-nﬁl-@dmdblé-z 332191))-d|oﬂ'dle mxture was then 10 heated at

R e R
e aqueous

dr opwi se éﬁﬁﬁ?

phase was \wémturrmgedm @R RIPERIt BEPSRherR: Fhg @i remaérh?ﬁrt?@ﬁaﬁe Eiom). The
conbi ned aivganingthehasl stsis Wersbedtune fn 186 Eortife2)3,4and t hen evaporated 15

to dr ynﬁésd.chTé}sbé I)QM%Z]/@ﬁerf @J%L‘\gﬁcﬂiédf émh@@édu@ngmxtaretrg&tlég t5 :E ) 086

conpound  a

cxmmourd ot it ) e L(iliing 110 0% ¢

J=11. 3Hz, diisqpiepyl Bthegé2im!) pgided. agd Mgeprodugly fatign. g of d,

J=11. 3Hz, TheTtter cakerig vashedHyital dMOPMPYUeithl@BHianQOFIGd macaatd0 Y of d,

%88 3Hz, 20 Qfieithd i@ 8orhdodrld b a Wl §3i18;(4.79886 (1 H) d, th8 3gz ety
scrip rpnolin-cz-yllmetny

am no) ciéqbrq@ﬁ é% no t hyl B@erﬁiﬁvé%S?ggw s%?%@lﬁ? (59) in THE (10mM) was

added to a slurry of NN ). in THE (30m ) at

5-10 C ovddescaptiorDl 11 Brep3 ! Al - Ong held at this

teﬁperatUr\#lnfémvlé}ﬁmelﬁtérm‘atwédem‘ntmae)t hyl benzam de (3 0g) was then added,

the mxturgiRalEPeLighls7 (?@@Oé}lhﬁb%@l@%qﬁ&tﬁ ﬁl&ﬁﬁaﬁﬁ?‘l’e (6601l Was The
reacti OEOW? ate toﬁ%agajlz_%{?rielaa%r 3|1$CI1% R'W%ure%ﬁaestt%a?eé él%mN semel%N fol I oned

sodium hydroxide (35ml), cooled to <25° and then treated with dichloromethane
(210ml). The aqueous phase was separated and extracted with more
dichloromethane (210mi). The combined organic phase was washed with water
(70ml) and then evaporated to dryness. The residue was reevaporated from

25 DCM to give the title compound as an oil (47.7g).

25 car bon I d| I m dazol e l(3 2

Description 12: 4-({[({[(28)—4-(3,4-dichIorobenzvl)morpholin-2—vl]methvl}
amino)carbonyllamino}methyl)benzamide '
A mixture of [(2S)-4-(3,4-dichlorobenzyl)morpholin-2-ylimethylamine, 1:1 salt
30 with D-tartaric acid (20g), water (100ml) and dichloromethane (120ml) was
treated with aqueous ammonia (10mi) at 15-25°C. The layers were separated,
the aqueous layer was washed with dichloromethane (30ml) and the combined
organic layers were washed with 2% ageous sodium chloride (20ml). The
organic phase was concentrated to an oil, and taken up in THF (20ml). This
35 solution was added to a slurry of N,N’-carbonyldiimidazole (7.8g) in THF (80ml)
at 0-5 °C over ca. 10 min. The mixture was warmed to 15+3° and held at this
temperature for ca. 15min. Isopropanol (6ml) was added, and stirred for a further
5min at 15+£3°. 4-Aminomethyl benzamide (7.2g) was then added, the mixture
heated to 60+3° and stirred at this temp for 120 min.




30 by a solution of potassium di hydrogen phosphate (5% w v, 40m ). The
solution was filtered through celite (29), the | ower aqueous |ayer was
renoved awo oBhg2293pper organi c | ayer washed with pot assi umCarErPysiozsgen
phosphate (5% w v, 2x40m ) then water (40m ). The organi c phase was
distilled at atnospheric pressure to renove THE and | eave a slurry of
4- ({[({[(2S)-4-(3,4 35 dichlorobenzyl)norpholin-2-yl]nethyl}
am no) car bonyl ] am no} net hyl ) benzani de 2Z n i sopropyl acetate (ca 60ml). The
slurry containing 4-({[({[(2S)-4-(3, 4-dichl orobenzyl)norpholin-2-yl]nethyl}
ani no) car bltheyéécﬂaashrwﬁsmablwlta) eszadriddsoprayy! bectatee@6ml) mdded yolfomedt he process
Zf % F??FF bfa%ﬁg ré)gizr n phosphate (5% w/v 96ml)0 Tghe org anlc/ P03/ 03345
21 yl] rret H&??e‘é{ &W% %tg %ﬁﬁ\%{)gegg | n(%/z%ﬁl?ggg form for
use in @@@ﬁ@ncwaa The grgais pltse RSty er
4-di chl CB Qsh?ne mlze/bél(eZWé'Q/WameﬁemﬁMBc)mapyhetetate Fhe flltrate was concentrated
nyg‘)ﬁygr Qﬁ?é nﬂ;'ébﬁoﬁé?dd%@hﬁse%dé& %ﬂ%aﬂb@mac&meq.z@@hmat @ﬂu?f The (6.2 )

i c roben is
o (9 %g@ #ﬁ%@o’ﬁoﬁ RO, it d-B P%{Z{tﬁw AhAD T_{l m
stirring, Riefustwgs iﬁoiart‘%fb%f"ﬁ? M@é’?%d W*ﬁ*h'éowa?(l gla od 90 C over
1 h, then iheddlodt giveitbe titerpempoundeasfeowhitegsdiid (Flégher 2-[3,4 10

di chl or pharzme)( ég&ﬂ%ﬁi R} RENDImicOMa403pd cBrupticies5 14483 (Mer)r eact i on ni xture
heated to 90 or a further 5h. The reaction mxture is cooled to 22 C,

and diisopropyl he prod

uI t |%o.a ed by vacuum

filtrati orRescrgtion:13: ¢ Brenargfion;af 2l grldr(Gibaicigrob ey IROIPNEIRE: (3'm ) and
dried in 1 Hrgomdoled]! . i2-di t|tle conpound as a white solid
(4.799). lﬁmﬁx@fré@fQWH%B}o%zﬁ)aﬂﬁm]ahaW%O(@pand (S)RR-(uxiran23 [ VHH]
Sﬁsﬁé 't E@ qg&ﬁ@&ég%@ﬁ)@ tectl gvﬂbﬂbﬁ@rﬂﬁg%ﬂﬁéﬁ&iﬁf@ﬂpg? .7 n- 2-
(70. 00g) .%dm@&%é 307 C i beh. g 5% elnlflho RRSSOOBNEN 0 o o
hel d for 31#%0°Ghed ﬁh&"gaﬁéﬂtwaf@tr@'iﬂé’é@fé@“d? e Wheﬁy'ﬂb‘ﬂSp@B%I&fﬁ%ydr oxi de

(35m ), comsedided andShamikitraevaststisad eotilsil the shlidad disselvhdriben (210nl) . The
aqueous phagrdWss- @@pﬁu%&épﬂ%d%wo&ﬂbwmwmb waRftigen stidedal avepnet hane
(2107T) 20,70 B4R gqq%?e%ﬂ%rﬁgf’esﬁ Y85 %ﬁé&%r@‘m&i%k% 1o 07951) and then

evapor & Ness S reeva DCM to give the
title compPdddre éf%{n Therpagign MR WAS CPREEN rE{eg y(#?c%'{m?tl'ctnztg)a 4- (3
4-di chl or dinehwlnerof Ip&ﬂﬂnhlnMgﬂyholr@@Qﬁ)ml}was added and the concentration

repeated to a volume of 2800ml. More methanol (2000ml) was added and the

mixture was heated to 55°. After 0.75h the slurry was cooled to 18° and then
25 after a further 1h the product was collected. The bed was washed with methanol
(2x1200ml) and then dried in vacuo at 40° to give the fitle compound (526.99).




am no) car bonyl | am no} net hyl ) benzam de A m xture of

[ (2S)-4-(3, 4-di chl orobenzyl ) nmorpholin-2-yl]methylamne, 1:1 salt 30 with

D-t art ar iwoagios22020g), water (100m ) and di chl oromet hane @EC20PLI/03585
treated with aqueous ammonia (10m ) at 15-25C. The | ayers were separat ed,

t he aqueous. | ayer was washed wi th di chl oronet hane (30nl) and the conbi ned
organic | ayers were washed with 2% ageous sodi um chl oride (20nl). The

organi ¢ phase was concentrated to an @3, and taken up in THE (20ml). This
35 solution was added to a slurry of N, N -carbonyldiimdazole (7.8g) in THE
(80mM ) atx-hAifactimr ca. 10 min. The m xture was warnmed to 153 and hel d at

this te”@@Fé}tdﬁéc dﬁrda@éfor%&gq{( (29) Sp(@r@@ieﬁl@r‘ob(eﬁisil)}ndﬁﬁ%na@ded and stirred

for a furt hen added,
the m xt urBmefl s dgeaR el ”@WW%%Q&“ fz'"a’*g?femté
03/ 082293 iPsvERDFigsa4s Taple W@OW&@*@HUBW%&%WW 8ad PRrag¥Erand i sopr opy!
acet at e § Q6stl) Tabld@deldvwotdtenetithelpgakligiopsit i on of pot assi um di hydr ogen
phosphate (5% w v, 96ml). The organic phase was washed with further

.Fl).ﬁéagf'g;m'ld bpﬁ‘prlrg)g%eﬁfgﬁ_cg m@&gmeﬁt%%a%metgé dsed 6 ldta aéll?a‘étugrheﬂ Wawggr V\égﬁg‘ d)

wi th isopropy tewas Mm_‘_nn*rﬁ* ed—to—a-sem—solid and
resuspended i|n i Mepugsiureracet ate (200m|) atPhilips |Anglytioa X-Rey BMy vas cool ed
to 20-25C over 1 h, cooled to 0-5C and |agedheNetA&fands The prodyct was

isolated by filTtr WIthIS(pI’O tate(50n1) and |dried in
vacuo to giv t“ﬁﬂa?t?rge!&iﬁfzgg”u as—a ..1%‘@% X7 4y)y—10tC M5 (System

A) Rt 227mr1 MS@E'alanr‘frnm m-z 451/ 483 ( thf‘l"lpflnh 13-

oo U T

Preparation of Zwbémy)d@, (3 4-d ichl oroberﬁwl)rmrphol in-2- vyl I mgt hyl } -1
H i soi ndol e- 1, 3( ZAmah PRGvelerigti Ay e of |2- [(13544)5@ chl or obenzyl ) am{no] et hanol
(400g) and ( >) éA&'éWaf\&'ﬁvﬂe#Q?hXA)nef nyl 1%44%@ ndol e‘ 14§£2|:|) dijone

(399. 69) in teluehe 150+ a—afd heated—at—103=107C€qjunder
nitrogen. Affer Selighbhe ni xiure was dool &PU80 <60C and charged with

t et rahydrof unan OARGGerte SITri phenyl phosphifreg. (5483 was added gnd the

m xture was sti ”R%‘éeu\}i'ﬂb'éht all the solid hagprg 52 wd, then coolied to
5-9C. Diisop opy ZOCII car ?0 )U' gre 412m) WAS, Then added over 20 70m n

mai nt ai ni ng tHhe_ERENOMAQl 12— The—m-xtte—was—warred—to—21-25 and
stirred for 5h Geﬂﬁ@"@"e\é@ﬂﬂgélﬁk\f% xt ur e |was #ancent r at ed hy distililation to
a final vol yne qub@8&0eeht (MMt hanol (28005 was added and the

concentration repgpbefstfAr@ Vol ume of |280@utep-dye 18R hanol (20Q0nl) was
added and t hg

Data Angle Range (°20) 6.0000 - 45.0000
Scan Step Size (°20) 0.020
Scan Type CONTINUOUS
Scan Step Time 1.00
10 Table 2. Peak listings
Angle Relative Intensity (%)
(°20)
2.76106 5.94
5.46331 4.86
8.15276 46.78
10.86567 32.69
12.65525 3.49
13.56421 4.50
13.86964 4.02
14.42106 4.40




m xture was heated to 55. After 0.75h the slurry was cooled to 18 and then
25 after a further I h the product was collected. The bed was washed with
nmet hanol wWQ28/0202031 ) and then dried in vacuo at 40 to gi v@CTIEPos/HIhe
conmpound (526.9g). WD 03/082293 PCT/ EP03/03345 23 X-ray diffraction X-ray
diffraction data for (4-({[({[(2S)-4-(3,4-dichlorobenzyl)norpholin-2-

yl ] met hyl } am no) car bonyl ] am no} net hyl ) benzam de benzenesul fonate di hydrate
is showmn in Figure 1. Table 1 bel ow set4s out the instrunment and paraneters
5 used. Table 2 bel ow sets out the peak listings. Table 1. Instrunment and

instrument pdramet erg, gqged flor dat apeghile€fidrRny (Mpnufacgturer Philips
Anal ytical X-{Ray B.V,,.Jhe Netherlands D ffractorreter ['ype PWB040 Seri al
DY667 Tube Anede—Cd 3@)"' hat—wavetength +—54056—K- Al pha2 wavel engt h
(A) 1.54439 |Rati oA|5p1r$QZ41 050000 D\/préhgfzm: SLit Pro g. Div. Slit
Receiving Slijt Pro1g.30B8¢. 3l it Mnochr @fetior _Used YES Generator Vol t age
(kV) 40 Tube rrerﬁ_cwﬁ 55 File Date & 3isge 6- Feb-2002 16:41 Data Angle
Range 20 6. 0006 ﬁ:}ﬁﬁégg $can Step b! ze341 0.020 Scan T e CONTI NUQUS
Scan Step Ti me—1-00—¥0~Fable2—Peak+i-stHhRgs—AngteRel ative Intensity (%
20 2.76106 5.94 5.146%3694.86 8 15276 463 10.8656732. 69

18.60297 11.16

19.03017 100.00

19.31215 8.30

19.78254 9.12

20.81643 7.56

21.78742 17.42

22.21255 13.05

23.77012 8.99

24.12210 9.17

24.51820 98.77

25.60615 26.57

26.02674 18.28

27.29165 15.60

27.84695 11.08

28.40132 12.40

28.77836 8.06

29.06108 9.05

29.34410 11.99

29.70510 717

29.92808 9.79

30.32458 6.73

30.85363 19.87

31.34853 9.33

31.92524 12.43

32.87292 29.68

33.64329 9.79

34.51241 10.24

35.94723 12.27

36.60514 7.34

36.92942 10.80

37.79933 7.29

38.57353 28.83




12. 65525 3.49 13.56421 4.50 13.86964 4.02 14.42106 4.40 WO 03/082293
PCT/ EP03/ 03345 24 Angle Relative Intensity (%9 (-2E)) 15.16974 3. 27

16. 30551 wO0.0388229%. 00973 3.59 17.25384 3.43 17.86169 3. PET/EP83/63297 11. 16
19. 03017 100.00 19.31215 8.30 19.78254 9.12 20.81643 7.56 21.78742
17.42 22.21255 13.05 23.77012 8.99 24.12210 9.17 24.51820 98.77

25. 60615 26.57 26.02674 18.28 27.29165 15.60 27.84695 11.08 28.40132
12.40 28.77836 8.06 29.06108 9.05 28534410 11.99 29.70510 7.17

29.92808 9.79 30.32458 6.73 30.85363 19.87 31.34853 9.33

Angle Relative Intensity (%)

(°20)
39.13941 16.12
39.88994 7.27
41.26329 18.40
41.68381 19.20
42.10577 6.85
43.99694 10.82
44.55330 14.98

Differential Scanning Calorimetry
The stability of 4-({[({[(2S)-4~(3,4-dichlorobenzyl)morpholin-2-yljmethyl}
amino)carbonylJamino}methyl)benzamide benzenesulfonate dihydrate was
5 measured using differential scanning calorimetry. Table 3 sets out the
instrument and parameters used and the results are shown in Figures 2 and 3.




31.92524 12.43 32.87292 29.68 33.64329 9.79 34.51241 10.24 35.94723
12.27 36.60514 7.34 36.92942 10.80 37.79933 7.29 38.57353 28.83 WO

03/ 082293wB@3NEROB/ 03345 25 Angle Relative Intensity (% PCTAPE}/H3339D. 13941
16.12 39.88994 7.27 41.25329 18.40 41.68381 19.20 42.10577 6.85
43.99694 10.82 44.55330 14.98 Differential Scanning Calorinmetry The
stability of 4-({[({[(2S)-4- (3, 4-dichlorobenzyl)norpholin-2-yl]nethyl}

am no) car bonyl ] am no} net hyl ) benzam de B@nzenesul fonate di hydrate was 5
measured using differential scanning calorinetry. Table 3 sets out the

I nstrunment and paraneters used and tfebks&sults are shown in Figures 2 and
3. WD 03/082293 PCT/ EP03/ 03345 26 Table 3 Instrument Manufacturer | TA

R e RN R 01 T e
a Pi nhol e al unm ni um
Serial No. M2920-234
Method Sample pre- None
treatment
Purge gas identity Nitrogen / 20 mi
/ flow rate min”
Sample pan type Pinhole aluminium
Heating rate 10 °C min”
Temperature Ambient to 300 °C
range

Thermogravimetric Analysis
5 The stability of 4-({[({[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}
amino)carbonyllamino}methyl)benzamide benzenesulfonate dihydrate was
measured using thermogravimetric Analysis. Table 4 sets out the
instrument and parameters used and the results are shown in Figure 4.

10 Table 4
Instrument Manufacturer / TA Instruments

Model: TGA2950
Serial No. HA29250-226

Method Sample pre- None
treatment
Purge gas identity Nitrogen / 100 ml
/ flow rate min™
Sample pan type Open aluminium
Heating rate 10 °C min™
Temperature Ambient to 300 °C
range




Heating rate 10 C mn' Tenperature Anbient to 300 C range
Thernogravinetric Analysis 5 The stability of

4- ({[ ({[ (@6)0348232%3 4- di chl or obenzyl ) nor phol i n- 2-yl ] net hyl } PCT/EP03/03345

am no) car bonyl ] am no} net hyl ) benzam de benzenesul fonate di hydrate was
measured using thernogravinetric Analysis. Table 4 sets out the instrunent
and paraneters used and the results are_shown in Figure 4. 10 Table 4

| nstrunment Manufacturer | TA Instrunen2é Model: TGA2950 Serial No.
HA29250- 226 Met hod Sanple pre- None treatnent Purge gas identity N trogen
/ 100 nl Cldilngw rate mn' Sanple pan type Qpen alum nium Heating rate 10
Cmn Tenperature Anbient to 300 C ran e WO 03/082293 PCT/ EP03/ 03345 27
Clains 1. q%bw O \ NKN'""1''", OHHHNI / NOGC
Cl H5 A-. n(ROrIi?\ °95‘%Bp@wh'%\- represents t he benzenesu | phonate

(besyl ate) anion;. Rrepresents Hor Cl1 6 alkyl; and n is a nunber from
0.8 to 2.2. 13—2 A compound of formula (1) accor-d1 Ag to claim1 wherein R

represents H.
)]\ S,

)

5 " A~.n(ROH) (1)

wherein A" represents the benzenesulphonate (besylate) anion;.
R represents H or Cy alkyl; and
n is a number from 0.8 to 2.2.

10
2. A compound of formula (1) according to claim 1 wherein R represents H.

3. A compound of formula (1) according to claim 1 or claim 2 wherein n
represents a number between 1.1 and 2.1.

15
4. A compound of formula (I) according to any one of claims 1 to 3 wherein

n is about 2.
5. A compound according to any one of claims 1 to 4 which is 4-({[({[(2S)-4-
20 (3,4-dichlorobenzyl)morpholin-2-yllmethyl}amino)carbonyl]lamino}

methyl)benzamide benzenesulfonate dihydrate.

6. A process for the preparation of a compound of formula (l) as defined in
claim 1, which process comprises the reaction of a compound of formula (I1A);

25
)L o,
Neaane
O k@[m

cl (|A)



3. A compound of formula (1) according to claim1 or claim2 wherein n
represents a nunber between 1.1 and 2.1. 15 4. A conpound of formula (I)
accor di ngwoe3asodne of clains 1 to 3 wherein n is about PRI/EPN3/#83¢Dpound
according to any one of clainms 1 to 4 which is 4-({[({[(2S)-4- 20

(3, 4-di chl orobenzyl ) nor phol i n- 2-yl ] met hyl } am no) car bonyl ] am no}

nmet hyl ) benzam de benzenesul fonate di hydrate. 6. A process for the
preparation of a conpound of fornula (PP as defined in claim1, which
process conprises the reaction of a conpound of fornmula (1A); 250
N-N'""" O HHHNIT / J N O/ C C (1A W 03/082293 PCT/ EP03/ 03345

28 with a §aHECRURE diiie BesMiahfoRBh@B saNshiACSHIkanb| sndGlateéal kanol and
water. 7. A conpound of formula (I) as defined in claiml for use as a

t her apeut | c 5 agent, particular)] n_the treatnent of ients with

i nf| ammat ofy coAKROMASH dOE@rm“'ﬁé)ﬁﬁﬁ'eg?eq'ﬁl irj1dor yse "t‘%gﬁ@f( ui’ﬁrrpound of
formul a 6l pgest, paticutarty in thectreatment dfgratients withénflahueatoryecontitiansyegi canent f or
t he treat mgatnfforirkihitigmmat ory conditions, eg. 10 asthma or rhinitis. 9. A
method for the treatment of a human or ani mal subj ect suffering from or

susceptible to i gf I armato conq Q eg. .asthm F]hl nitis, which
net hod CO%DI’I seseq %CHWQP'éPr % Hﬁ’ﬂ?ﬂ ubpla%ﬂﬁ%rlt Subj ect an
effective mapufactusé of qmedm@mmbf@nﬂwedfeatmemfwﬂem%@ryd?@ﬂdlﬁ@af ea- claim 1.

10. A pHar epaiatdrerihitisonposi ti on, conprising a conpound of formula (1) as
defined in claiml1 optionally with one or nore physiol ogically acceptable

diluents 8r can’ ! methdd forghe1 eatmenP i OHunlgar%) gr Jn%éﬁ“ slu%JeQ:{ £Lﬁ?erlng from

or susceptible to an inflammatory condition eg. asthma or rhinitis, which method
comprises administering to said human or animal subject an effective amount of
15 a compound of formula (l) as defined in claim 1.

10. A pharmaceutical composition, comprising a compound of formula (1) as

defined in claim 1 optionally with one or more physiologically acceptable diluents

or carriers.
20
11. A compound of formula (lIA)

A //":, O
[ :I (I1A)
N

Cl

25 12. A compound of formula (IIBR)
OH OH
A/L’«E /r
N
KET

ClBR)



A. EO(IIA Nzix: 25 12. A conpound of formula (I1BR) CHfOH A N C
Cl (11BR) WD 03/082293 PCT/ EP03/03345 29 13. A conpound of formula (I1B)
OH N Wb 03/a822h3 B) PCT/EP03/03345

29

13. A compound of formula (iiB)

Cl

ClB)



